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PIPING FOR SALE. 
P) roximately 29,000ft. of 


o W.L. steam uality Aca ek Re gael oie 
: also approximately 29, 000ft steam 
quality (100 1b.) PIPING, a4 +4 
For further particulars : ht y—- 
MINISTRY OF MUNITIONS, 
74/Sales/111, 
Storey’s Gate, 
Westminster, 8.W. 1. 





TANKS FOR SALE ; 
oiling Tanks for Sale 


B (good reas ; totally enclosed ; cast iron), 
a Boa by 15ft. 6in. deep, suitable ‘tor a work- 
ressure of 2 lb, per square iach, fitted with 
Heating Coils and Agitating Gear, 
Also STEEL TANKS, 27ft. deep by 5ft. 6in. diam. and 
5/l6in. plate, dished top, conical bottom ; working pressure 
40 lb. per square inch. 





Apply— 
MINISTRY OF MUNITIONS, 
74/Sales111, 
Storey's Gate, 

808 Westminster, 8.W. 1. 
IN THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT, 1916. 

Public Trustee Invites 


he 
T TENDERS for the PITRCHASE, in One Lot, of 3000 
ORDINARY SHARES of £10 each, fully paid, in SCHAFFER 
aid BUDENBERG, Limited, of Broadheath, near Manchester, 
Manufacturers of Pressure, Speed, and Temperature Recording 
and Controlling Instruments, &c. 

hese shares represent the whole of the issued capital of the 
Company and are vested in the Public Trustee as custodian 
hy an Order of the Board of Trade, dated the 3rd day of July, 
1916, made in | sedorray ee of Section 4 of the Trading with the 
Enemy Amendment Act, 19: 

Before any Tender is eee: the © prepeeed p purchaser will 
ba required to make a statutory declaration that he is » 
pritish subject, and that he is not buying for or on behalf of a 
fener or foreign corporation or corporation under foreign 
contro! 

A Report on the past operations and the present position of 
the Com) hes been repared for the Public Trustee by 
Messrs. Blakey and igson, Chartered 

rt can be inspected either at their 
ens, my, or at the offices of 
way, London, W 


y has 
tton, Pownall, 
Accountants, and this Re 
offices, No. 42, Spring-ga 
he Public Trustee, Ki 

Conditions of sale and forms of Tender may be obtained at 
he offices of Messrs. Litton, Pownall, Blakey and Higson, or 
at the offices of the Public Trustee, ‘and all Tenders will’ be 
— to such conditions. 

Tenders must be delivered in sealed envelopes to the 
PUBLIC TRUSTEE on or before Twelve o'clock noon on the 
ist day of October, 1917, and must be marked “ Tenders 
Schaffer and Budenberg Co.’s Shares,” and.the successful 
tenderer will be advised of the acceptance of his Tender within 
one week thereafter. 

The purchaser will be entitled to all profits shown by the 
Balance-sheet of the Company, dated the 3ist day of Decem- 
ber, ~ i and to all profite of the Company aubecquently 
earn 831 1 


TECHNICAL 


ENGINEERING AND 
OPTICS 


Nort ham pton Polytechnic 


NSTITUTE, 
St. Sanateae Lonaon E.C, 


ENGINEERING DAY COLLEGE. 
Full Day s in me Theory = Practice of a, 
Mechanical and Electri will: 
Monday, Ist October, 1917 the “Courses in "Civil and 'Mechan- 
ical Engineeri g include in an 
Aeronautical Engineering, a) and those in "electrical ‘Engineering 
oo Pa on in Radio-Telegraphy. 

NCE EXAMINATION on m Sueaiav and Wednesday. 
25th aa 26th September, 1917. These courses include periods 
spent in commercial workshops and extend over four years. 
They also prepare for the Deerse of B.Sc. in Engineering at the 
University of London. Fees, £15 or £11 per annum. 

REE ENTRANCE SCHOLARSHIPS of the value of 
ee feach a be o ‘or. | ceaiiaiaiais at the Entrance 


n 
TECHNICAL OPTICS. 

Full and Part-time Courses in this important department of 
Applied Science will be given in x) ay! upped laboratories 
and lecture-rooms Ar AITCHISON SCHOLARSHIP (value 
£30) will be offered in this department at the Entrance 
Examination. 

Full partiewlars as to fees, dates, &c., and all information 














ng the work of the ean can be obtained at the 
Institute, or on application 
RM LINEUX WALMSLEY, D.Sc., 
423 Principal. 





THE MANCHESTER MUNICIPAL. 


SCHOOL OF TECHNOLOGY 


UNIVERSITY OF MANCHESTER 
(FACULTY OF TECHNOLOGY). 





DEGREE COURSES IN TECHNOLOGY. 


The Prospectus gives particulars of the courses leading to 
the Manchester University cearecs (B.Sc. Tech. and 
M.Sc. hte " in the Faculty of T a Bg in the following 
Departme’ 

wncmasnoas. ENGINEERING, 

ELECTRICAL ENGINEERING, 

SANITARY (including Municipal) ENGINEERING. 





THE CHEMICAL logy Desk Bk — -General 

emical hi Calico Print- 

ing, eae pace Mey Fuels, Fermentation 
Industries). 


THE TEXTILE INDUSTRIES, 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 
ARCHITECTURE. 


ADVANCED STUDY AND 2 rpc 


The School of Technol ab 
and workshops, equip) with full-sized modern machinery 
and apparatus, ng not only hines of the patterns 
in general use, but also machines et! constructed for 
cemonstration and original researc! 
Prospectuses of the University Courses, or of the Part-time 
Courses, will be forwarded free on application to the peta 











Wiew 2 and District Mining and 


ECHNICAL COLLEGE. 

ipptications ae invited for the APPOINTMENT of 
RUCTOR in Mechanical Boginessing Workshop Practice. 
Gna a should: have had a Op- experience ; 

qualifications in Machine Brewing will wes a recommendation. 
a a scale £150-£180, together with war bonus of 10 per 
rnin 

salary, 
Further information may be obtained from the under- 
signed, to whom applications should be sent as early as possible. 
8. C. LAWS, M.A., B.Sc.. 


am 


experience may be considered in deciding initial 


Principal. 





Bereugh Polytechnic Institute, 
BOROUGH ROAD, S.E. 1. 


The Governors i at an early date the services of an 
ah ditional LECTURER and DEMONSTRATOR in the 
NGINERRING- DEPARTMENT. Preference will be given 
7 cand dates who have had teaching and workshop experience. 
Salary commencing £200 per annum, according to qualifica- 
tions. ‘Candidates should be ineligible for military service. 
Particulars of the ap “aay — oe of application may 
be obtained from the LLIS 796 


rinci pal, 


be obtained from the Erincipal. @_T_ MILLIS —__7._ 
Midland Great Western Railway 
OF IRELAND COMPANY. 

The Directors of the Midland Great Western Railway of 
Ireland Company invite TENDERS (from Contractors experi- 
enced in the construction and erection of Reinforced Concrete) 
for the following work :— 

For the complete renewal, in Reinforced Concrete and Steel, 

of Newcomen Bridge, North Strand- road, Dublin, carrying the 
North Strand-road over the M.G.W. Rly. Running Lines; or 
alternatively for the construction only of the Reinforced Con- 
crete Slabs, Beams and Columns in connection with this work, 
erection to be carried out by the Railway Company. 

For the complete renewal in Reinforced Concrete of Sum- 

merhill Bridge, Ballybough-road, Dublin, carrying the Bally- 
bou, h- road over the M.G.W. Rly. Running Lines ; or alterna- 
tively for the eonstruction only of the einforced Concrete 
Slabs and Beams in connection with this work, erection to be 
carried out by the Railway Company. 
Specifications an and drawings in connection with these works 
may ins on applicaticn to Mr. Wm. PURCELL 
oY NEIL LL, the spp ne s Chief Mactan. Broadstone 
Station, Dublin, who will furnish approved Contractors, with 
copies of same on payment of Five Guineas, which will be 
returned on receipt of a bona fide Tender. 

Tenders, which must in each case. be made upon the form 
attached to the Specification, must be deliv ered co Broadstone 
Terminus. Dublin, addressed to the 
“ Tender for Renewal of Newcomen and Summerhill Bridges,” 





before 10 a.m. on Saturday, 27th October, 1917. 
The Directors do not bind themselves ‘to accept the lowest 
or any Tender. 
(Signed) PERCY A. HAY, 
Sec cretary. 
Broadstone Terminus. Dublin, 
22nd Septernber. 1917. \ 8071 





Wanted at Once, a Good All- 


OUND CHEMICAL ENGINEER, to Take Charge of 

the whole of Chemical Plant, Boiler, Pumps, Engines, Mills, 

xc. Good salary for suitable man. Must be over military 
age. Splendid opening for- right man. ty oy oy 709, ** The 
Engineer” Office. 709 a 


Wanted, Demonstrator and Rate 


FIXER for large controlled establishment of Engine 
must be first-class man of wide experience in this 
Capable of training a staff and reorganising 
a department. Permanent position for suitable applicant. 
No one already on Government work be engaged. 

age, experience and salary required to your nearest Kmploy- 
ment Exchange, quoting “ The Engineer” and No. A3746. 





Builders ; 
class of work. 


A 





Wanted. First-class Practical 


ENGINEER as WORKS MANAGER by important 
firm of Aircraft Constructors in London district, employing 
over 2000 hands. . Must be good organiser, strict disciplinarian, 
energetic, keen and methodical, tactful and experienced in 


the control of male and female labour. No one residing more 

than ten miles away or at present on Government work need 
apply.—Write GEORGE READER and CO., Solicitors, 35, 
Col eman-street, London, E.C. 817 a 





\Vanted, Man Experienced in 
‘ Prcdustins of 18 pdr. Shrapnel, to TAKE CHARGE of 
SHOP ; capacity 1500/2000 shells per week. State experience 
and salary expected First-class refer nces essential. No 
person engag on Government work need apply.—Apply to 
nearest Emplo: ment Exchange, mentioning “ The Engit “er ’ 
and number 847. 87 a 


Wanted, Well-educated Lady 


to assist in the supervision of Female Employés, and 
act as Welfare Mistress in Government Controlled es 
Factory employing 250 girls. Give full particulars .of ex 
ence. age, No person already on Government work will "be 





Resident Engineer Required on 


a Gentleman’s Estate. Must have a thorough knowledge 
of Electrical Plant and Dowson’s Pumping Plant. Capable of 
doing running repairs and a knowledge of Plumbing, Tele- 

hones and Bells. Permanent position sod suitable man. 

ood up-to-date cottage, garden, &.—Apply, stating wages 
and references, to AGENT, c.0. Holborn Advertising Agency, 
24, Holborn, K.C. 1. 780 a 


Superintendent Required for 
ht Shift for Stamp Zea ust be thoroughly 
qhalified’ in Hot Stampings of small and medium size. ood 
salary to competent man. Noone already engaged on Govern- 
ment work eligibie.—Apply at your nearest Employment 
Exchange, quoting “‘ The Engineer ” and No. A3690. 742 a 


Superintendent Wanted for a 


large Factory in the West of England for simple Mechani- 
cal Repetition Work. Must be a 6 o'clock man, accustomed to 
the control of bet numbers of female workers, a good 
organiser and strict disciplinarian. State age, full particulars 
of experience and salary expect No person already em- 








ployed upon Government work will be engaged.— Applicants 
must apply to their nearest Employment Exchange, men- 
tioning “ The Engineer” and number 811. 8ll « 





['emporary Assistance Wanted 
on QUANTITIES. Dock and quay works.—Particulars 
to P83, ** The Engineer ” Office. P83 a 


he Engineering Employers’ 


FEDERATION REQUIRES, as Technical Assistants, 





Prazg ghtsman for Small Electri- 


CAL work REQUIRED immediately by a large firm of 
Electrical Engineers in West London, under Government 
control. State experience. age and salary required. Those 
already on Government work and residing more than ten 
miles distant need not applv.—Address, 746, ** The —- 
Office. A 


[raughtsman Wanted, London 


Office; experienced in Steam Fepuomy < Bagiueer™ 





—_ Ee, experience, and salary to P65, peer 


Praughtsman, with a 

Designing and Calculating, Reinforced Concrete 
Structures, quick and neat tracer, REQWUIKED by West- 
minster Firm. No one already engaged on Government — 
need apply.—Address, 837, “‘ The Engneer ” Office. 


raughtsmen (Good Mecha 


WANTED—(1) for Steam Turbines, (2) for Jigs and 
Tools. No min on Government work need apply. — Apply, 
stating qualifications, age, saiarv required, and eerliest aate 
can commence, to your nearest gry ment Exchange. men- 
tioning ** The Engineer” and No. A 786 a 


[rug htsmen Required Imme- 


a ELY for Aeroplane Factory in N.W. London. —_ 
with practical shop experience and engineering training 
ferred. —Address, giving full particulars, references and sa! 5 
required, to P75, “The Engineer” Office. No person resident 
more than ten miles away or already employed on Government 
work will be engaged. P75 a 














TWO ENGI NEERS with Workshop and M t experi- 
ence.—Applications, stating age, qualifications, experience, 
and salary required, accom nied by copies of testimonials, 
should be addressed, marked “ En gineers,” to The ENGI- 
NEERING EMPLOYERS’ FEDERATION, 24, Abingdon- 
street, Westminster, London, Canvassing by or on 
behalf of any applicant will disqualify his application. P49 a 


WANTED. 
PRACTICAL FOUNDRY MANAGER. 


The. Stanton Ironworks Com- 


PANY. near ihe ia REQUIRE in the 
immediate ae ‘a Practi dry Manager, to act 
for the present as Assistant to the Foundry General Manager 
with a view of assuming control of that Department, which 
employs about two thousand men, as soon as practicable. 
A knowledge of Pipe Foundry not essential.—Applications, 
giving full particulars of past experience, should be addressed 
to the FOUNDRY GENERAL MANAGER. 736 a 


Young Man Wanted to Assist 


in _ Manager's Office of a firm pemelonine about 1200 
hands. Must have had wide experience in all departments of 
an up-to-date firm organised for mass production of large 
quantities of small metal parts. APPT, stating full particu- 
lars of experience, through nearest Sei ire Eachange, | Bo. 02 











mentioning *‘The Engineer” and numbe 

present_on Government work will be enga a: 797 a 

RENE SN TL LT CG SIL 

W anted by Engineering Works 
near London, a was lass PIECE-WORK CLERK; 


must have had similar experience and full knowledge of 
all systems. —Apply, giving references, age, salary requii to 
your nearest La loyment a quoting “The Engi 
neer and No. No person already on Government work 
will be engaged. 812 a 


W auted, Confidential Clerk for 


Manager’s Office, large engineering firm in Manchester 
district. Good stenographer, accustomed to engineering 
terms. Up-to-date office arrangements, &c. No one already 
on Government work will be engaged. State age, full details 
of experience, and salary required.—Apply your jnearest Em- 
ployment Exchange, quoting ‘The gineer” and No 


ci A 


Wanted Immediately for Con- 


OLLED on Bae in North-West London, an 
all-round Engineer's COST CLERK, with ability to Investi- 
gate and Control Costs in the Shop. and permanent 
opening for a man not afraid of responsibility. No persons 
more =o 10 miles away or employed on Government work be 
enqagre . —Address, statin) ing qualifications and salary re: prem 
‘The Engineer” O 











employed, —Apply ne «rest Kmployment Exchange, 
"tne Engineer” and No. A3745. ‘s ai 8154 


A Government Controlled Estab- 


LISHMENT DESIRES to employ a LIVE MAN to 
take Gen of caret Repetition Machine Shop —s 
100 hands. A good salary and bonus will be paid to a t- 
class man of ability and experience.—Apply, statir g Ay ‘ox 
E rience and salary required, to the nearest Employment 
ixcha: ge, mentioning “ The, E: gineer” and number 818. No 
one at present on Goverumeut work will be engaged. 818 


A2 Experienced Metallurgist 


for Hardening Department in large Engineering Yorks. 
Knowledge ot Casé Hardening small parts in large quantities 
essential. Progressive position. No one employed on Govern- 
ment work will en —Write, giving fullest par iculars, 
to your nearest Employ ment Exchange, mentioning “The 
Engineer and number 844. 8444 


ssistant Works Superintendent 
— Position) WANTED by large Government 
Controlied wr orks in stern Counties. Applicants must have 
served apprenticeship and held position as rate fixer. 
Estimator or oh iter man in large works on mass production 
will be given preference.—State salary, age and experience to 
nearest Employment Exchange, mentioning “The Engineer” 
and number 810. No one at present on Government work will 
be engaged. 810 « 


(Fovernment Controlled Works 


DESIRES to employ a Man to take charge and organise 
Rate Fixing Department of 600 hands. must have had 
similar up-to-date experience of Repetition Work. A good 
salary will be offered to first-class man.—Apply, stating age, 
full ‘particulars of experience, &¢., to nearest Kmployment 
Exchange, mentioning ** The Engineer” and number 819. No 
person at present on Goverument work will be engaged. 819 a 


Hed. Designer and Assistant 


DESIGNER REQUIRED for eee Establish- 

















\Wanted, One Expe erienced Order 
CLERK, used to Motor Engineering trade.—Apply to 
your nearest Employment Exchan uoting 2 A3700. No 


person already on Government work «ill be sugaged. 735 a 
\\ anted at Unce, Three Junior 


DRAUGHTSMEN, capabio of making neat detailed 
Drawings from Shetches, &e Bs for large Engineering Firm. 
Manchester district. Must be quick and accurate and d_good 
wiiter and printer. No one already on Government work will 
be engaged —State age, experie..ce and salary required to your 
nearest Km es ment Exchange, quoting * The Engineer” and 
number A3' 775 a 


Wanted, d, Experienced Tracers, 


also Junior LADY TRACERS; neatness essential 
No one already on Government work will -be engaged.—Sta 
age, wages and experience to your nearest 7. Ex. 
change, quoting “ The Engineer” and number A3708. 7744 


\ anted for the Electrical Engi- 

NEER’S Dept. of a large Steel and Iron Co. in the 
North Midlands, several good DRAUGHTSMEN who have had 
experience in the design: f K.H.T. and H T. Sub-stations, and 
the lay-out and — ation of motors, cables, switchgear, and 
special li tion with the driving of heavy 
Steel Works or other ‘similar plant a on varied classes ot 
War work. Ap ive-their age, and 
submit references and details of their ha and experience, 
also to state the wages required and the earliest date upon 
which they could take up their duties if selected for the post. 
No person already employed on Government work will te 

ed. —Apply hearest Eaployment Exchange, ve rs le 
he Engineer” and number 720 a 


W anted Immediately, Vraughts- 


MEN capable of designing Jigs and Tools for pen 
Engineering.—Apply, stating | experience, your ao 














on, 








ment. Applicants, who should be experien 
Engineers, should have experience in either Ship Engi 
neering or in Aeroplane Work. Applicants should ae 
age, a salary, and should give full details of their 
training and experience. No person alread employed 
pest Government work will be & ed ~ Applicants, m2 must 
apply to their nearest Employment Exchange, mentioning 
he Engineer” and number 688. 688 a 





[2structor in Practical Mathe- 


MATICS, Mechanical Drawing, &c., for Classes in con- 
nection with a large Engineering Works in the Midlands. No 
one already enpeeed on Government work eligible —A ply 
at your nearest legen Exchange, quoting “ _ Engi 
neer” and No. A%6 


Large London Manutacturing 
MPANY REQUIRES ENGINEER to help erect and 
fgg sr ton take Charge of Plant in small Factory to be opened 
n Eastern Canada. Plant comprises machinery for m' 
relling, cutting, &c., similar to that e red in the 
tion trade. Permanent ost and to prospects for 
beri eman. Free passage. Knowledge ore Canada desirable 
but not essential. P.evious’ tory PS pe in ‘running ‘small 
a. Give a tee particulars previous experience. 
rite, stating age and salary required, C., ¢.0., Street’s, 
30, Cornhill, E.C. 3. oe - 822 2 





Cox.fec- 








= vloyment. Excha: ge, quoving “*'The Engineer” and No. 
No persous already on Government work need ap pply. 
W anted, Several Jumior 
DRAUGHTSMEN, used to Conveying Work, Coal 
Washing, Structural and General Engineering. No person 
already engaged on Government work need ayply.—Applica- 


tions, ce age, experience and salary required, to your 
— = loyment Exchange, quoting ** The — 
number 





W anted, Three Assistant 


DRAUGRTSMEN. » preferably with experience in Gas 
and Oil Engines. Experienced in Standardising will be an 
advantage. Must also be good writer and printer. No one 
already on. Government work will be engaged.—State a 
experience and salar. ewe ired, to your nearest Em loyment 
Exchange, quoting “ ingineer ” and number A3710. 776 a 


[Praug! uired.—Good 





ughtsman Re 


on ICAL DRAUGHISMAN, ne experience of 
Gesen Mul Work and Labour-savir g Machin esign, for 
large Controlled Firm in birmingham aiatrict. State fully 


age, experieuce aid salary required... No jerson already on 
Government work. will. be engaged.—Apvly to your nearest 
Employment Exchange, mentioning * The Engineer” and 
No. A3719, 799 4 





achine Tool. Draughtsman, 
first-class, for special machines. Must be well experi- 
enced and have originality. State previous positions held, 
age, salary, &. Birmingham district. No one already 
ed on Government work eligible.—Apply at your nearest 
mployment nore quoting “The Engineer” and 
ae No. A3721 803 


W anted, _Foreman for Large 


peng ey Foundry on Motor and Aircraft Castings. 
Government work. Must thoroughly experience: 
organiser, familiar with modern machine moulding. ‘American 
experience desirable. ood salary and commission to right 
man. Permanency.—Apply to your nearest Employment 
Exchange, stating age, salary required, and full details as to 
qualifications, quoting “‘The Engineer” and No. A3718. No 
one on Government work need apply. 789 a 


Wanted, Good First-class Tool- 


ROOM FOREMAN, used = oe and Heavy 
work, for large Controlled Establishm: district. 
No one already on Government wont wail be engaged. State 
age, experience and wages required. — Apply, your nearest 
No axas Eachange, quoting “The Kngineer pa an 
No. 


Wanted, Engineer’s ‘Tvol Har- 


DENER (experienced toolmaker preferred) to travel 
and demonstrate with syecial steel. Salary £5 weekly and 
expenses. No one already on Government work can be 
engaged.—Write, T.H. 498, Sells, Ltd., Fieet-street, ECS 














a 


pie Sinker. — First-class Die 
SINKER for Heavy Drop Stampings, including Motor 
Cranks and Aircraft wo. = Permanent situation. Give full 
Se as to wages, &c. No person already employed upon 
vernment work will be engaged. —Applicauts must apply to 
their nearest Employment Exchange, aeatitaaiie “The kngi- 
neer” and number 6 670 a 


[Experienced Driver and Stoker 
VANT: used to ib pay Pare, also a MAN 
for SERVICE LAYING and GENEKAL REPAIRS. ba 
by letter, giving references and wages required, toG. POIT 
Waterworks, Henley-on-Thames. 


itter and Turner- Wanted, Ex- 

perienced in Gas, Oil and Petrol Engines ; discharged or 

ineligivle.—Apply, poem MANWARING and LEPHARD, 
Ltd., Broadwater, Worthin, P48 a 








eR, 








eather Betting and Mechanical 
LEATHER WORK ANTED, MEN for Cutti 
Splicing, and Sewing; must be experieuced. —CHARL, 
ALKER and cO., Ltd., Swinegate, Leeds. 76 


Milling Machine Setters Up 
RED on high-class Aero Engine work. Good 
wages aie permanent positions for first-class men. No one 
already eugaged on Government work eligibie.—Apply at L your 
—_ Employment Exchange, quoting * Tne — an 
No. A37: 


Sev eral Guod .‘lurners Wanted 


(must be used to Micrometer) for Government work. No 








one already on Government work wili be engaged.—Apply to 
nearest Employment Exchange, quoting “‘ The Engineer ” and 
No. A3596. P67 a 





ctive Engineer (381), 
broadly trained, conversant with business and 
labour also ture and operation 





= reciprocators, tu: bines and various electrical plant, 
WISHES to SEKVE _ Progressive meern of 
ers. dvertiser, who is 
ane a Director of very prominent compaay, 
desires a Tee g pou executive post.—Address, 
“The Engineer” Office. P73 








dvertiser (25), C3, and Re- 


UIRED to do work of National Importance, DESIRES 
ENGAGEMENT IN SHELL FA KY, MUNITION 
WuURaS, or other works of National haputenen Engineer- 
ing student at Birmingham Poe The for two years. ubiic 


school education.—Address, “The Engineer” Office. 
P895 B 





Assistant Kngineer Requires 
PO T.° Good practical and technical experience in all 
kinds of engineering work.—Address, P65, “I'he Engineer” 

Office. P65 B 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 
= Watling-street, LONDON, E.C. 








Manchester. 


2%. Collingwood-street. Neweastle-on-Tene Sp 3008 
<a 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paess Il, UL., LXXXV. 
Numerical Index to Advertisements, 
Paes LXXXVI. 








il 


THE ENG 


INEER 





Serr. 28, 1917 








ssistant Works Engineer, 

Mechanical and Electrical (25), passed A.M.I.M.E. 

Exam., DESIRES CHANGE. Must be position of responsi- 

bility, as above, or Efficy. Engr. or Mech. Inspector. Has 

charge of maint. of large plant, eesing hyde, press plant and 

rolling mills, for manuf. of 303 and Q.F. ammun.—Address, 
. * The Engineer” Office. P63 B 


(Commercial Engineer (30), Ineli- 
GIBLE, whose experieuce covers shop and technical 
work, export, buying, selling, sales and office organisation and 
advertising, DESIRES ENGAGEMENT.—Address, P43, * The 
Engineer" Offiee P43 w 


’ 
pmmercial Engineer (39), In- 
ELIGIBLE, WISHES REPRESENT good Firm, Man- 
chester district. Experienced salesman, capable supervise 
erections, tests; 15 years’ reference same firm. Has central 
office.— Address, P82, *‘ The Engineer” Office. P82 & 


ontractor’s Kingineer and Agent 
(over military age) DESIRES RE-ENGAGEMENT. 
Just completing large Government contracts. Has had exten- 
sive experience on railways, nage = and public works 
contracts, ferro-concrete bridges, buildings, &c., surveys, 
quantities, estimates, and finals. Good organiser and manager. 
entire charge or otherwise. First-class references.—Address, 
"35, “ The Engineer” Office. P35 & 


Engineer and Draughtsman De- 


SIRES CHANGE; 11 years’ shop and D,O. 7a 
P80 6 

















Address. P80, “ The Engineer ” Office. 
Ee ineer Desires Responsible 
OSITION, practical experience in erection of 


machinery and handling workmen. Good training; first- 
class references. Thorough knowledge of French and Italian. 
—Address, P81, “*The Engineer” Office. Pel wp 


Engineer, Fully Qualified, Both 


from a practical and technical standpoint, four vears 
general manager, 10 years works manager of well-known 
modern works, experienced in the design and manufacture of 
all types of higt i-class steam and internal combustion engines, 
neral engineering, &c., DESIRES ineproved POSITION.- 
Repis in first instance to Messrs. W. J. and E. H. TREMEL- 
N, Solicitors, Bank Chi umbers, ances wi 
Gatery: Jane. London, W.C. 1 P76 


Epgineer, Wh. Ex., Disengaged, 


yrs. a. 5 vears D.O., 2 yrs. commercial experience, 
SEEKS APPOL NY'MENT, Works cellent 








or Office. 


” Office. P68 & 





references.—Address, P68, ** The Engineer 
vs 
Frurnace Builder, First-class, 
thoroughly experienced, DESIRES SITUATION. 


Satisfactory Teferences can be given.—Address, P70, e 
Engineer ” Office. P70 8 


( yentieman. Shortly Disengaged, 
EN to NEGOTIATE with Engineering Firms for 
POSITION as SECRETARY-ACCOU NTANT or MANAGER. 
Advertiser is an expert Cost Accountant, an excellent 
aniser and capable of undertaking considerable responsi- 
bility Thoroughly experienced with up-to-date commercial 
and Factory systems.—Address, P74, ** The Engineer ” =. 
B 


Mechanical Engineer, “Age 34, 
Honours B.Sc., experience as ee ee and 
works manager on marine work, CONSIDER 
CHANGE —Address. P77, * The Ebgitee” Ofte. P77 wb 


Mechanical Engineer, Russian 
we, sont French University Degree, used to motor 
cars, 2erop. gun parts, speaking Russian, English and 
French, WANTS PS TO ATION. —Address, P78, ‘*The a 
neer” Office. P7 














()rdnance, Naval, 
CONSTRUC TIONAL Ww ORK. —M 
to NEGOTIATE far PERMA ARENT. “POSITION. Has 
thoro h experience above work, and Optical, Bombs, 
Grenades, and H.E. Race vey —Address, P25, “ The — 
Office. 


T orpedoes, 


is OPEN 





inmave WiiH RUSSIA. 


ussian Engineer, with Academic 

training, with very good connection in Russia, acting in 

this country luring the war as on rong ae a 

Engineer for biggest Russian 

proceed to Russia, would ACCEPT y Fem AGENCIES 

iS RUSSIA for After the War Traae.—Address, rae 
“The Engineer” Office. P71 


Nteel Foundry Manager Sacks 
ENGAGEMENT. England or abroad. Thoroughly 
experienced in dry or green sand moulding, hand and 
mechanical moulding, in steel manufacture by open-hearth 
a, acid, and basic process, and ea or stock con- 


” 











-Write. P57.*+ The Engiueer ” Office P57 B 
MPhoroughy Capable Business 
MAN (3%), with large connection aenoneet, _Engineers. 





Architects, Surveyors and Contractors in the North, with 
centres in Manchester and Liverpool, SEEKS APPOINTMENT 
as REPR&SENYFATIVE, or would Entertain Partnership in 
any sound business. Wide experience, active, keen and ener- 
pric. Discharged from Army, twice mentioned, decorated. 
ighest civil and military recommendations.—Address Ps, 
he Engineer” Office. P53 
V orks Manager or Superin- 
TENDENT ee fms fy! Y (age 3%). A Dota poe 
tical engineer, wi commercial know ong. 
Experienced in autos, pnd and centre lathe —¥ also 
jig and tool design, and with wide experience in lay-out one 
erection; expert knowledge of fuses, mines, oe ee 
general engineering specialities.—Address, P79 - ‘eng 
neer ” Office 





rg. Lg 
orks Manager, ‘l'rained Engi. 
NEER (40), with exceptional technical and _com- 
mercial experience in machine shops and foundry, SEEKS 
RESPON SIBLE POST; keen, active, business man, with 
excellent references. —Asdren, P40, “* The Engineer” one 
B 


[Praughtsman, Shortly ' Disen- 


GAGED: 22 years mechanical and constructional eng 
neering experience.—Address, 72, ** The Engineer” O 








P72 n 
Wanted. Re-engagement as 
FOUNDRY FOREMAN; 20 yrs.’ experience; good 
refs.; aluminium. manganese and other bronzes, gunmetal, 
brass ; at LIBERTY month.—P54, ‘‘ The Engineer ee 
"54 B 





oreman Moulder (45) Desires 

SITUATION. Practical experience in modern meuhods 

of a dry sand and loam; machine and jobbing work.— 
Address, P64, “ The Engineer” Office. P64 w 


N achine Shop or Works Fore- 
MAN (33) DESIRES POSITION of RESPONSIBILITY 
as Assistant to Manager or Head Foreman, with good perma- 
nent prospects; five years’ control (good past and present 
at Free shortly. —Address, P62, **The =< nl 
Pp 
HAVE an OPENING for a YOUTH “ Good 
Education as PREMIUM PUPIL, 


the course to include both Works and Drawing- office. 
Address, 2002. “* The Engineer ” Oftice. 








Larg e Kirm of Engineers in 
the Mi a 


2002 


 less).—Apply, E. 


Agencies Wanted for” Machine 


Tools, Smal) ‘lools, Grinding Wheels, &c., by practical 
engineer with large connection on North-East Coast and long 
sales experience.—Address, P60, ** ‘Ihe kugineer” ( fice. F60 p 


epresentative Eng ineer 
Mech £.), having central Offices in and 
well-establiah hed selling connection, WISHES tREPR SSENT 
MANUFACTURER of good Engineering or allied speciality.— 
Adoress, 738, “‘ The Engineer ” Office. 738 » 


\ teel.— £10, 00U.—Partner, Ac- 











or Hand-scraped Surface Plates, 
&c., apply to H. MAsBEL and CO., Ltd., Constantine 
Works, Windus- road, London, N. 16. on ay ‘stock ‘kept. Orders 
promptly executed. *War work ‘only accept P85 « 


For Hire, Pumps aaa Well- 


BORING TOOLS for Now dl Deep Wells, &c. 2in. 
to 24in. diam.—R. RICHARDS and CO., Upper Ground 
street, ieee 8.E. Telephone No. 978 H op. $22 e 


For Sale, Alluvial Dredger; Hull, 


all complete; suitable for 








TIVE or otherwise, for development of above. * principals 86ft. ne by 30ft. beam ; 
only dealt with.—Address, P939, “ ‘The Engineer” ce. working a gold. &c. ; new in Very low price will be 
P939 « accepted. —J NO. WAK E, Darlington. 743 6 











) 
\ anted, Crane Gantry, About 
650ft. long, complete with ——_ and girders, suitable 
for 10-ton Overhead Crane, about 70ft. span, height of columas 
about 20ft.—State full particulars, lowest Yao and where can 
be inspected, to 829, ** The Engineer ” oF 


Wanted, Either Lancashire or 


YBACK BOILER, 10,000 evaporation. 140 he w.p. 
A. UNDERWOOD. 3, Queen-street, Cheapside, E C. 4. 821 + 


Wanted, Good Second- Hand 


Portable OIL ENGINE, suitable for coupling to 
yeep » for contractors’ use.—Send particulars and prices to 
GAZE and SONS, Ltd., Contractors, Walton-on-fhames. 

Poe r 


Wanted. Immediately, a Loco- 


MOTIVE or other Self-contained "BOILER, to evapo- 
rate about 6000 lb, per hour at a pressure of 130 Ib. per square 
inch. Ei lease state price, dimensions, &c., to 835, ** The Engi- 

835 ¥ 














or Sale, Blower, 5in., with 


date Digeosal. Oaat Rec eae Coon Biginers, 
FOR SALE, 
Large Quantity YORKSHIRE 
and other GAS COKE. 


THOS. DUXBURY and CO., 
N128 Grosvenor Chambers, Manehester. 


Sale, Horizontal Steam 


or 
F ENGINE, in good working order. 10in. bore, — 
stroke.—Address, 846, ** The Engineer” Office. 














neer ” Office. 
8ft. 4 


\ anted, Marine Boiler, 
: 130 1b. working pressure.—TRIMMING ona 
Lent Rise, Burnhain, Bucks. 


anted, One Luv K.W.4s8u Volt 


Direct-current Gas (with Producer Plant), Steam, 
= Diesel Engine direct-coupled GENSRATING SET, com- 
plete. 

One MAIN SWITCH BOA ED. suitable for the above set. 

One 10 K.W. 480 volt BALANCER. 

Full details and price cuisine’ and 
ean be effected to be submitted to hee 
Office. 

7) 
anted, ‘l'andem Compound 
CONDENSING ENGINE, about 300 h. p-; rope drive 
on right-hand side. State full iculars, price and where to 
be seen.—Address, P51, ** The neer ” Office. P51 


Va anted, Time Register, Any |* 


make; must be in good working ord State 
——5 price. —Box T.R., Smith's Agency, ‘Tid, 100, a 


\ 





sickest Steers that 
gineer” 
832 








anted Urgently, —— 
BOILER, 30ft. by gel a. a. for 140 Ib. w.p. (not 
E. MAXWELL, Bedfo r 


Wanted, 10-Ton 3- are Elec- 


TRICOVERH EAD TRAVELLING CRANE; suitable 
for S-phase, 440 volts, 25 perieds.—State full particulars, lowest 
puis, and where can be inspected, to 828, “The see, il 

ce. 


anted, 30,000ft. Good Second- 
HAND 3in..2sin. TUBING. Pressure 500.—Address, 
P56, “The Engineer” ce. P56 


Lanes: Boiler Wanted : Reinsure 


130 lb.—Full particulars, address, P58, ** The oe 14 Pe 











Office. 


\ ertical Boiler Wanted, 190-200 
sq. feet heating surface, for steam hcanior installation ; 

about x lb. working pressure, Must be in good condition and 

complete with injection.—Address, 830, ‘‘ The Engineer a 


Alluvial Dredger, Hull  8éft. 


long by Ht. beam, all complete, svitable ed working 
alluvial al gold, &c. New in 1913. ee 
JNO. WAKE, Darlington. 


ynamos for Sale, 220 Volts, 








Low price will 





140 and 180 am mre 110 volts, 165, 330, $50, 580 and 

850 ampéres ; cheap.— "ARTINS, 320 , Witton-road, eee 
ham. P50 o 
“ey PUB BALK. het 


(ross Comp. Hori. Drop \ alve 
ENGINE, by Robey and Co., with cyls. l6in. and 26sin. 
diam., by 36in. stroke. 

Three cross wee Hori. ogo tong by Robey and Co., with 
8sin, and 14}in. cyls., by 16in. 

Vert. comp. Corliss COND. ENGINE, by Goodfellow and 
Co., with 13in, and 24in. cyls., 24in. 

Powerful seif-act. BORING and FACING <n by J. 
Butier and Co., Tin. a Pee, approx. weight 

Duplex Hori. BoRIN ACHINE, ho 
with spindles 34in. di 

Hori. BORING MACHINE, by the Bement Niles Tool Co., 
5in. bar, arranged for motor drive, 

l0in. ‘centres double- ed 2hin. x Win. flat CAPSTAN 
LATHE, by H. W. War Co. 

llin. sornizes Rociteamucatl CAPSTAN LATHE on 6ft bed, 
by H. W. Ward an 

74in. phe... CAPSTAN LATHE on 6ft. bed, by Holroyd 
and Co., Milnrow. 

ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 
HOS. W. WARD, Ltd., ALBION WORKS, 
Tel. : “ Forward, Sheffield.” Spl. 4101. SHEFFIELD. 


for Sale :-— 


350 K.W. ALTERNATOR, three- 2 yr 50 cycles, 
50D valle. by B.'f.H. Co., driven EP P. Cross-com- 
al Pi Eoin L.P. cyl., 


jiam., &c. &e. Very fine set. 
ALTERNATOR, by Ferranti, 


"Butler and Co., 





ONE 125 K. W. 


Ltd., 2000 volts, 50 periods. Vertical Cross Compound 
Engine, 250 H.P., by J. and H. McLaren. 
250 H.P.. VERTICAL CROSS COMPOUND 


CONDENSING ag le ond J. and H. McLaren ; 
Surface Condenser, Pumps 
PAIR CROSS COMPOUND ENGINES, 600 
ELP., 26in. ba. ; 40in. Lp. cyl. 4ft. stroke, * Corliss 
is. i fly-wheel 20ft. 


CROSS GoMPOUND HORIZONTAL ENGIN ER, 


l4in. hp. cyl.. 224in. Lp. cyl., 32in. stroke, 12ft. dia. fly- 
wheel. by Davy, Paxman and Co 

25 KW. DYNAMO SHUNT WOUND, 
110 volts, 228 amps., 640 revs. ; 2-pole ty 


VERTICAL BOILER, sft. high by 2ft. bin dia., 

insured for 80 Ib. press 
ONE HEADGEAR “PULL EY. 12ft. dia., 
centres for ljin. rope; C.1. 


monkey guide, 6ft. 6in. 


bricking segments for l6ft. to 18ft. pit ; in good order. 
MORTAR MILL, under driven, 6ft. dia. pan, 
engine 7in. x 12in. | GEGI | 


R. H. ae ed & CO., Ltd., 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel.: 44 Wakefield ; 867 Newcastle. 


Tel. Add. : ‘* Engineer, Wakefield.” 2017 « 





Fe" Sale, Quantity of cov 
PAPER, TRACING LINEN, &c. (all Stanley: 

PRINTING FRAME and ZINC 1 TRAY. T., Danby Howse, 
Belle > Vue-grove, | Middlesbrough. PSS 


or Sale, One squith ” 
VERTICAL MILL and 00 axa’ ot IINE, Sin. 
dia. spindle; table, 6ft. by 4ft.; maximum height table to 
spindle, 5ft. din. ; maximum height frame to spindle, oft. ; these 
heights are variable (3ft.); travel A spindle, table 
traverse, Sft. 6in. by 4ft. Gin. ; speeds, 2 23 revs. to'140 revs. per 
minute ; a from 1/128in. to jin.; belt-driven (no counter- 
shaft). n good working condition. “Ap oly, STORES DEPT., 

Thos. Firth and Sons, Ltd., Nurfolk Works, Sheffield. 833 « 


Fer Sale, Une Buckton Vertical 


Single-lever Testing Machine, impose and measure loads 
up to XO tons, tension up to maximum stretched Jength of 
oe between clip boxes, with variable speed motor.—Address, 

. “The Engineer” Office. 804 « 








Telegrams : ** Dustless,” Cannon, London. 
Telephones : City 4532 (Four Lines). 


JAMES W. CARR & CO. 1b. 
35, QUEEN VICTORIA STREET, 


LONDON, E.C. 4 
Qith September, 1917. 


STOCK LIST. 
MACHINE TOOLS FROM STOCK 
OR EARLY DELIVERY. 


Code 
No. Capstan Lathes. 

Al jin. wire see 6 erentt stops, lever feed to turret 
and cut-off. Delivery, six from stock. 

A2 jin. ditto, star handle feed to turret. £102 17s. 6d. Three 
from stock. 

A3 lin. Wells Lathe, ments hand, with six inde- 
pendent stops. £90. 

A4 lin. wire feed, ljin. hollow spindle, 6in. centre, star 
handle to turret, 6 stops, lever and screw feeds to cut- 
off. £124 10s. Two from stock. 

A5 7 American Capstan Lathes, with friction back geared 

head, automatic chuck, power feed to turret. £191. 
Four in 4 weeks. 
Lathes. 

A6 Yin. centre Screwcutting Lathe on 8ft. gap bed, 2in. 
hollow spindle. £121. Two 14 days, two 21 days. 

A7 lsin. ditto on 12ft, Ted, 3in. hollow spindle. £220. Two 
in 46 weeks. 

A8 7in. centre Screwcntting Lathe on het gap bed, lin. hole 
through spindle. Two in ¢ weeks. 

AQ 6in. light type American pattern Soreweutting Lathe, 5ft. 
bed, lin. hole through spindle. £57 10s. Two in 4 weeks. 

Shapers. 
Ald rig — pillar type. £94. One in 4 weeks. 
All 1l6i Pa pe £13. One in 4 weeks. 
Drilling Machines. 

Al2 20in. Back- Pillar Drilling Machine, with auto. 
feed. 2s. One machine stock. 

Al3 12in. —_ Pillar Drill, to drill to Zin. £9. One 
machine s' 

Al4 10in. Sensitive ve Bench Drills. £5. Four machines 
stock. 

Polishing Heads. 

Al5 Qin. centre seer and Plates both ends. £5 5s. Two 
machines stock. E 

Al6 6in Ditte Ditto. #£415s. Two machines stock. 

Hack Sawing Machines, 

Als High-speed Machine, capacity rounds > to 6in., and all 
sections up to 6in. x 6in. £31 110s. ‘wo in 19 days. 

Alg — ditto, “ _, rounds up to 9in., and all sections 

to l2in. £38 10s. Two in 10-14 days. 

A20 For tung Haak Saming Mach Mocine, capacity up to 6in. 

64 

A21 Two 12in. Rockford Millin, Tables. £32 Stock. 

A22 One pair Plain Dividing Heads, Sin, £11. Stock. 

A23 Three pair 5in. Universal Ditto. Approx. £45 Stock. 

A24 Combination Turret Sang about 9in. centre. Price on 


application. One mon 
Subject to being unsold om to the Ministry of Munitions’ 
Immediate Py ann essential. 
We also carry a stock of 
SCROLL AND INDEPENDENT CHUCKS. 
MACHINE VICES. BENCH VICES. 


ANGLE PLATES. CUTTERS. 
TWIST DRILLS. REAMERS. 
HACK SAW BLADES, DRILL CHUCKS, 


&e. 
SEND FOR STOCK LISTS. 848 o 


K.W. Steam Generating Set: 


9() high-speed enclosed engine, coupled to ard 
enerabar, 800 volts D.C. For immediate delivery.--H i 
i. GARDAM and CO., Ltd., Staines. 


" * 
140 K.W. Steam Generating 
SET, commpraging Belliss eonk cide volts, 6 
ENGINE, 2400 H.P., couple to Alternator, -6400 volts, 50 
cycles, 3-phase. Has done about two years’ work CE in 
first-class condition and for immediate Cert —Full par 
ticulars from HARRY H. GARDAM and CO., Ltd., ys 














| nst. C.E., Inst. Mech. E, B.Se., 


and all ENGINEERING EXAMINATIONS. —Mr. G. 
KNOWLES, B.Sc., A.M. Inst. C.E., &., personally PREPARES 
CANDIDATES, either orally or by correspondence. Hundreds 
of successes during the past twelve years. Courses can be 
commenced at any time.—39, Victoria-street, Westminster, S.W. 

238 & 





French Firm Having Numerous 
clients and excellent connections amongst Army con- 
tractors is willing to REPRESENT FI 
sheet iron, ro! 4 ai machine tools, steam valves, drills, 
cutters and eed steels, &c.—Replies, in French or 
English,'which Should es if already represented in France, 
should be sent to A. J. COLLARD, 24, Rue de la Chaussee 
Pp’ Antin, Paris 6» 


RMS manufacturing 


PREMIUM SYSTEM of PAYING WAGES 





PAYMENT by 


RESULTS 


has come to stop. 


Copies in cloth boards, Two Shillings and Siapence each net. 
Post free to any address in the United Kingdom, 2s. 9d. 





“THE FNGINEER” Office, 33, Norfolk Street, Strand, W.C. 





FOR SALE. 
Tanks: 


One 45ft. x _Sft. din. Egg End BOILER TANK 
Three C.I. TANKS, 8ft. by 8ft. by 4ft. 


Hydraulic Machinery : 

H.P. PUMPING ENGINE, by Hick- Hargreaves, 
Corliss valves, pumps for 2} tons pressure per 
square inch. 

Worthington COMPOUND PUMP, cylinders 12in. 
and 20in. x l5in. stroke, 160 lb. steam pressure, 
rams 44in, diameter, 1500 lb. prossure price £2590 
Fielding and Platt HYDRAULIC POMP, steam 
evlinders 1l0in. x ISin. rams Ilgin., for 
1500 Ib. pressure : £110 
Relt-driven two-throw HYDRAULIC PUMP.. 305 
HYDRAULIC ACCUMULATOR, Sin. ram, loft. 
stroke, steel casing pri £115 
Three Hydraulic Sin sle-ended PUNCHING and 
SHEARING MACHINES, by Fielding and Platt. 


Steam Pumps: 
Special 300ft. series TANGYE PUMP, cylinder l4in., 
pump no stroke 24in., suction 10in, z 
Evans SIN KING P P, cylinder lzin., apd? es = 
stroke 12in., suction Sin £50 
Four PULSOMELER PUMPS, low prices. 
Six CENTRIFUGAL PUMPS, 4in. to 8in. 
belt and engine driven. 


Steam Hammers: 
ees 3Ton FORGING HAMMER, 
sros. - 4 
enn 3-Ton FORGING HAMMER, t 


each £45 


outlet, 


by Thwaites 
ne 
Thwaites, 
eo ond-hand 
2 cee “SINGLE STANDARD HAMMER, by Massey 
wt, 


£2 
£4 


peee Ropeway. 
One AERIAL ROPEWAY, by 


long 
Ww AK E, 


Bullivant, 500 yards 
£66 


DARL INGTON. 
823 6 


J NO. F. 


Barges and Lifeboat : 
Two 80-Ton STEEL BARGES each 
Very fine TEAK LIFEBOAT, 35ft. 6in. by bft. 
beam, with launching carriage z 


Machine Tools : 


Very fine Horizontal BORING, DRILLING and 
TAPPING MACHINE, by Muir, bed 26ft. long, 


two spindles Sin. by 2sin. diameter, weight 
about 25 Tons £7 
Double-headed Horizontal BORING MACHINE, 
spindles 43in. oo weight about 16 Tons, 
table 14ft. ey 6in. £4 
Treble-geared H EADSTOCK (Lathe), B6in. centres, 
with 6ft. chuck pote, by person wad and Batley £10 
Two l6in. CENTRE 
One double MIL Ke MACHINE, by Smith 
and Coventry. 
Cranes : 
STEAM CRANES. : 
5-Ton STEAM LOCO. CRANE, by Stothert and Pitt £6 
DERRICK CRANES. 
5-Ton DERRICK CRANE, by Morgan, 50ft. Jib £25 
ELECTRIC CRANES. 
— ELECTRIC LOCO. CRANE, Rushworth, as 
£70 
Ton Hand-operated TRAVELLING 
"GOLIATH CRANES, 40ft. span, — condi- 
tion, price... ° - each £50 
STEAM NAVV IES. 
Very Fine 12-Ton WHITTAKER NAVVY, almost as 
new, rebuilt and ready, price £140 
Two » 12-Ton ilson Crane Type ‘NAVVIES, being 
each £125 
10-Ton Whittaker Crane Type STEAM NAVVY £90( 
10-Ton Wilson £950 
ono 10 H.P. Ruston-Proctor Tower Type STEAM 
NAVVY. fine machine, price £750 
10 H.P. Ruston-Proctor Tower Type STEAM 
NAVVY, fine machine, price : £500 
Locomotives : 
Two "> -m Pie ete 4 2-4-2 type, side tank, 
ne l7in. cylinaers, being 
rebuilt, ms £250( 
13in. Four-coupled ‘Hudswell-Clarke Loco. om. £9K 
llin. Six-whee bey segs, LOcCoO., £750 
llin. Four-coupled Ba LOCO., new at ead £750 
9in. Four-coupled LOUOM OTIVE, 120 Ib. £450 
8in. Four-coupled Manning-Wardle LOCOMOTIVE £500 
NARROW GAUGE LOCOMOTIVES 
3ft. gauge, 10in. cylr. Hudswell-Clarke LOCU., ‘rebuilt £750 
3ft. gauge, Sin cylr. LOCO., thoroughly overhauled .. £500 
Two Four-coupled 0-4-2 type Kerr-Stuart LOCOS., 
8iu. cylinders. Overhauled. 150lb. w.p. for 
n. or 9in. gauge. . : each £650 
JNO F. WAKF, “D. ARL ceos. 


and Railway ey 





Tank 


40 ange 12-Ton. HOPPER WAGONS, bottom 
each £75 
80 pt 7 £00 12-Ton main Line COAL WAGONS, “hve i 
ach £125 

100 1OTONNERS, sides falling full "eagth, © 
-. eac £75 
100 10-Ton GOODS WAGONS, side doors _. each ee 
10 12-Ton DOUBLE BOLSTER WAGONS - each £75 
15 ap baggies BOLSTER WAGONS ._each £55 
The a wagons have eainaied een Buffers, are 

“Sumber overhauled fo ‘or works p also 

r of 10and 12-Ton MAIN 'L NE E WAGONS for Coals 


Goods, &c. Enquiries invited. 
50 1-Ton MAIN LINE WAGONS, side and end doors 
pitch bodies ; a very fine lot ; immediate delivery 
ton Ton COVERED ANS for Main Line .. each £100 
Three _— Rectangular TAR TANKS for Main 


Lin 3% - each £135 
40 3ft. “gauge SIDE TIP WAGONS, steel tops, 
oak underframes, price .. -. each £25 


JNO. F. WAKE, DARL nates. 





Gas Engines. 


500 H.P. Horizontal Magnificent ENGINE: with or without 
K.W. Alternator, 230 volts, A.C. £2500. 
ae 4 4 CROSSLEY, Magneto Ignition. og 
” £140. 
+ i - Vertical.” £20. 826 « 


JNO. F. bial aased DARLINGTON, 


Sale, Theodolites, 


or 
F DRAWING ag cae rhage SECOND-HAND. 
KSON’S, 338, High Holborn, W.C. 
mo Gray’ 's Inn-road). 


Sale, Levels, 


or 

F DRAWING INSTRUMENTS, SECON D-HAND. 
KSON’S, 338, High Holborn, W.C. 
(ogposite Gray's Inn-rogd). 2003 


PATTERNS. 
GEO. WAILES and CO, 


of 38, EUSTON ROAD, N.W., 
prepared to MAKE ALL CLASSES of PATTERNS 
plain or cored work, to drawings or sketches, 


Work can be carried out under customers’ super 
vision. fneeicion solicited. —e 
MORTISE GEAR WHEELS, all Sizes. Spi 5015 


S.B. G2 IRON 


& STEEL Bars. Plates & Sheets. 


STRINGER BROTHERS, 


"WEST BROMWICH, 


























£110 
246 
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THE SHRINKAGE ALLOWANCE FOR LOCO. 


MOTIVE TIRES. 
By E. L. AHRONS, M.T. Mech. E. 

In comparing the amounts allowed for the shrinkage 
of tires on different railways, very considerable dis- 
crepancies exist, of which a number of examples may 
be cited. During a period down to comparatively 
recently the following allowances were standard on 
one large English main line for tires 2}in. thick on 
tread when new, the steel having an ultimate tensile 
strength of 35-40 tons per square inch. 


Proportion 


Diameter Diameter of Shrinkage Shrinkage allowance 
on tread. wheel centre. allowance. —. - 
Dia. of wheel centre ° 

ft. in. ft. in. inch. 

&s 0 a ae O78] 1 in 1165 

7 2 a ee 0719 } in 1100 

6 6 es 6 1 . 0687 se 1 in 1062 

6 0 & 7 . 0656 és Jin 1021 

5 6 5 1 0625 lin 976 

5 O 4 9 0594 lin 926 

4 6 4 | . 0562 lin 871 

4 0 3.7 0531 lin 810 


In the above it will be noted that the proportional 
number increases as the diameter of the wheel 
decreases, and it may be compared with the figures 
given below for present American practice, in which 
the proportional number increases with the diameter 


Diameter of Whee/ 
Centre (Feet). 
8 


7 
7 


B 
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of the wheel centre. These shrinkage allowances are | 
those adopted by the American Master Mechanics’ | 
Association :- | 


Diameter Proportion, 


of wheel Bore of tire. Shrinkage. Shrinkage allowance 
centre. Dia. of wheel centre 
inches. inches, inches. 

90 ree 89.8750 . 1250 ] in 720 

86 ws 85.8816 . 1184 lin 727 

82 ae 81.8881 -1119 1 in 733 

78 ai 77.8947 . 1053 lin 741 

74 7 73.9012 wis 0988 1 in 749 

72 iin 71.9045 “a .0955 l in 754 

70 a 69.9078 a . 0922 1 in 759 

66 ss 65.9144 = . 0856 1 in 771 

62 ra 61.9209 si .O791 1 in 784 

56 a8 55.9308 “i . 0692 1 in 810 

50 = 49.9406 i . 0594 1 in 843 

44 es 43.9505 aaa 0495 1 in 889 

38 . 37.9603 F 0397 1 in 957 


On the Lancashire and Yorkshire Railway, Mr. 
George Hughes (‘ Proc.’’ Inst. Mech. Engineers, 1909) 
stated that, prior to the end of 1908, the practice with 
regard to shrinkage was not quite proportionate to 
the diameter. Too much shrinkage was allowed on 
small tires, and probably not enough on large tires. 
The shrinkage was revised to the standard figure of 
1 in 750 of the diameter of the wheel centre for all 
sizes. 

The tires of the Lancashire and Yorkshire alluded to 
were 3in. thick, and the steel had a tensile strength of 
42 to 48 tons per square inch. The wheel centres were 
of cast steel. In the course of the discussion on the 
paper by Mr. Hughes, Mr. Fowler, of the Midland Rail- 
way, said he thought the shrinkage allowance of 1 in 750 
was somewhat high compared with that generally in 
use. The shrinkage of the Midland tires was 1 in 
1100, and 1 in 1200 was not unusual. In the diagram 

-Fig. 1—the graphs give the actual shrinkages for 
wheel centres of different diameters as follows :— 


AA. Large English railway—Table I. 

BB. American Master Mechanics’ Association 
standard. 

CC. Lancashire and Yorkshire Railway, 


and in Fig. 2 the abscisse show the proportional 
shrinkages 1 in n, the values of n being plotted, 
instead of the actual shrinkages of Fig. 1. This 
diagram shows the differences of shrinkage allowance 
by various locomotive engineers in a very marked 
degree. 

In THe ENGINEER of April 7th, 1916, some parti- 















culars were given relative to the most recent practice 


adopted by Mr. Gresley on the Great Northern Rail- 
way, the system being to measure the outer circum- 
ference of the shrunk-on tire by means of a steel tape. 


This method, which is more scientific than those | 


hitherto adopted, was introduced as a result of the 
breakage of two express engine tires, the failure of 
which was ascribed to over-strain of the material of the 
tire during the shrinking on. 

The standard practice of the Great Northern was 
to. allow a shrinkage of 1 in 800. Stress-strain 
diagrams, made from tests of class C—British standard 

tire steel. of 50 to 55 tons ultimate tensile strength, 
showed that the elastic limit was reached with an 
extension of about .2 per cent. at 26.5 tons per square 
inch. Therefore an extension of .1 per cent., or 1 in 
1000, results in a stress on the material of the tire of 
13.25 tons per square inch. The modulus of elasticity 
of this tire steel will therefore be 13,250. 

The diameter of the wheel centre was 74in., and of 
the tread of the tire, after shrinkage, where the 
measurement was taken, was 80in., the tire being 3in. 
thick. It was found that the outside perimeter had 
extended .232in. after shrinking on, with an allowance 
of 1 in 800 on the inside, 7.e., on the diameter of the 
wheel centre. The outer circumference, after shrink- 


ing, being 251.33in., the original length of the circum- 
ference was therefore 


251.098in., and the strain 


Diameter of Wheel 
a: 











600 
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SHRINKAGE OF LOCOMOTIVE TIRES 


9 
— _:232 he stress in the outer fibre of the tire | 
251.098 
= 13,250e = 12.242 tons per square inch. 


Treating the tire as a ring of rectangular section, 
and using Lamé’s method of calculating the stresses 
in thick cylinders, and if 

P, = hoop stress on the outer fibre (= 12.242), 

P, = hoop stress on the inner fibre, 

Q, = radial compressive stress on the outer fibre, 





| 


| inch. The effect of the contraction on the stress in 
| the tire may, for ordinary cast steel wheel centres, be 
| neglected. 
| The difference between the effective or real shrink- 
| age allowance of the tire and the nominal allowance 
| is of interest. The tire was bored with a nominal 
| shrinkage allowance of 1/800, or .0925in. smaller than 
| the diameter of the wheel centre, so that its bore, 
before being put on, would be 73.9075in. The real 
shrinkage when on the wheel has been found to be 
1/1000, and the difference between the real and the 
nominal shrinkages is .0185in., which may be taken 
as the actual contraction of the 74in. wheel centre. 
There is room for experimental investigation into 
the question of the amounts of the contraction of 
wheel centres of different diameters. The maximum 
| stress on the inner fibre of the tire is from the above 
| 13.25 tons per square inch, which is half the elastic 
| limit of the steel, and does not supply the reason for 
| the breakage of such tires as Mr. Gresley mentioned. 
| It may, however, happen that an occasional tire is 
| gauged too tightly, in which case the nominal shrink- 
| age may be considerably in excess of the 1/800 allow- 
|ance. The steps taken by Mr. Gresley to provide 
| against this contingency by measuring the outside 
circumference of the tires with a steel tape were fully 
described in THE ENGINEER for April 7th, 1916. 
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| The above stress in the tire is a static stress, and it 
| is probably the case that the additional dynamic loads, 
| which are being constantly repeated and reversed in 
| direction, caused by the flange blows between tires 
| and rails, more especially on curves and crossings, and 
| also by the vertical unbalanced centrifugal force of the 

balance-weights, may in time produce the results of 


| repeated stress, and ultimately cause fracture of an 


apparently sound tire, which has been shrunk on under 


Q, = radial compressive stress on the inner fibre of | @ maximum hoop tension considerably less than the 


tire and wheel centre, 


the tire at the surface of junction between | ordinary elastic limit of the material. If this be one 


| explanation of such fractures as Mr. Gresley mentions, 


the relation between the hoop tension P and the | it may be safer to reduce the nominal shrinkage allow- 


radial stress Q at all points within the tire is P, — Q 


. | ance for express engines to not less than 1/1000 of the 


= P, — Q, = constant, and since there is no radial | diameter of the wheel centre. With regard to the 


pressure on the outside of the tire Q, = 0, and there- 
fore P, — Q, = P, = 12.242 tons per square inch. | 

On the inner fibre of the tire the usual form of | 
Lamé’s expression gives— 

> 9 {R* + RY? 
in which R, and R, are the outer and the inner radii | 
of the tire, and P, is the apparent hoop tension, neglect - 
ing the effect of lateral contraction (Poisson’s ratio). 

Taking the effect of lateral contraction into account, 
the stress equivalent to the greatest strain is— 
» gg | ee + 1 | 

oe (Rh? — Re m ! 
in whieh in may be taken as 3.5, an average value for 
steel. 

The thickness of the tire is nominally 3in., but as 
the outside tread is turned to 80in. diameter (R, = 40), 
the actual thickness is very slightly greater, since R, 
is slightly less than 37in. after shrinking, by an 
amount depending upon the contraction of the wheel 
centre. 

Neglecting for the moment the contraction of the 
wheel centre, the value of P,, the stress on the inner 
fibre of the tire, becomes from equation (2) 13.138 Q,, 
and since from (1) Q, = 12.242 — P,, the value of P, 
becomes 13.25 tons per square inch. 

The strain on the inside layer of the tire, or the 
stress—13.25 tons—divided by the modulus of 
elasticity —13,250—is .001, 7.e., the actual or terminal 
shrinkage is 1 in 1000. 

If the wheel centre be supposed to have contracted 
.02in. in the diameter the equation (2) gives P, = 


(1) 


(2) 


|b 





13.094 Q,, from which P, = 13.255 tons per square 


dynamic effect of the balance weights the writer 
suggests that for modern heavy express engines a 
smaller proportion of the reciprocating masses be 
alanced. The resisting moment of such engines to 
oscillation is very much greater than was formerly 
the case in smaller engines, and therefore they will 
run with proportionately equal safety and steadiness 
with less of the reciprocating masses balanced. The 
result would be less variation of rail load, or so-called 
‘“hammer-blow ”’ effect, and the additional stresses 
on the tires would be reduced. 








THE MANUFACTURE OF HARDENED THREAD 
GAUGES. 
By G. DOORAKKERS. 
No. I. 


Very little practical information has been published 
concerning the manufacture of hardened thread 
gauges. The available data usually does no more 
than inform us how to determine the correct thread, 
and makes little attempt to show us how to obtain it. 
The optical way of checking the gauge is, of course, an 
excellent one, but in the following notes I shall only 
give a mechanical way of checking, which has, in all 
respects, compared very favourably with the optical 
way. 

In settling the lay out for the manufacture, the first 
item of importance is what machine to employ. The 
lathe is most commonly used, but in some cases 
thread milling machines are used with fairly good 
results. For the finishing cf a reliable screw gauge, 
however, a lathe is hard to beat. It is, however, 
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necessary to select one with a correct lead screw, as 
all results will depend upon that item. All other 
faults can be easily rectified. The lead screw can be 
tested by screwing a plug of a certain piteh, but as the 
screw may vary in different places, it is necessary to 
use in making the gauges the same part that has been 
used for the test, unless we test a considerable length, 
by screwing plugs lin. or 2in. long, in different places 
between the centres. By carefully numbering and 
marking these test pieces we may obtain an accurate 
record of the lead screw. If we cannot test the pitch 
ourselves we have to depend on the report from a 
reliable source. 

The Whitworth shape of thread being most com- 
monly used, here in England at any rate, and at the 
same time being the most difficult to produce, we will 
only consider that particular shape of thread. 


WHITWORTH SHAPE OF THREAD 








R eR. 
N = NUMBER OF THREADS. 
P=n 
A =-96049 P. 
B =-16008 P. 
C =-64032 P 


Fic | 





The cutting edge of the tool has no top rake. The 
angle in the flat must therefore be exactly 55 deg. 
The front relief is 15 deg. The first thought was, of 
course, how to produce that 55 deg. angle in the flat, 
combined with the 15 deg. relief. For that purpose 
a fixture, shown in Fig. 3, was designed. This fix- 
ture can be bolted on the table of a surface grinder, or 
used on a magnetic chuck. 

To obtain the great: o'><ainable accuracy the pegs 
A are kept as far apart as possible. The tools are 
therefore made in double lengths, and a nick is turned 
half-way down to fit peg B, so that when the finished 
cut is taken over the four sides with one setting of the 
wheel, the angle in the cutting edge will be central, 
and both tools will be the same length. 

The tools are laid with the flat side against the 
planes V, and held in position by a little clamp plate. 
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“Tue Encincer” 


Fig. 1 shows the shape of the thread, and the value 
of some of the most important dimensions expressed 
in terms of the pitch. For cutting a correct thread 
internal as well as external circular form tools are 
used, and to obtain these form tools we set out from 
two original tools, which we will call the master tools. 


The first tool which cuts the flanks of the threads, and | 


the correct radius at the point, will be called the male 
master tool, and the second one, which cuts the radius 
only, will be called the female master tool.* 
MALE MASTER TOOL. 
Fig. 2 shows the male master tool, which is made of 
round material. The round shape was chosen because 
it is easy to manufacture, and at the same time cheap. 





* [Since male and female have a well recognised significance in the 
janguase of the gauge maker, the selection of these two titles seems a 
little unfortunate—Ep, THE #,) 


Fic.6. 























FIG 104 


The diameter of the pegs A was made .376in. to allow | 
for a press fit ina .375in. hole. The angle of the flats | 
in the cutting edge is 55 deg., therefore the pegs A in 
the planes V make an angle with the vertical which 
equals 90 deg.—27 deg. 30 min. 62 deg. 30 min. 
The angle of inclination of the planes V with the 
vertical is the complement of the angle a in Fig. 4. 
Fig. 4 represents a perspective view of the point of 
the tool. Assume AC = 1. In triangle ABC, AB 
= tan 15 deg. 
In triangle A B D, A D 
A 





A B sine 27} deg. 
= tan 15 deg. » sine 27} deg. 
In triangle AC D: 
Ks 1 
AD tan 15deg. x sine 27} deg. 
a = 82 deg. 57 min, 





tana 





RICHT ANCLES 


The angle of inclination of the planes V—Fig. 3— 
with the vertical is the complement of angle a and 
therefore 7 deg. 3 min. The angle of 55 deg. is verified 
bya gauge shown in Fig. 5. This gauge consists of a 
cast iron plate with a hole in it. The pegs A are so 
arranged that when the hardened parallel strips B are 
laid against them the whole point of the tool is visible 
against the light through the hole. The positions of 
the pegs A in relation to one another are very 
important, and a template must be made for drilling 
and reaming these holes. After grinding the flats 
the required radius was originally produced by an 
oilstone, but as oilstoning is a lengthy and an unsatis- 
factory job, a fixture was devised to produce the radius 
in a mechanical way. 

Fig. 6 shows the general arrangement of that fixture. 
It is clear that the success of the fixture depends on 
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the accurate spacing of the pegs A, which are the stops 
for peg B. In rotating the knob from one stop to the 
other, the angle traversed must be exactly the required 
angle. For that reason fcur holes are bored round the 
centre hole, and after calculating all the chords, a 
template is made to bore the holes, three of which are 
carefully bushed afterwards. The top hole is 
utilised as a centre, which serves for setting the fixture 
exactly under the centre of the wheel. The pegs A 
| and B are made a good fit in the bushes, and can 
| therefore be easily replaced in case of wear. At the 
| same time it makes it easy to replace the pegs A by 
| different diameters which will be found useful later 
| on. 

| With the new fixture it is possible to grind the sides 
_as well as the radius in one adjustment, and it there- 
‘fore supersedes the other fixture. ‘The first fixture 
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Kig.¥3-—-was, however, still used for roughing the 
angle. As the removal of a large amount of metal 
has a tendency to soften the point, the tools are re- 
hardened on the point after roughing, and then finally 
ground on the radius fixture. It might be mentioned 
that the first fixture is used later on for producing 
sharp pointed tools with different angles. 

The radius fixture is used on a surface grinder 
bolted to the table, or on a magnetic chuck. When 
the tool is clamped down with the flat against the face, 
turn the knob to the extreme right and take a very 
light cut over the one side, moving the table to and 
fro. Then turn the knob to the extreme left and do 
the same. 

To produce the radius set the fixture under the 
centre of the wheel, and move the knob from right to 
left. and vice versd. Repeat this process until the 
correct radius is obtained. By grinding the radius in 
the above-mentioned way a slight error is made, 
hecause the tool is tilted forward 15 deg. in the 
fixture the true radius is ground in a plane at 15 deg. 
angle with the plane in which the radius ought to be 
true. Calculation shows this error to be very slight, 
especially for the finer pitches. 

Witha more elaborate fixture even this error can be 
nullified by a compensating arrangement, consisting 
of a cain and a slide, but up to and including twelve 
threads per inch a compensating arrangement of the 
kind unnecessary. For fourteen threads the 
extreme point of the radius is about .00017in. short, 
which | feel sure cannot be improved by oilstoning. 
The angle of swivel on the fixture is the angle in a 
plane, making 15 deg. with the plane of the 55 deg. 
angle-—see Fig. 7. 

In Fig. 7 angle B D A in triangle BD A 55 deg. 
Triangle BE A lies ina plane making 15 deg. with the 
plane of the 55 deg. angle. 

Assume © 1D 1, then in triangle AC D:AC 

274 deg. 

In triangle DE:CE: 
In triangle C KE A: angle C EA 
angle. 


Is 


tan 


cos 15 deg. 
half the required 
RK AC 
tan angle C EA = ae 
CE 
271 de 
The required angle is therefore 2 = rat deg. 
cos 15 deg. 
56 deg. 38 min. 35 sec. 

The angle of movement of the radius fixture, i.e., the 
angle of movement of peg B, between the two pegs A, 
is the supplement of 56 deg. 38 min. 35 sec.—see Fig. 8. 

The angle a the pegs A make with the centre line 

re « tm 2K ear 
90 deg. 56 deg. 38 min. 35 sec. 


» 


+ Bs 

8 is dependent on the diameters of the pegs and 
the radius R. 
$(D-4 

R 

Angle a — 61 deg. 40 min, 42 sec. 4 

For the fixture I designed the values for the pegs and 
the radius were chosen as follows :—-D .500in., 
d .375in., KR 2.4375in., therefore sine 2 
OO + 396 core .17948, p = 
2 2.4375 2.4375 
24 sec., and a 61 deg. 40 min. 42 see. 
20 min. 24 sec. — practically 72 deg. 

From Fig. | we see that by producing the radius 
the overall length of the tool shortens by a distance 
B -16008 PP. As it is very difticult to measure a 
tool over a sharp point, | made the gauge shown in 
Fig. 9. A micrometer reading can be taken from the 
back of the tool to the top of the small plate, which 
provides at the same time an accurate reading from 
the back of the tool to the point by subtracting a 
constant. 

Fig. LO shows the same gauge. The master tool 
being 55 deg. in the cutting edge, and the rake being 
15 deg., the angle in section C A is 56 deg. 38 min. 35 
sec., as calculated before. By using a ball of known 
dimensions, we can measure the distance K H. The 
distance G H can be calculated. The distance K G 
can therefore be found by subtraction. 

The dimension from the back of the tool to the 
sharp point is the difference of the distance from the 
back of the tool to the top of the small plate and the 
distance K G. The distance from the sharp point to 
the top of the radius of the tool being .16008 P, we 
know that the distance O from the back of the tool to 
the top of the radius is O = L — (KG ~+ .16008 P). 
K G = K H — GH, where K H is measured, and G H 


is calculated as follows :— 


d) 


sine 8 


B. 


10 deg. 20 min. 


10 deg. 








DI Ail he rt ais eset 
2 x sine 28 deg. 19 min. 17} sec. 
Poy! Oe AC a 
cos 15 deg. 
AD= - : : 
2 cos 15 deg. x sine 28 deg. 19 min. 17} see. 
Ge Ce ee. 
HG=HF+AD+EG. 
HG= d 


2 *. 2 cos 15 deg. x sine 28 deg. 19 min. 17} sec. 
pe ae 


2 





+ tan 15°) 


d } 
tr 
3 ( cos 15° x sin’ 28° 19" 173” 


The gauge I made was checked with two balls, one 
*in. diameter and the other jin. 

‘The measurement K H over the in. ball was .6258. 

The measurement K H over the jin. ball was .7335. 

The calculated distance H G for the *%in. ball was 
3205. 

The calculated distance H G for the jin. ball was 
.4312. 

If the gauge is correct the distance IK G must be the 
same in both cases. K G = K H — GH . 3023. 
That distance is a constant, and can therefore be 
etched on the gauge. 

Example J.—The distance L for a fourteen-thread 
master tool measures 2.250. 


O =L — (KG +- .16008 P) = 2.250 ~ (.3023 
+ .01143) = 1.9363. 


Example 1J.--The distance L for a twenty-four- 
thread master tool measures 2.2830. 


O=L — (KG -|- .16008 P) = 2.2830 — (.3023 
- 006669) 1.9740. 


The manufacture of the top plate of the gauge 
presents no difficulties if it is done in the following 
manner: —Mill a piece to dimensions for length and 
width, but leave it about jin. thicker, as the carbon 
has to be milled off on both sides for drilling purposes. 
Then mill the angle with an angle cutter. After 
carbonising, mill jin. off each side, and clean up angle 
with cutter. Then harden, and clean up the angle 
with an oilstone. In the cleaning up the only care to 
be taken is that the sides must be flat, for the angle 
corrects itself on the fixture shown in Fig. 10a. 

In that fixture the plate is clamped to a carefully 
ground master tool, and the top face is ground on a 
surface grinder. It is, of course, vital that the 
bottom plate of the fixture be ground parallel. After 
grinding the first side in correct relation to the angle, 
the other side can be ground parallel on the magnetic 
chuck. The edge of the plate opposite the angle 
must be square to the angle and to the sides. For 
that purpose it is ground on a fixture shown in Fig. 
10B. The fixture consists of a square block, of which the 
sides B and C are flat and square. The master tool 
is set up parallel to face B, and clamped against the 
face. By grinding the edge of the plate, it will be 
square in relation to the angle and the sides. The 
finishing will present no further difficulties. 








IRON AND STEEL INSTITUTE. 
No. I. 

THE autumn meeting of the Lron and Steel Institute 
was held at the Institution of Civil Engineers on 
September 20th and 21st, under the presidency of 
Sir William Beardmore. 

The president announced that Mr. Charles Prosper 
Eugene Schneider had been nominated as the next 
President of the Institute, and had accepted the 
appointment. 


THE BRIQUETTING OF IRON ORE. 


The tirst paper on the agenda was that by Messrs. 


-Guy Barrett and T. B. Rogerson, ** Present Knowledge 


and Practice in Regard to the Briquetting of Tron 
Ores.” 

Mr. Cosmo Johns said the paper was an extremely 
useful contribution, as very little was known of the 
stability relations of oxide of iron. The question of 
the structure and composition of very fine ores was 
an important one, and it was generally realised that 
some of the ores being used to-day were difficult to 
agglomerate. If the report could be extended to 
include a review of the physical and chemical 
characteristics of iron ores in the form of powder, it 
would be of great service to the industry. 

Mr. W. H. Hewlett hoped that something would be 
done in the direction of experimenting on small ores. 
Some of these ores contained a percentage of larger 
particles, and the question arose as to the means of 
separating the small portions from the large. In his 
own works it had been found that simple pressure was 
not sufficient for briquetting the finer portions, and 
it would be necessary to adopt calcining, which it 
was proposed to do by utilising the waste heat oi the 
blast-furnace. Speaking as chairman of the Committee 
appointed by the Council to deal with this question, 
he would like to express his indebtedness to the 
authors for the information contained in the paper. 
His Committee had made no report, but had applied 
its energies to inducing members to present papers on 
the subject for discussion by the Institute. 

Mr. C. H. Ridsdale reminded the meeting of the 
importance attaching to the question of small ores 
and small iron yielding materials. One of the 
greatest bugbears of the blast-furnace manager was 
small, crumbly material, and even when such material 
was briquetted or nodulised, the troubles were not at 
an end. Tho point he desired to emphasise was the 
behaviour of the material in the blast-furnace. 
Whatever the material, if it became reduced by solid 
carbon anywhere near the hearth, only 30 per cent. of 
the effective heat of the fuel was utilised in the furnace. 
It was necessary to reduce the ore in the upper part of 
the furnace by carbonic oxide gas if efficiency was to 
bo secured. Some years ago he had tested the use of 
magnotic oxide ores in the blast-furnace. The burden 





was increased to the point that 12 cwt. of every ton 





of pig came from the magnetic oxide ores, but it was 
found that the useful limit was reached at about 
5ewt. The use of flue dust might look very alluring, 
but apart from other considerations the amount of 
flue dust yielded was rarely sufficient in itself to 
justify putting up a plant. 

Mr. Greville Jones said his firm was interested 
in briquetting, and the sintering process was that 
which would probably be adopted. He understood 
that in German practice a certain amount of sintered 
ore was put in the furnace without affecting the 
consumption of coke. He questioned if the use of 
flue dust would be a wise practice in by-product oven 
work. It would probably affect the brickwork of the 
oven, and dust might slso obtain access to the 
hydraulic main. 

Professor Henry Louis, while criticising points of 
detail; found himself in general agreement with the 
conclusions of the authors. He had not yet come 
across a briquette made by pressure only that had 
any merit. He concurred in the statement that 
briquettes made without pressure even with subsequent 
heating were to be preferred to those made with 
pressure and afterwards heated. He was not, however, 
prepared to accept the authors’ condemnation of the 
nodulising process, as he had experience of nodules, 
unglazed, porous, compact, and making no dust, 
which he regarded as ideal material for the blast- 
furnace. It was difficult to secure such results, but 
it was certainly a problem which might be solved, 
and the nodulising process ought not to be discarded 
without the most careful investigation. 

Mr. 'T. B. Rogerson, speaking from twenty-five 
years’ experience of hand-made briquettes, found 
them more reliable than any other kind, and experience 
showed that they stood up to the work in the blast- 
furnace very well. It was true that the cost was a 
little high, but that was the only disadvantage, and 
the material ought to be able to stand the extra 
charge. He agreed that with the nodulising process 
it was difficult to control the temperature satisfactorily ; 
but if the temperature was maintained at the correct 
point a material was obtained which was good enough 
for any blast-furnace and quite easily smelted. 

Mr. Bumby laid stress on the need in successful 
briquetting to make a close study of the material and 
its chemical composition. A process suitable for one 
class of ore would spell failure with another. He 
dasired to enter a protest against the multiplication 
of so-called processes by German firms, which were 
only simple applications cf well-known facts. With 
regard to the temperature problem, a low red heat 
was the critical point, and a briquette heated to that 
temperature under a pressure equal to that which 
had to be withstood in the reducing part of the 
furnace would stand up to any work required. The 
reduction of sulphur was somewhat important wheu 
dealing with pyrites residues. Sulphur reduction 
only went on at ordinary low temperatures, and some 
forms of sulphur could never be removed. He agreed 
that it was possible to get specimens of nodulised ores 
which were quite right for the blast-furnace. 

Mr. Guy Barrett, who intimated his intention to 
reply more fully in writing, dealt briefly with one or 
two points. Referring to Professor Louis's statement 
on the subject of nodules, his experience was that 
95 per cent. of those bought on the market were bad, 
but these were to be preferred to the Grodndal 
briquettes, which were very friable. It was better 
to have a refractory material in the furnace than one 
which crushed. 

IMPACT TESTING, 

The Secretary (Mr. G. C. Lloyd) presented a paper 
by Messrs. G. Charpy and A. Cornu-Thenard, on 
‘** New Impact Testing Experiments,” a long abstract 
of which appeared in our last issue. 

Dr. W. Rosenhain welcomed the paper as a con- 
tribution to our knowledge of the subject which put 
impact testing on notched bars on a different level 
from that which it had occupied hitherto. Although 
he had always regarded the test as one of great value, 
he had at the same time felt that there was consider- 
able inaccuracy in the results, which made it necessary 
to average the data from a very. large number of 
test pieces. He did not, however, think there was 
any cause for alarm, and it was proved in the paper 
that the test itself was not responsible for the vari- 
ability of the results which were obtained when 
samples of ordinary steel were submitted to the test, 
but that the variability resided in the steel itself. 
It was obvious, however, that when a really important 
variation in the impact figure was obtained it indicated 
something which it was necessary to think about. 
Taking a large number of failures of steel, he had yet 
to find an example where a specimen which had failed 
badly in practice had given a good impact figure. 

Dr. J. O. Arnold thought the data in the paper 
would be of the greatest possible use, but if the tests 
were to be of real value to the metallurgist and the 
engineer they must be correlated to results likely to 
occur in practice. The final paragraph of the paper 
suggested that the authors were not at present able 
to state what was the practical purport of the tests 
made. The point was very important at the present 
time, as some arbitrary tests were being imposed by : 
various Government Departments, and the question 
was whether the prescribed tests were of value as 
indicating the probable behaviour of the . material 
in practice. 

Mr. E. A. Alleut, speaking from the point of view of 
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a designer and manufacturer of testing machines, 
could not agree with the authors that a relative 
average divergence of 5 per cent. would be satis- 
factory to users of these machines. One of the points 
he found ordinary users, as distinguished from 
scientific men, least appreciated was the need of very 
careful preparation of the specimen. He noted thet 
the authors were inclined to accept the Brinell 
numbers as a test of the homogeneity of the 
material. It would be preferable to make a few 
scleroscope tests on the portion of the test piece 
immediately surrounding the notch before and after 
fracture. Such a test might supply some interesting 
data which would throw further light on the nature 
of the impact test. Users of material sometimes 
asked if this test revealed anything which was not 
shown by ordinary tensile testing. That point was 
answered in the paper where artificial variations 
were brought out which were not revealed by the 
Brinell test, and would probably not be shown by 
any tensile test. There was also ample evidence from 
practice as to the value of impact tests. 

Mr. H. H. Ashdown said that a point brought 
out in works practice was the great influence 
which mechanical operations on the plastic metal 
under varying conditions had on the impact test. 
There were certain high-class forgings which failed 
under impact testing, but which were shown by other 
tests to possess good mechanical properties. Investi- 
gation had suggested that the failure under impact was 
often the outcome of either excessive heating or 
prolonged soaking at high temperatures. Dr. Rosen- 
hain had shown the risk attending the annealing of 
the steel forgings at temperatures near the change 
point range, and the effect as shown by the impact 
test was equally bad if the steels were quenched at 
these temperatures after tempering, or if forgings were 
kept for long periods at low tempering heats. 

Mr. E. H. Saniter thought the investigation had 
been very fairly conducted and a considerable advance 
made. The authors had taken great care to prepare 
test pieces which would give concordant results, but 
it would be impossible to impose such conditions on 
commercial testing, and from that point of view the 
paper was unfair to industry. 

Dr. W. H. Hatfield expressed the opinion that the 
Charpy, the Izod, and other forms of impact testing 
machines might be accepted as giving reliable results, 
assuming that the piece of steel tested was perfectly 
homogeneous, properly machined, and the notch put 
in with great care. Evidence was given in the paper 
that the energy of the blow did not affect the energy 
absorbed by the test piece. Owing to the variation 
in the energy of the blow when using different 
machines, the point was an important one to be 
established. He looked upon the impact test as a 
combination of the shock and bending tests. 

Dr. J. S. Primrose also emphasised the proof 
given of the coincidence of results obtained with 
different types of machines. The impact machine 
was valuable inasmuch as it would reveal defects 
in steel which had passed the British Standards 
Specification but had failed in works practice. The 
Guillery machine, which would carry out industrial 
tests very quickly, was being relied upon to a great 
extent in France for testing in aircraft work, and was 
also being used in East Anglia. 

Dr. F. Rogers dealt with the question of obtaining 
consistent results. He regarded the properties 
revealed by the test as very definite things. He 
noted the variation in the sulphur content of the 
test pieces between 0.010 and 0.014, and in the light 
of these figures no chemist would accept the material 
as being homogeneous. Probably the size of ingot 
had some influence, and it would have been preferable 
to have used a small and easily reproducible ingot. 


GREY CAST IRON. 


A paper was presented by Mr. J. E. Hurst on 
Treatment of Grey Cast Iron.” 

Dr. H. C. H. Carpenter welcomed the announcement 
that the author would produce another paper, as 
that now presented dealt all too briefly with a very 
important subject. It was stated that the greatest 
enemy to cast iron as a material for the construction 
of Diesel engine pistons was phosphorus, and much 
experience indicated how the reduction of the 
phosphorus content to low limits had removed many 
difficulties in connection with cracking. It would be 
of interest to have a definite statement of the per- 
centage of phosphorus which fulfilled the necessary 
low limit condition. In connection with the belief 
expressed that the piston head might reach a tempera- 
ture of 900 deg. to 950 deg. Cent., he would point out 
that the melting point of the phosphide eutectic was 
953 deg. Cent., which suggested that the main cause 
of cracking of a Diesel engine piston might be the 
actual melting of the material. Another explanation 
of fracture was. to be sought in the change in the 
condition of the carbon following. volume changes 
in the material, which set up stresses. That risk was 
always present when grey cast iron was used. 

Mr. E. Adamson, referring to the possible re- 
absorption of carbon under certain conditions of the 
iron at increasing temperatures, considered this might 
be only‘an apparent effect due to the quantity taken 
up in‘solid solution. This. was dependent on the 
quenchmg temperature. The field of work covered 
in the paper had been almost blank for a long period. 

Mr. H. G.. Young called attention to the want of 


* Heat 





homogeneous material in the piston investigated by 
the author. The iron of whichan analysis was given 
in the paper was not a very practical material. The 
statement of the author that the variation in the 
phosphorus content did not appear to have any 
influence could hardly be regarded as proved, and 
certainly both the phosphorus and silicon content 
given in the paper were high for Diesel work. He 
had experience of Diesel iron in all countries, but he 
had never seen any compositions like those given in 
Mr. Hurst’s tables. He did not think the analytical 
results given in the paper could be accepted as 
absolutely reliable. 

This concluded the proceedings at the morning 
session of the first day. 

At the afternoon meeting the reports of the 
Metallurgical and Mechanical Section of the Committee 
appointed by the Institute, dealing with “ Steel and 
its Mechanical Treatment and Ferro Alloys,” were 
brought up for discussion. 

The report of the Metallurgical Section was briefly 
presented by Mr. Saniter. 


PRELIMINARY REPORT OF THE METALLURGICAL 
SECTION OF THE COMMITTEE.—(A bstracted). 


CoMPARISON OF OPEN-HEARTH PRACTICE AT HOME AND ABROAD. 

The Committee having decided that an investigation of the 
causes of the much smaller output of steel obtained from British 
furnaces, as compared with foreign practice, would be of value, 
issued a list of questions with the hope of elucidating the matter. 
Seventeen sets of answers were received, and may be summarised 
as follows :—The larger outputs per furnace in foreign countries 
is believed to be due to the following causes :— 

(a) In foreign practice the proportion of scrap used, up to 
80 per cent., helps output very materially in cold charged basic 
open-he arth practice, if used in conjunction with suitable pig 
iron, which is generally low in phosphorus and silicon. 

(6) When one compares the basic open-hearth process with the 
same process in Germany our output is less than half theirs. 
The process employed is therefore not a deciding factor. 

(c) When furnaces of the same size are compared our out put is 
greatly inferior, as compared with abroad. At the same time, 
im comparing two so-called 50-ton furnaces it will generally be 
found that the foreign furnace is the larger. 

(d) The question of special design is illusive, 
believe very important. 

(e) There is a general consensus of opinion that there is a great 
superiority in foreign lay-outs. 

(f) There is a general opinion that the gas producers are a 
source of loss of output in this country, and that more care is 
devoted to them abroad. 

(g) There is a general agreement that our labour estates 
as compared with the Continent, are detrimental to output. It 
is not, however, suggested that this is due to inferiority of the 
men individually. 

The following are the points on which stress is laid :- 

. In this country there is a shorter working week. This is 
doubly hurtful to the output in that the furnaces are cooled down 
more at the week-end, and consequently take longer to recover 
their full heat. 

2. The objection of the men as a body to promotion by merit. 

3. The lack of close attention and obedience which should be 
given by such highly paid men. 

4. This might be improved if careless workmen understood 
that they would immediately lose their jobs ; but this is rendered 
almost impossible by the men as a body, except in cases of very 
gross carelessness. 

5. It is well known that the men can turn out more steel when 
they put forward their best efforts. 

6. There is no doubt that the high wages paid should command 
the best men, and that these men should do their utmost to 
secure the maximum output; but we fear that, owing to the 
attitude of the men in protecting carelessness, these extremely 
high wages have an effect in the opposite direction and reduce 
output, as the careless man can make as much as he wants 
without effort. 

The following is a comparison of melters’ earnings in several 
countries before the war. 


and yet we 


EARNINGS PER SuHirt (PRE-War Ficures). 


English. American. German. 
Ist hand 36/11* 17/4 9/6 
Riles bso 11/3 fi 
3rd ,, 18/5 9/9 5/6 
Total 80/1 38/4 22 
The weight of steel made 
per shift is approxi- 
mately in the ratio of 1 1.5 2.0 


(h) It is not considered that the melting shop management, 
except so far as it is impeded by lack of the best facilities and 
good discipline, is materially worse than abroad. 

(i) It is generally agreed that the stricter specifications 
required from the poorer raw materials have an impeding effect 
on output. 

The following have been put forward as additional contribut- 
ing causes of larger outputs abroad :— 

Improvement in refractories ; use of larger tap-holes to reduce 
time in tapping ; less time occupied in setting and cooling the 
furnaces for fettling ; quicker charging. 

In current British practice the factors which chiefly affect the 
output are :— 

First importance : Labour conditions, raw material, 
design, general lay-out. 

Second importance : Producer practice and grade or quality. 

The report concludes thus :— 

We look upon the question of labour as a most important one. 
The wages are so high that it is useless to expect men to make 
extra exertion to gain more. It seems therefore that in order 
to increase the output it is necessary to reduce the effort required 
from the workman by every possible means, and this can only be 
done by a well laid out and well organised plant. Output might 
also be improved by getting better educated sample-passers and 
foremen, and by encouraging more highly educated men to go 
in for melting. When one considers the very handsome remu- 
neration this should not be difficult. 


Mr. Alleyne Reynolds referred to the difficulty of 
making comparisons of conditions in different 
countries." He instanced the cases of two large 
manufacturers. One was a well-known English firm 
which had to make extensions on land costing Is. 
per square yard, while the Austrian firm not only 
obtained additional land at a very low rate, but was 
able to use the streets of the town for a railway to 
link up the blast-furnaces with the steel melting piant. 

Mr. Cosmo Johns expressed his intense disappoint- 
ment with the report. If this was the best that 


Cet The figure of 36/11 is given * ~n average, but it: -_~ be stated 
that in many cases the shift earni: =~ ran as high as 45/ 
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could be achieved by the Iron and Steel Institute 
the industry was in a parlous state. Than this report 
he had never seen anything so premature, or so useless. 
The Committee had issued to the trade a good list 
of questions, but many in a position to express an 
opinion did not receive the list. He for one had not. 
The President said that Mr. Cosmo John’s firm 
was asked to reply to the questions, but had not done 
s0. 
Mr. 
received the list. 


Cosmo Johns said he had not personally 
All the information as to foreign 
practice could have been obtained from foreign 
literature and tabulated. The statement as to pro- 
ducer practice was based on a misapprehension 
which could be corrected by a reference to the 
Journal of the Institute. He objected to the 
introduction of the wages question at a moment when 
labour conditions formed so highly controversial a 
subject. Nor was any authority given for the wages 
figures quoted, although members were invited to believe 
that in open-hearth practice the labour on the furnace 
cost nearly seven times as much in Great Britain 
as in Germany. His own view was that the report 
submitted should be regarded as confidential and 
referred back for further consideration. When all 
the facts were known it would be found that British 
open-hearth practice was not in the desperate con- 
dition suggested by the report. 

Mr. T. B. Rogerson bekieved that our open-hearth 
practice in up-to-date works was quite as good 
mechanically as open-hearth practice in America. 
The difference in the cost of the American process 
was that whereas we worked a short week, steel works 
in the United States had adopted the long week. 
At a new furnace at Harrisburg, belonging to the 
Central Iron and Steel Company, at which four 
furnaces of 50 to 60 tons capacity were installed, only 
two leading men and four other men were employed, 
and the furnaces ran seven days a week. At the same 
time he could not accept the figure given by the 
Committee that the output obtained under American 
conditions was 50 per cent. higher than in British 
works. 

Mr. W. Simons, speaking as a member of the 
Committee, said it was thought that the presentation 
of a report at this time would promote discussion 
and elicit assistance from other members of the 
Institute. Mr. Cosmo Johns had been critical but 
not helpful. The views given in the report were thore 
of men who had made a very careful study of German 
practice. There was no doubt that German steel 
works were obtaining larger output than British 
works. The methods adopted enabled three or four 
charges to be made in 24 hours, and the Committee 
had information of a 35-ton furnace from which were 
produced 1000 tons a week. This comparison was 
not quite a fair one, however, as one 35-ton German 
furnace was equal to a 60-ton British furnace, and 
had about the same capital cost. Although the long 
week practised abroad handicapped the British 
manufacturer he was not in favour of introducing it 
in this country. At the same time there was too 
great a tendency among our manufacturers to accept 
the design of a good furnace as proved,and not to 
attempt modifications which might improve output. 
It was also the fact that in Great Britain insufficient 
attention was given to securing the proper quality of 
pig iron, whereas in Germany the quality of pig 
was scientifically controlled. In our principal steel- 
making district, North-Eastern England, it was 
difficult to make an ideal pig iron with the local 
materials available, and many open-hearth plants 
bought their pig in the market and had therefore no 
control over quality. Yet making allowance for all 
these factors the greatest reason for the inferior output 
of British works in comparison to cost was the labour 
problem. 

Mr. Greville Jones reminded the meeting that the 
output of a furnace depended on many factors. 
The pig iron in America was very low in silicon and 
that would assist to increase output, while in Germany 
many works manufactured pig iron of different 
qualities, and the open-hearth process in Germany 
was merely an auxiliary to the Bessemer process. 
The question of the long week was an important one 
as affecting output, and if British works followed the 
same practice an equal output could, he believed, 
be attained. He agreed that the 60-ton English 
furnace was only comparable to a German furnace of a 
lower rated output, but with a very shallow hearth. 
On the question of quality, he believed that a majority 
of the works in this country were making better 
steel than was produced either in Germany or the 
United States. He did not agree with the belief 
entertained in some quarters that the refractories 
used in Germany were better than those available 
in Great Britain. 

Mr. D. Sillars asked that the detailed replies on 
which the report was based should be’ published. 
On the general question he did not think it could 
be disputed that the German steel maker had superior 
raw materials, and had the advantage of using a pig 
iron which went direct into the blast-furnace without 
mixing. Then there was the question of fuel; in 
this country we employed the same kind of fuel for 
all purposes, because it was available locally, instead of 
taking steps to obtain the right fuel for the work. 
It ought not to be impossible so to organise the trans- 
port of fuel supplies from one district to another as to 
remove this disadvantage. The ‘suggestion that it 
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might be possible to induce men of better education to 
go into the melting branch of the industry was sound 
1a principle, but it was not a question of wages but 
of conditions of work. He doubted whether men of 
the type suggested could be persuaded, even for very 
high wages, to work the shifts at a blast-furnace. 

Mr. Walter Dixon said that if the report was 
incomplete that was due to the failure of members 
of the Institute to co-operate with the Committee. 
There was now proceeding in connection with the 
iron industry an investigation in connection with 
output, and it had been decided to bring the workmen 
element into the inquiry. If this Steel Committee 
of their Institute was satisfied that our output of 
steel could be improved, he suggested that the co- 
operation of the labour element should be obtained 
to investigate the subject. The attitude of many firms 
raised doubts, however, if the industry really desired 
un inquiry to be conducted. 

Mr. A. J. Capron presented the report brought up 
by the Mechanical Section of the Committee, to 
which he said it was proposed to add the following : 
“It is, moreover, absolutely necessary that labour 
should be free from artificial restrictions of output 


so that full advantage from the most modern 
machinery could be ensured.” 
PRELIMINARY REPORT OF THE MECHANICAL 


SECTION OF THE COMMITTEE.—(Abstracted). 
COMPARISON OF ROLLING Mitt Practice ar HOME AND ABROAD. 

The Committee issued a list of questions in order to obtain 
the views of manufacturers as to the causes of the smaller output 
of steel in British steel works, as compared with foreign practice. 
We give the main points from the replies : 

In this country a rolling mill has to turn out a large variety of 
sections instead of, as in the United States and German works, 
where they employ three, and sometimes four, mills for what is 
doue here in one mill. One of the causes why mills here are 
mailer in productivity than on the Continent and in America, is 
the fact that rolling to gauge and finish is not so closely observed 
there as here. 

Specialisation of products in special mills reduces cost, but is 
only feasible and practicable if there is some sort of understand- 
ing amongst the firms by which orders are apportioned and 
divided, thus allowing works to keep their mills employed on a 
specialised product. 

In the design and construction of rolling mills on broad lines, 
as far as regards detail, British practice is quite equal, and in 
many cases superior, to any continental practice. Indeed, there 
is practically no difference between modern British and foreign 
mills, either in design or method of operation. 

Foreign mills enjoy advantages in ‘the limited range of 
sections rolled in any particular mill, and specialisation ensuring 
the proper division of work for different mills.”” As their rails 
and railway rolling stock are standardised, they can secure large 
contracts for one or two sizes of rails in general use. The mills 
are generally specialised for their production, and they do not 
attempt to roll a large variety of sections in the same mill as is 
the case in British works. 

The Committee think that, comparing our best modern mills 
with foreign mills, we are not behind them in any respect as 
regards design and construction ; and, if the conditions in this 
country were such as would justify steel works owners in modern- 
ising their plants and bringing them up to date, there would be 
no disability in respect of the efficiency of British machinery, 
which, if operated under the more favourable conditions brought 
about by ** Specialisation,”’ would be quite able to compete with 
the best of foreign plants, provided that the labour conditions 
in this country were equally favourable. There is no doubt at all 
that the conditions existing in America and in Germany, where 
the steel industry has been fostered by every means, present 
opportunities for engineers in those countries which have been 
denied us here, the British engineer never having the same 
chance of producing higher productive plants. 

It is evident from the replies received that other conditions in 
the design and lay-out of foreign mills which generally affect the 
output are: First, better equipment for handling the material ; 
secondly, increased speed of rolling, and provision for this in 
ample power and strength and larger wearing surfaces ; thirdly. 
better lay-out and more space. 

These provisions have not in the past been called for in this 
country because there has not been the demand for such large 
outputs, but we consider that it is most important to bear in 
mind and make provision for these in order to obtain the object 
in view of increasing production in the future. 

The answer to the question, why three-high plate mills 
with continuously running fly-wheel and motor are not in more 
general use in this country, show that there is practical unanimity 
in the opinion that three-high mills have no advantages over the 
two-high reversing type,which is almost universal in this country. 
Reasons for this view are given in the report. 

It is generally admitted that longer hours worked in U.S.A. and 
on the Continent tend to reduce cost, but main causes of reduced 
cost are :—(a) Greater effort on part of men ; (4) labour-saving 
devices ; (¢) confident expenditure of capital in order to bring 
plant up to date and secure maximum output in given time, also 
to eliminate all waste ; (d) military training on the Continent 
makes the men there more obedient and methodical in their ways 
than in England ; (e) absence of restriction of output. 

The replies to a question on the use of gas engines indicate that 
the gas engine is much more economical in fue! than the steam 
engine or turbine. On the other hand, the initial cost is usually 
greater. The gas engine is not so reliable, the cost of attendance 
and upkeep is greater, and the stoppages for cleaning and repairs 
are more frequent. 

The balance of opinion is in favour of the gas engine only when 
the highest quality of engine is installed and worked with well 
cleaned gas and within its rated load capacity, and when the gas 
saved by the superior economy of the gas engine can be fully 
utilised for other purposes. In the case of blowing engines it is 
necessary to install steam sets as stand-by. 

With regard to the use of turbo machinery, the general impres- 
sion appears to be that whilst it is decidedly less expensive, both 
as regards capital cost and maintenance, the relatively high 
thermal efficiency of the gas engine more than compensates for 
this. 

General Remarks.—The opinion is expressed that, if the steel 
trade of Britain is to hold its own in open competition with the 
other steel-producing countries of the world, it will be necessary 
amongst other changes to have a Central Board to which all 
orders will go, and from whence the work will be allocated to the 
different works according to their ability to do it. This would 
save the enormous amount of capital at present locked up in 
stocks of rolls. Many works have rolls for practically all the 
British standard sections, and change the rolls as required to suit 
orders. If, on the other hand, the orders were sent from a 
Central Board, mills could be kept on the work allocated to them 
for long periods, thus reducing the amount of roll changing and 
also the cost of production. It would also enable works to roll 
only such material for which their mills and plant are best 
adapted. It is clear to the Committee that the one outstanding 


feature which has been revealed by their work, so far as it has 
gone, has been the eliciting of the almost unanimous opinion that, 





if the steel industry of this country is going to maintain its 
position, it must be by some great broadening of our commercial 
organisations that would lead to economies far and away out- 
weighing any other element in the situation, and long ago 
realised and adopted by our foreign competitors. 


Mr. H. J. Skelton said he had for some years past. 
as the result of his close association with the industry, 
and his knowledge of conditions in various countries, 
reached the conclusion that British engineers had 
nothing of which they need be ashamed if they could 
only bring all the talent they possessed together, and 
use the undoubtedability which existed, for the benefit 
of the British steel trade as a whole. It was gratifying 
to see that the Institute was taking action to remedy 
the present condition of affairs. The statement made 
in the report reflected conditions with which he was 
familiar, and unless the situation was faced he was 
bound to say, with all gravity, that for at least one 
half of the British steel trade there could be no 
economic future. It was a case for combined action 
and co-operation in production. He was quite 
convinced that unless the British steel trade made a 
radical departure from existing methods, there could 
be no economic future for it in the neutral markets 
of the world. 

Mr. J. Phillip Bedson expressed the opinion that 
if the suggestion of a Central Board for allocating 
orders to suitable mills was adopted, an opportunity 
would be offered to put down a mill to flood the 
market with rounds, squares, and flats on the con- 
tinuous system, while the larger sections which were 
rolled in the United States could be produced for 
pence as compared with the present price of shillings. 
The trade required to be subdivided and the con- 
tinuous system generally adopted. He believed 
he was the only maker in the country at present 
working a continuous mill. $ 

Mr. Greville Jones said that if German, American, 
and British practice was to be compared, the com- 
parison must be a fair one. National and local 
sonditions must be taken into account. If the heavy 
sections were ordered abroad, and English mills 
concentrated on the rolling of light sections, allowance 
must be made for that fact in comparing output. 
Then there was the question of the electric drive 
and three-high mills, and he certainly would not run 
the three-high mill in his works electrically unless 
he could obtain power for .15d. per unit. Speaking 
with regard to the employment of gas engines for 
generating power and blowing, he said it was necessary 
to consider that question very carefully, as a gas 
engine for generating power for the rolling mill could 
not be relied upon to take the peak loads. It seemed 
to him that there was still a good deal to be said for 
steam. He agreed that the speed of mills in Germany 
and America was much higher than in British practice. 

Mr. H. B. Toy commented on the different national 
conditions which made the task of instituting a true 
comparison difficult. It was, however, quite possible 
to purchase in England up-to-date rolling mills, 
but the conditions of trade did not make it possible 
at the present time to lay down mills to work only on 
one section. His firm had, however, supplied some 
special rolls for the production of flat-bottom rails, 
and by the use of rolls in which a. certain amount 
of chromium was used it had been found possible 
to roll 2000 ton of rails without removing the rails 
from the mill for dressing. 








LITERATURE. 

Practical Marine Engineering for Marine Engineers 
and Students, with Aids for Applicants for Marine 
Engineers’ Licences. Fourth edition. Revised and 
enlarged by Captain C. W. Dyson, U.S.N. New 
York: ‘* Marine Engineering.” 1917. Price 
6 dols. 

Tue first edition of this book appeared in 1901. Its 

author was Mr. W. F. Durand, Professor of Naval 

Architecture and Marine Engineering at Cornell 

University. It was written with a purposely restricted 

outlook. Although a professor, Mr. Durand closed 

his eyes to many of the subjects which interest the 

‘*‘ schools,” and fixed his attention resolutely on the 

requirements of the sea-going engineer. Hence his 

work was very largely descriptive of the marine 
engineering practice of the day ; theoretical questions 
were almost entirely avoided, and mathematics were 
rendered in their simplest form. Even the relative 
merits of certain classes of machinery were but barely 
discussed, though their suitability for different 
services was indicated. The volume was intended to 
be the sort of handbook that the engineer might take 
to sea with him, and which he could use when pre- 
paring for examinations. Within these limitations, 

Professor Durand turned out a very useful book, 

which, as successive editions have appeared, may be 

regarded as having acquired a position in the American 
marine service. 

In the third edition Practical Marine Engineering 
was divided into three distinct and separate parts, 
written at different times, but in the present case they 
have all been collected again to form a-single book of 
fifteen chapters. Captain C. W. Dyson, U.S.N., is the 
author, or, possibly, we should say more correctly, the 
editor. The preparation of a volume of the kind gave 
little scope for the exercise of his exceptional talents, 
and there is little indication in it of his personality. 





When he writes freely on marine engineering the 
reviewer is at once tempted to take up his pen, but 
under the conditions which were laid: down on the 
present occasion he says little or nothing that can be 
seized on for comment. That, of course, is as it 
should be in a volume that had to avoid every- 
thing of a contentious nature. We see, however, 
his hand here and there; as, for example, in 
a section headed ‘ Relative Advantages of Dif- 
ferent Types of Boilers,’ where, in a.passage in 
which the objections of commercial marine super- 
intendents to recommend the water-tube boiler are 
summed up, the conclusion is reached that “ All of 
these fears or doubts are due to the over-conservatism 
of sea-going engineers, who have had no experience 
with water-tube boilers, and are led astray in their 
judgment by fear of the, to them, unknown.” That 
sentence has not only Captain Dyson’s energy, but it 
expresses exactly the view that might be expected 
from an engineer of the American navy. 

To those who are acquainted at all with the litera- 
ture of marine engineering, the few hints we have given 
as to the nature of this book will render it unnecessary 
tosay more. They will guess that it contains a review 
of the-principal rules and formule employed in the 
design of marine engines and boilers, drawings of all 
the principal parts, outlines of engine arrangements 
in ships, descriptions of auxiliaries, hints upon 
working, and so on. Those, however, who take the 
volume up will observe that very little attention 1s 
given to turbines, and that the reciprocating engine 
still monopolises the greater portion of the pages. 
They will also note that, whilst the marine internal 
combustion engine is dealt with, the amount of atten- 
tion given to it is relatively small. These points are 
not without significance. They mean that, in spite 
of all attempts to dethrone it, the steam reciprocator 
is still far and away the most common of all types of 
marine engine. 

We can fully understand that, with so large a field 
to cover, the author was bound to omit a good many 
things, but we must admit that we were surprised to 
find no reference in the index or the pages to steering 
gear, none to the Edwards type of air pump, none to 
the Michel thrust block—though the Kingsbury bear- 
ing, which resembles, it is described—an inadequate 
description of ash-handling appliances, a description 
of only one reversing gear, and a discussion of 
governors which can barely be described as useful. 
Omissions and defects of these kinds are probably the 
result of endeavouring to do something which is very 
difficult to do, that is, to keep a book up to date with 
a rapidly advancing profession. Very great changes 
have taken place in sixteen years, and we feel sure that 
the time has arrived in America when it would be 
better to prepare an entirely new work than endeavour 
to support an old by new buttresses. 


BOOKS RECEIVED. 


The Design and Construction of Industrial Buildings. 
By Moritz Kahn. London: Technical Journals, Limited. 
1917. 

A Short Account of Explosives. By Arthur Marshall. 
London: J. and A. Churchill, 7, Great Marlborough-street. 
1917. . net. 

Proceedings of the Incorporated Municipal Electrical 
Association, 1917. London: Wyman and Sons, Limited, 
Fetter-lane, B.C. 5s. 

The Preservation of Wood. 


5s 


By A. J. Wallis-Tayler. 


London: William Rider and Son, Limited, Cathedral 
House, Paternoster-row, E.C. 4. 10s. 6d. net. 
Diesel Engine Design. By E. Mortimore Rose. 


Manchester: Emmott and Co., Limited, 65, King-street ; 
London: 20, Bedford-street, W.C. 2. 1917. 5s. net. 


The Motor, Marine and Aircraft Red Book, 1917. By 
W. C. Bersey and A. Dorey. The Technical Publishing 
Company, Limited, 1, Gough-square, Fleet-street, London, 
E.C. 4. 7s. 6d. net. 








THE STANDARD SHIPS. 


On page 272 we reproduce three views of a standard 
ship taken just before she was launched. The first of the 
standard ships to be completed was loaded and ready 
for sea on August 25th, within six months of the laying of 


her keel. It is understood that she is a vessel of 8000 tons 
deadweight. Of this class there are two types, A and B, 


the first named being single-deck and the second double- 
deck vessels. Two smaller types of ship are also being 
built, namely, Class C of 5000 tons, and Class D of 3000 
tons deadweight. The engines and all the machinery of 
the different types have also been standardised. The 
designs of the ships have been carried out on lines 
inténded to secure economy of material, quick construction, 
and rapid loading and discharging. It is understood that 
in the future the 8000-ton vessels will be built in from four 
to four and a-half months. The single-deck vessels of this 
class: are especially adapted for carrying grain, while the 
twirtdeck ships are suitable particularly for cargo. All 
are plentifully supplied with winches and have very large 
hatchways. According to a high naval authority, among 
the new defensive measures adopted against submarines 
the provision of means for generating a smoke cloud 
is yielding good results. . The majority of British merchant- 
men it seems have now been supplied with “‘ smoke boxes, 
which, when thrown overboard, generate the required 
screen. A form of smoke box was used in the battle of 
Jutland. In addition smoke funnels fired with some 
suitable fuel are also being used, and form a more or less 
permanent smoke-producing apparatus, 
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CANTEENS AT MUNITIONS WORKS. 


with what is known as ** welfare 
in factories the provision of efficient and 
methods whereby munition workers are provided with 
moans Of Obtaining cheap, well-cooked food served ou or 
adjacent to the premises in which they are employed is 
an item of great importance. Nearly 1,000,000 workers 
are now being provided with complete meals daily in the 
controlled’? and national factories alone, and the 
results obtained have firmly established the *‘* industrial 
canteen ”’ as a sound business method of increasing the 
efficiency and productivity of the worker, and, therefore, 
of the factories of the country. 
The modern industrial canteen 


IN connection work ” 


sat isfactory 


well equipped, 


iS 45 





of a large firm of machine tool makers, The ‘‘ Richmond” 
cooking apparatus in this case is grouped in # central 
position under a large hood. The arrangement of the 
apparatus adopted in the kitchen is of great importance. 
The apparatus must be so situated that both in the pre 
paration and serving of the food there shall be no waste 
of time, and no impeding of one operation by another. 
Speed wnd economy of labour, as elsewhere, are of high 
importance in industrial canteen work. It will be observed 
from Fig. 2 that the main cooking appliances are in the 
instance illustrated arranged centrally in the kitchen. 
From the roasters the meat is carried to the car ving tables, 
where it joins the vegetables from the boiler and steamers. 


| The plates are warmed in the hot closet beneath the carving 


table. The complete dinners—meat and vegetables— 
ready for serving, are then carried and stored, if ne cessary, 





Fig. 5-KITCHEN OF A CANTEEN FOR 1000 WORKERS 


organised, and efficient as the manufacturing part of the in the warming closets adjacent to the counter for a few 


factory, and is regarded as an integral part of it. Experi- 
ence shows the substantial advantages that have aecrued 
therefrom to both employers and workers. ‘The adoption 
of these improved and practical conditions has not, in 
the vast majority of cases, been introduced solely as a 


war-time measure; the canteens are mostly intended 
to be permanent, and will therefore continue to promote 
industrial efficiency after the war. Canteens naturally 


range from the simple provision of a separate room, in 
which the workers may eat their own food, provided with 
apparatus for warming it up and with supplies of boiling 
water, to elaborate schemes involving a complete dining 
room, equipped on a handsome scale throughout, with a 
Hoor (covered during meal hours) suitable for dancing, 
a stage for and dramatic performances, and a 
piano for a few minutes’ music after meals, 


concerts 








Fig. 6--HOT-WATER CIRCULATORS 


On this and page 268 we illustrate some of the industrial | 
canteens that have been fitted with cooking and heating | 


apparatus by the Richmond Gas Stove and Meter Company, 
Limited, of Warrington and London. 

In Fig. 1] opposite, we show the canteen 
northern firm of engineers that is designed to provide 
complete meals daily for about 250 hands. A 
* Richmond ” gas water 
left of the engraving. This provides a continuous supply 
of boiling water for teas. 
far corner is a gas circulator for providing a plentiful 
supply of hot water for washing up and cleaning purposes. 
The kitchen is also equipped with Richmond roasters 


and vegetable steamers, and with a serving counter over | 


which all meals are passed to the adjacent dining room. 
Fig. 2 on the same page represents the canteen kitchen 


large | 


kitchen of a | 
| elaborately equipped 


boiler is to be seen towards the | 


The apparatus installed in the | 


At the extreme right 


minutes before being handed out. 
the water boilers for 


and left of the serving counter are 
teas. 

The canteen of a well-known firm of automobile?manu- 
facturers is illustrated in Fig. 3. Here 500 to 700 hands 
are provided with complete meals daily, including break- 
The kitchen is equipped 


fast, dinner, tea, and supper. 
throughout with ‘‘ Richmond” gas apparatus. This 


Three-oven gas range with large 
vegetable or pudding 
‘Whitehall’ roaster ; 
vegetables, &c., of 


consists of the following :— 
hotplate for boiling, grilling, &e.: 
steamer ; stock-pot on stand; a 
one 


two boilers for cooking meats, 
these being provided with wire basket and overhead 


lifting gear ; three hot closets and carving tables, and one 
small water boiler. Fig. 6 herewith shows three ‘* Rich- 
mond” ironclad circulators for providing hot water at 
14 taps at various parts of this canteen and at adjacent 
lavatories. The method of serving dinner, the principal 
meal of the day, may be briefly described. On entering 
the building the workers purchase from the pay desk 
vouchers or checks—-one for meat and vegetables, and one 
(of a different colour) for sweets, if these are desired. 
The checks are handed in by the workers at the serving 
counters. No money is taken here, and the worker has 
only to indicate his or her preference for one of the different 
dishes onthe menu. About half the essential requirements 
of portions of meat’ are carved beforehand and placed 
in the hot closets. Vegetables, sweets, &c., are naturally 
all dished up and placed at hand in convenient positions. 
By these means the whole of the workers are served 
within ten minutes of entering the building. The following 
is a typical dinner menu :— 
DINNER. 


Roast Beef and two Vegetables F 9d. and 7d. 
Roast Mutton, Potatoes, and Onion Sauce 9d. and 7d. 
Stewed Mutton, two Vegetables Sd. and 6d. 
Stewed Steak, two Vegetables. . Sd. and 6d. 
Potato Pie and Pickled Cabbage Td. and 5d. 
Hot Pork - Rae's 6d. 
Hash Meat and Potatoe Miss 5d 
Roast Pork, two Vegetables and Stufting 10d. and 8d. 
Boiled Mutton, Peas, and Potatoes . Sd. and 6d. 
Boiled Beef, Carrots, and Potatoes Sd. and 6d. 
Fish, Peas, and Potatoes .. 7d. and 6d. 
Liver and Onions 6d. 
Steak Pudding and P. otatoe s 7d. and 6d. 
Steak Pie and Potatoes Td. and 6d. 
Soup and Bread 3d. 

2d 


Sweets (various). . 


The kitehen at the works of a very well-known ship- 
building firm equipped throughout with Richmond cooking 
apparatus is shown in Fig. 4 on page 268. Six hundred 
workers are here provided for daily. The details of the 
construction of the dining room have received careful 
attention. The window space is ample; the ventilation 
system keeps the air cool and sweet; the white painted 
walls and roof give an impression of lightness, cleanliness, 
and comfort. 

In Fig. 5 herewith there is given a general view of an 
‘* Richmond ”’ kitchen, at the works 
of a large firm near London. This kitchen is centrally 
placed in the dining room and the dining hall is an excellent 
example in the modern methods of welfare provision. 
At one end is a small stage for theatrical performances and 
concerts. The floor—covered during meal times—is 
specially constructed for dancing, while a grand piano is 
provided for daily use for a few minutes’ music after meals. 
A thousand workers are here provided with complete 
meals daily. An additional 500 bring their own food 
to be warmed up. 





THE COMMITTEE FOR SCIENTIFIC AND 
INDUSTRIAL RESEARCH. 

PART If. 

(Concluded from page 
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The Engineering Standards Committee applied for and 
received a grant during 1915-16 to enable them to con- 
tinue a research which had been carried on at the National 
Physical Laboratory with the object of standardising the 
methods of notched bar impact tests. Different methods 
of testing are at present practised in different works and 
laboratories. The law of comparison between the results 
of impact tests on large and small test pieces also needs to 
be determined. The work during the past year has been 
devoted to determining the best form of notch to stan- 
dardise. 


Heat TRANSMISSION 
Another reseapch carried on at the National Physical 
Laboratory was maintained directly by the Department. 
This investigation had for its object a reduction in the 
weight of petrol engines for aircraft by the more efficient 
design of the cooling surface of the cylinders, and investi- 
gation has aceordingly been made into the rate of heat 
transmission from the surfaces of hot bodies to fluids 
passing over them. The data obtained will also have 
other important industrial applications. 





Impacr TS. 


FROM HoT SURFACES. 


OTHER RESEARCHES IN PROGRESS. 

Before mentioning a number of new researches begun 
with the assistance or at the cost of the Department during 
the year 1916-17, reference must be made to four other 
researches initiated during 1915-16. They are (a) an 
investigation initiated by the Faraday Society into the 
setting and disintegration of salts, on which no report is 
yet due; (6) a series of eight researches into the better 
recovery of tin and tungsten initiated by the Institution 
of Mining and Metallurgy in co-operation with the Royal 
Cornwall Polytechnic Society ; (c) a research into the 
degumming of silk initiated by the Silk Association of 
Great Britain and carried on under Mr. Schryver at the 
Imperial College ; and (d) an important investigation being 
carried out in a number of harbours in the Empire with 
the assistance of the Institution of Civil Engineers into 
the deterioration of timber, iron, steel, and conerete struc- 
tures in sea-water. One of the researches into the better 
recovery of tin has already produced results which will, 
we are told, give a 5 per cent. improvement in the amount 
of tin recovered in Cornish mines, an economy that would 
add £30,000 a year to their receipts. The Council hope 
that a research association may be established among the 
mine owners and others interested, and so enable this 
series of investigations to be continued with fresh vigour 
on a larger scale. The series of tests into the deterioration 
of various types of structure in sea-water initiated by the 
Civil Engineers has necessarily been somewhat slow in 
getting under way owing to various causes, some of them 
eonnected with the war ; but we anticipate that good pro- 
gress will be made during the coming year. 

New RESEARCHES. 

We proceed next to deal with a number of matters in 
which a beginning has been made during the past working 
year. We refer to them because the chief part of the work 
of the Council must always consist in preparing the plans 
which precede the actual sowing or planting. For the 
fruits and the failures we must wait patiently on the labours 
of those who will earry out the work. 

Superheaters.—On the advice of our Standing Com- 
mittee on Engineering, we have initiated a research which 
has an important bearing on mechanical engineering. It 
is a series of preliminary experiments in steam plant for 
high temperatures and pressures, which is being carried 
out with the assistance of Messrs. Babcock and Wilcox, 
Limited, at the Royal Technical College, Glasgow. We 
have arranged that the investigation shall begin with care- 
ful observations of the internal and external deterioration 
of superheaters operating at high temperatures. The 
investigation is being conducted under the direction of a 
Special Sub-Committee of the Standing Committee on 
Engineering, with Sir Maurice Fitzmaurice as chairman. 

Other New Researches.—In concluding the list of new 
researches being carried on under the auspices of the 
Department, mention should also be made of a research 
initiated by the Society of Chemica] Industry into cellulose 
at the Manchester School of Technology ; a difficult re- 
search into the acoustics of the pianoforte, proposed by 





the Association of Pianoforte Manufacturers, at the 
Northern Polytechnic in Hoiloway; and a series of re- 


searches into various problems of the dyeing trade initiated 
by the Society of Dyers and Colourists under a scheme 
referred to in our report of last year.* In the two latter 
instances the proposing bodies have contributed to the 
cost of the researches. In the first case the grant was 
made for work of a preliminary nature on a chemical! pro- 
blem of fundamental character not likely to interest any 
one industry immediately. 
APPLICATIONS REFUSED. 

We think we ought to add that a considerable amount 
of our time and work has been devoted to the consideration 
involved in proposals which we have been unable for one 
reason or another to endorse. We have refused during the 


past year to recommend grants in 25 cases. 


GRANTS FOR APPARATUS. 


In two cases we have recommended grants for special 
apparatus. In the first the Council were asked by the 
Authorities of University College, Nottingham, to recom- 
mend a grant for equipment to enable Dr. Shaw to under- 
take a research into the methods of measuring screws. We 
consider it important to encourage a wider interest in the 
raising of the standard of accuracy in the engineering 
practice of the’ country, and the Committee of Council 
have made a grant accordingly. 

Another application made to the Department for a grant 
for special apparatus is interesting in more than one re- 
hits The —— is an conpleyes of a firm, who is 


~ Report of the ( ommnittes of the Privy Council for Scientitie 
Industrial Research, 1915-16, page 17. [C ‘d. 8336.]} 


and 
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working in « private laboratory, and who has been allowed 
by his employers to devote time to an independent. research 
in which he had become interested through his connection 
with the firm. The Committee of Council, on our recom- 
mendation, granted him the equipment for which he asked, 
on condition that it should be their property, and that they 
should have the right of determining the manner in which 
any results obtained from the research should be dealt 
with. After a few months’ work interesting results 
were obtained which it has been thought desirable to 
protect during the war by a secret patent. The investiga- 
tion is proc ceding, and the results already obtained have 
been communicated to the Government Departments 
interested. 


PERSONAL GRANTS TO RESEARCH WORKERS. 


The two last-mentioned grants were in effect personal 
grants to individual research workers, and from this point 
of view they belong to the group with which we are now 
about to deal. When we reported last year* we had re- 
commended maintenance grants to nearly forty indi- 
viduals under a provisional scheme which we there out- 
lined; but a number of these were unable to begin work, 
mostly because they were called to the Colours. The 
actual awards made during the session 1916-17 amounted 
to thirty-six, of which twenty-four were to students being 
trained in the methods of researeh—of whom six were 
women—ten were made to independent research workers, 
and two were made for research assistants. In making 
their selections the Council were guided by the following 
general principles :— 

(i.) No aid should be recommended for persons who are 
required for military service, or who, though unfit for 
military service, are required for munition work. (ii.) No 
aid should be recommended for the purpose of relieving 
educational institutions of any part of the salaries of the 
members of their staffs. (iii.) No aid should be recom- 
mended which would in effect strengthen the teaching 
staff of an institution. (iv.) Money should not be given 
to increase the yearly value of a research scholarship or 
studentship, though, in special circumstances, a personal 
grant may be given to a scholar or student otherwise 
unable to take up the award. (v.) Allowances for train- 
ing students in the methods of research should not be 
made to persons of alien nationality. Where a grant is 
made to a Professional Society or Trade Association or 
other body for a specific research, this would not preclude 
the body receiving the grant from selecting the investi- 
gatorsit considers most suitable for the problem. +(vi.) No 
applications for grants for materials and apparatus should 
be entertained pending a working agreement with the 
Royal Society for dealing with applications of this type. 

We are satisfied that the experiment thus begun has 
worked well. With the assistance of the Ministry of 
Munitions and the War-office a number of the research 
workers engaged on important investigations have been 
temporarily retained from military service. Of the ten 
research workers and assistants, five have been dealing 
with problems of colour chemistry, one has been working 
at research in physics, one in geology, two in botany, and 
one in electrical engineering. In one case a provisional 
patent has been taken out. 

The Committee of Council have placed a sum not ex- 
ceeding £6000 at our disposal for grants to research 
workers to be made during the session 1917-18, and we 
intend to continue our experiment of last year, extending 
it, however, in two respects. We propose, in suitable 
cases, to include grants for apparatus, materials, and 
equipment, now that we have an understanding with the 
Royal Society as to the method of dealing with these appli- 
cations. We also propose to consider applications for 
personal allowances and for assistants, apparatus, mate- 
rials, and equipment from research workers in general and 
not to confine the grants, as we did at first, to workers in 
educational institutions. 


THE ENCOURAGEMENT OF INVENTORS. 


We have given considerable thought during this year to 
the question of encouraging inventors. The problem is 
undoubtedly one of great importance, but it is also one of 
great difficulty. The cases which have come before us 
fall into two or possibly three classes. In the first class 
are patentees. In most of the cases that have come before 
us money was needed for the introduction or exploitation 
of the patented process or device, and when this was so 
we have informed the applicant that the Department 
cannot assist in the commercial exploitation of patented 
inventions. In any suitable cases, however, where funds 
were needed for working out on a full scale a process or 
device already patented, we think that we might properly 
recommend a grant for this purpose, since it would clearly 
fall within the meaning of industrial research. The second 
class of case is that of inventors who submit suggestions 
or ideas for investigations. They are advised if they wish 
to retain proprietary rights in their invention to obtain 
provisional protection before submitting details of their 
invention to the Department. But if an inventor is not 
prepared to do this, he is asked to make a full statement 
of his invention in confidence to a representative of the 
Department. His assent in writing is then obtained to 
the record of this statement, and before any steps are taken 
to conduct any research in connection with the invention, 
the Department consider whether they should not themselves 
obtain provisional protection. The suggestions made, how- 
ever, are often more or less vague, and we have indicated our 
general attitude towards cases of this kind by replying that 
although the application for assistance does not appear to 
embody a proposal for research into a problem of pure 
or applied science, we are prepared to consider the matter 
if the applicant can formulate his suggestion as a proposal 
for a definite piece of scientific or industrial research. The 
reply goes on to add that “in suitable cases the Depart- 
ment are also prepared to consider applications for assist - 
ance towards researches necessary to perfect for commer- 
cial use patented or protected inventions or processes.” 
The third class consists of the makers of vague and im- 
practicable suggestions, whom to treat seriously would be 
to waste time. 


* Rapert of the Committee of the Priv y Council for Se ientific and 
Industrial Research. 1915-16, page 15. (Cd. 8 6.] 

+ An agreement has since been made with 0 Royal Society under 
which the procedure of the Society and the Advisory Council in respect 
of grants for apparatus is regulated. 





The Board of Trade have recently called our attention 
to the question of the encouragement of inventors, and in 
particular to a suggestion that any trade combinations 
established for the erection and equipment of labora- 
tories for experimenting with and perfecting such inven- 
tions as may be useful to their constituent members and 
receiving grants from the Government for that purpose, 
should be required to observe provisions framed in the 
interest of poor inventors. We have replied to the Board 
of Trade that the encouragement of the discoverer and 
inventor is a matter with which we have great sympathy. 
It has been emphasised repeatedly in our departmental 
documents, and notably in our last report. ‘The Board 
of Trade have also been informed that the Department 
propose to make it a condition of their recognising Trade 
Associations for Research that provision should be made 
in the Articles of Association for the results of any re- 
searches undertaken, as obtained from time to time, being 
communicated in the first instance to the Committee of 
Council in order that, after consultation with the Board 
of the Association and any other co-operating bodies and 
persons, the Committee may determine in the national 
interest whether and, if so, to what extent, and under 
what conditions, the results shall be made available. 

This clause will enable the Department to secure, among 
other things, the interests of the inventor or discoverer 
who has done work for such an association. Moreover, 
the following Articles have been included among the con- 
ditions of grant to Research Associations :—‘* The Com- 
mittee of Council reserve to themselves the right to deter- 
mine, after consultation with the Board of the Association 
and with any other co-operating bodies and persons, 
whether, and, if so, to what extent and in what propor- 
tions the Committee of Councils and the Association and 
any other co-operating bodies and persons shall secure to 
themselves by patents, designs, or otherwise the ownership 
in the results of any investigations undertaken by the 
Association for the benefit of the X trade or industry 
generally, and any benefits and profits arising therefrom. 
The Association will enter into agreements with its 
employees in a form to be approved by the Committee of 
Council, reserving to the Association and the Committee of 
Council or their nominee all rights and ownership in any 
discoveries, inventions, designs, or other results arising in 
the course of research or other scientific work ; but, never- 
theless, the Association will pay to the employee making 
any such discovery such pecuniary reward as the Com- 
mittee of Council, after consultation with the Board of the 
Association, may consider adequate.” 

It is believed that these conditions will give the Depart - 
ment the necessary powers for assisting the poor inventor, 
but it is obvious that the actual working out of a prac- 
ticable plan will not be free from difticulty and will need 
careful watching. Meantime, we shall continue to deal 
with applications made direct to the Councilin the manner 
we have described. 

ASSISTANCE TO INDIVIDUAL MANUFACTURERS. 

We have also received a number of applications from 
individual firms asking for assistance in dealing with 
difficulties encountered in the course of manufacture. 
The co-operative Associations for Research, which we hope 
to see established, will no doubt prove very useful to their 
constituent firms who are in difficulties of this kind ; but 
it will take time for all the many industries of the country 
to organise themselves, and meantime we shall do our 
best to assist inquirers to obtain the best advice available. 
In cases where the difficulty put before us appears to raise 
a problem of research, we have made an arrangement with 
the Royal Society by which they assist us in selecting the 
institution or institutions or research workers best fitted 
to undertake the investigation in question. We shall then 
in suitable cases propose the problem for research, and 
if an assistant is required provide the necessary funds 
under the usual conditions. We shall inform the manu- 
facturer of the action we have taken, and when a result 
is obtained we shall invite him to repay the cost of the 
investigation, or part of the cost of the investigation, in 
return for an exclusive right to the use of the results for 
a period to be agreed on. There are obvious difficulties 
in the way of spending public funds for the benefit of indi- 
vidual firms, but we think that the Department might 
properly take such action as is here proposed. 

We have been considering other possible means of 
encouraging individual manufacturers who have shown 
in an unmistakable way that they are anxious to place 
their works on a scientific basis. In cases such as these 
we should be prepared to entertain a proposal to attach a 
young research worker to the works laboratory for an 
agreed length of time, which might be divided into three 
periods. During the first period the Department would 
pay the salary of the worker, during the second the De- 
partment would pay half, and during the third the firm 
would pay the whole. Details would have to be worked 
out. For instance, some arrangement would be neces- 
sary for dealing with workers who proved to be unsatis- 
factory and possibly even with employers who were un- 
reasonable. But we think the experiment would be well 
worth making, and we put forward the suggestion for the 
consideration of manufacturers. 

At the close of our report last year we remarked that 
“if it is supposed that modern industry can be developed 
or even maintained by a process of detailed investigations, 
a series of particular inquiries, however careful, the time, 
trouble, and expense involved will be largely wasted.’’ We 
are not likely, therefore, to suppose that the considerablo 
number of inquiries we have initiated or aided and havo 
referred to in this part of our report are any adequate 
measure of the progress made in dealing with the difficult 
situation with which British industry is faced. Whatever 
has been accomplished would be better understood by 
comparing the general attitude of manufacturers to-day 
with their attitude before the war or even eighteen months 
ago ; by noticing the rapidity with which men of science 
at long last are coming to their own ; by listening to the 
altered tone of all classes, and not least the men of busi- 
ness, towards the claims of education. May we add that if 
our labours are helping to prepare one of the roads for the 
coming advance, it will be due in the main to our convic- 
tion that roads can only be built in country that has been 
adequately surveyed. 

(Concluded.) 











THE VICTORIA WORKS OF YARROWS, LTD. 

In January, 1914, as our readers no doubt will recall, 
Messrs. Yarrow and Company, of Glasgow, extended their 
operations to Canada. Under the control of Mr. Norman 
Yarrow, the second sonof Mr. A. F. Yarrow, the business 
of the British Columbia Marine Railway Company, 
Limited, established in 1893, was taken over, and the yard 
at Esquimalt, near Victoria, Vancouver Island, was set 
going for shipbuilding and marine repairing work. From 
a short article in a recent issue of the official organ of the 
Manufacturers’ Association of British Columbia, we learn 
that great success has attended the operations of Yarrows, 
Limited, as the Canadian branch is called. 

At the present moment the yard, we gather, is occupied 
with a considerable amount of important naval work 
for the British Admiralty. Apart from this the new firm 
has already undertaken some notable shipbuilding con- 
tracts, and has executed a good quantity of repair work. 
Among the ships which it has built may be mentioned 
the Princess Beatrice, the Princess Royal, the Princess 
Maquinna, the tug Nanoose, and two large steel transfer 
barges, all for the Canadian Pacific Railway's coast service. 
For the Dominion Government it has constructed the 
hydrographic steamer Lillooet, and the quarantine 
steamer Madge. During the past year it has also built 
two stern-whéel shallow draught vessels for service in 
India. Two more are at present under construction. 
These vessels are 132ft. long with a beam of 32ft., and a 
moulded depth of 4ft. 9in. 

Among the repair work undertaken may be mentioned 
the case of a Grand Trunk Pacific Company’s steamer that 
had been ashore. This vessel was repaired in the firm’s 
dry dock. The work necessitated the renewal of practically 
the whole of the ship’s bottom for a length of 180ft., and 
required the fitting of 35 new plates. The passenger steamer 
Mariposa, belonging to the Alaska Steamship Company. 
after being wrecked and submerged had her interior 
completely rebuilt by the firm. The Canadian Pacific 
steamer Princess Mary was lengthened by 38ft. A new 
fully laden cargo vessel of 8800 tons, having been brought 
back from sea ina disabled condition, was fitted with a new 
18ft. bronze bladed propeller. The propeller was cast 
and fitted and the ship made ready for sea again w:thin 
a week without docking her or disturbing hercargo. The 
work was done by building a wooden cofferdam round the 


vessel's stern. 


The firm has made a speciality of the manufacture of 
manganese bronze propeller blades and of the conversion 
of vessels from coal to oil burning. Among the work 
of the latter description recently undertaken, we may 


several 
Grand 


mention the cases of the cable steamer Restorer, 
of the Canadian Pacific vessels, the coast fleet of the 
Trunk Steamship Company, and various local dredgers. 

Important naval repair work has been executed for the 
Imperial, the Canadian, and the Japanese Governments, 
and at the present moment extensions are being carried 
out in the different departments to enable the yard to 
participate in the new shipbuilding programme recently 
undertaken in Canada by the Imperial Munitions Board. 

The yard issitueted at Esquimalt Harbour, and adjoins 
the site of the proposed Government dry dock. It covers 
an area of eight acres, and employs on the average about 
250 hands. Its wharf exceeds 500ft. in length and can 
accommodate on both sides vessels sent in for overhaul 
or repair. It is equipped with 60-ton shear legs and a ten- 
ton floating derrick. The building slip can be used for 
ships up to 300ft. in length and 50ft. in beam. Space is 
available for a second slip. 








PIPE THREAD TAP HEADS. 


Tue Sheftield Small T od Manufac turers have adopted 
the following list of sizes for the squares of pipe thread 
taps: 














: si ee 
No. of Size of 4 Whitworth | International, ¢., pa), 
rT | prection Decimal Thread Taps | Thread Taps laenen 
Lo "Inches Inches Millimetres 

0 ry .109 4 3 to 34 

1 ds # 4 to 4) 

2 12 Ks 5 

3 hy 4 6 to 7 

4 hy fe and 3 8 w 10 

5 2, 11 to 12 

6 and % * 13 to 14 4 

7 i and ie 15 to 17 

& j and { 18 to 21 

9 Ry Zand |g 22 to 23 

10 44 24 to 26 § and 3? 

11 43 14 27 to 3u 

12 8 1} 31 to 33 Zandl 

13 a 13 34 to 36 

14 8 1 87 to 41 lj 

15 ivy 1g and 13 42 to 46 14 and 1} 

16 133 1g and 2 47 to 52 

17 1z 24 and 24 54 to 58 2 and 2} 

18 14 2g and 24 00 to 64 

19 18 22 and 23 66 to 70 

20 17 2 and 3 72 to 76 24 to 3 

NOTES. 
Intermediate diameters have same squares as sizes 


below. 

The heads of fluted hand reamers have same size squares 
as Whitworth taps and International thread taps respec- 
tively. 

The sizes of squares are stated in fractions, and in 
decimals of inches, to facilitate measurement with either 
the mechanics’ rule or the micrometer calliper. 


No. of = may be quoted when ordering tap wrenches. 








Tue Antrim County Council recently received and 
adopted a resolution of the Dublin section of the Institution 
of Civil Engineers, which requested the Board of Trade 
Electrical Committee to take steps to ascertain the various 
places in Ireland where hydro-electric power is obtainable 
and the amount of power at each place, with the data giving 
the volume of water at different times of the year. 
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RAILWAY MATTERS. 


A CENTRAL News telegram from Zurich says that after 
October 15th no passenger trains will be run on Sundays 
in Switzerland. 


THE number of allotment holders on the North-Eastern 





Railway has now reached 10,688. There are now 
approximately 300 goat-keepers among the company’s 
staff. 

THE engine and. several carriages of a fully-loaded 


passenger train, whilst running between Rushden and 
Wellingborough on the Midland Railway, left the rails 
on the 22nd inst. 


NINE young women were, on the 20th inst., sworn in 
at the Guildhall as special constables on the Great Eastern 
Railway. They were dressed in blue coat and _ skirt, 
with brass buttons, and wore caps with white covers and 
the company’s badge. 


THE American Defence Society has asked the railroads 
of the United States to run “ food instruction” trains to 
aid the movement for the conservation of food. Extra- 
ordinary results have been reported from such a movement 
by the Long Island Railroad Company. 

OPERATIONS are now actively under way by the Chicago, 
Milwaukee and St. Paul Railroad Company for the 
electrification of the line over the Cascade Mountains, and 
rapid progress is being made. The area to be converted 
is from Othello to Seattle and Tacoma, a distance of 211 
miles. 


THE Railway Executive Committee has granted to all 
“women nurses, probationers and masseuses whose whole 
time is employed at hospitals, convalescent homes, &c., 
recognised by the military authorities but not yet under 
military control,” the privilege of having a return ticket 
at a single fare. 

A PERMANENT way gang of nine women, working under 
the direction of an experienced foreman, has just been 
put to work on the main line of the Lehigh Valley Railroad. 
The women perform all the regular duties of a gang, such 
as tightening bolts, putting in new sleepers, and packing 
sleepers. Pneumatic packing tools are used on the 
Lehigh Valley. 





THE railway companies trading in Liverpool and the 
Mersey Dock and Harbour Company have given notice 
of an increase in the charges for hauling railway traftic. 
The increase is from 6d. to 9d. per ton, and has been 
rendered necessary by the greater cost of labour, material, 
&c. It is estimated that the actual cost of haulage at 
th present time is at least 8$d. per ton. 

WHEN the Clayton Aniline Company, Limited (Railways) 
Act was passed in 1916 to make a connection between that 
company’s works and the Lancashire and Yorkshire 
Railway, it was provided that ‘the railways shall be private | 
railways.” When two similar Bills were brought in this | 
year the same phrase, ‘ private railways,” was adopted, 
but objection was, on this occasion, taken by some members, 
with the result that in both Acts—the Leverstein Limited, 
and the Armstrong, Whitworth—it is provided that the 
railways shall not be used for passenger traffic, nor “for 
the conveyance of any traffic other than traffic destined | 
for or arising at the works of the company. e 





Ir is reported that the railway companies are prepared to 
transmute the present war bonus of 15s. per week paid to | 
clerks into an allowance of £40 per annum in the case of all | | 
adult members of the clerical staff in receipt of salaries | 
ranging up to £400 per annum, whilst those in receipt of | 
salaries of between £400 and £500 are to have a special | 
allowance of 10 per cent. on their salaries. No change is | 
proposed at present in the bonus paid to youths and women. 
Efforts are now being made for the allowance to be reckoned 
for superannuation, as this will make for larger retiring 
allowances, and the dependants of those in the Army who 
may unfortunately be killed will benefit by the larger 
amount standing to the member's credit in the fund. 


A VERY interesting point arises out of the railway 
accident at a military camp in North Yorkshire on the 
15th inst. The Act of 1842, on which all accident legislation 
is based, relates to railways “ for the public conveyance of 
passengers.” As the railway on which this accident 
occurred is not used for the public conveyance of passengers 
the Board of Trade has no power to hold an inquiry into 
the cause. Notwithstanding, the accident will be reported 
to the Board of Trade, as section 6 of the Act of 1871, after 
providing what accidents have to be reported, says that “‘ if 
the accident happen to a train belonging to any other com- 
pany such last-mentioned company shall send notice of 
such accident and of the loss of life or personal injury, if any, 
occasioned thereby to the Board of Trade.” As the 
carriages of the train in question belonged to the North- 
Eastern that company would have to report the accident. 


On June 16th last a goods train was standing at the 
down goods line home signal at Finchley-road station on 
the Midland Railway, when it was run into by a seeond 
goods train, and two goods guards were killed. The down 
goods home signal at Haverstock Hill should have been 
at “danger” against the second train; but whether or 
not it was is not proved. Colonel Pringle, who inquired 
into the accident on behalf of the Board of Trade, formed 
the opinion that the signal was at ‘clear,’ owing to the 
signalman having neglected or forgotten to put the signal 
o ‘“‘ danger” after the passage of the first train. As the 
Belsize tunnels come between the two stations named the 
four .lines—two passenger and two goods—are protected 
by the rotary interlocking block, but this safeguard could 
not be fully installed as there is no starting or other second 
signal at Haverstock Hill. Had the system been complete 
the signalman would have had to put the home signal 

o “danger” behind the first train, and then the starting 
signal, before he could lower the home signal again for 
the second train. The home signal, directly it was put 
to normal, would become locked, and as it could only be 
released by the signalman at Finchley-road “ accepting ”’ 
the second train on his block instrument, it follows that 
the home signal could not have been lowered for the 
second train. Colonel Pringle therefore recommends that 


it should be arranged for the home signal to be automatic- 
ally replaced by the passage of a train, or that the home 





signal must be at danger before a train can be accepted. 


NOTES AND MEMORANDA. 


Tue factor of safety for wire hauling ropes for colliery 
purposes in England is 10, but in America and Africa the 
usual value is 6. 





STAINLESS steel cutlery contains about 13 per cent. 
chromium. The use of this ingredient in the manufacture 
of steel for this purpose has been temporarily stopped. 


Asoutr £2,600,000 of the total estimated cost of 
£10,000,000 has been spent to date on the Welland Ship 
Canal. ‘The work has been suspended on account of the 
war. 

As a preventive of boiler corrosion potassium bichro- 
mate is quite effective, providing the feed water is free 
from salt. If, however, a small quantity of the latter be 
present, free hydrochloric acid is generated. 


THE petrol production in the United States has increased 
from about 400,000,000 gallons in 1907 to about 
2,000,000,000 gallons in 1916. It is estimated that 
2,500,000,000 gallons will be produced in 1917, and that 
2,000,000,000 gallons of this production will be used in 
motor vehicles alone. 


AccorpDING to Mr. Alfred W. Bennis, there has been a 
great deterioration in the calorific value of coal supplied 
since the outbreak of war. The reductions in heat value 
vary between 6.7 and 9.8 per cent.; the greatest variation 
has been found in slack coals of 11,000 and 12,000 B.Th.U’s, 
owing to the ease with which dirt can be mixed with the 
coal. 


A FORWARD step in the development of bridge erecting 
methods was recorded when on May 10th the suspended 
span of the new cantilever bridge across the Ohio River 
at Steubenville, Ohio, was swung. This single-track steel 
bridge, 1120ft. long and 110ft. deep over the main piers, 
was erected complete by two locomotive cranes operating 
on a central track placed as the erection progressed, says 
Engineering News Record. Another special feature of the 
construction which marks a departure from common 
methods is seen in the use of hydraulic jacks instead of 
wedges and screws for the final adjustment in swinging 
the suspended span for closure. 


A DIAMOND-DRILL hole in Sussex County, New Jersey, 
4920ft. deep, has recently been completed, says Engineering 
News Record. A 2in. diameter core was removed to a 
depth of 1600ft.,. beyond which tools removing a |#in. core 
were used to the completion of the hole. When the depth 
of 4900ft. was reached, the long line of rods required for 
drilling weighed 13 tons, and it took eight hours’ steady 


| work for hoisting them out, replacing them and resuming 


drilling. It is said that the hole showed no deviation from 
the perpendicular. It required twenty months to complete 
the hole, which is 1700ft. deeper than the deepest previous 
hole of which there is any record in North America. 


THE special physical and chemical properties of platinum 
render a perfect substitute a practical impossibility, but 
recent investigation has produced several alloys which 
are satisfactory for certain purposes. The only metals 
which come into consideration as useful alloys with 
platinum are iridium, palladium, gold and silver. Iridium 
and palladium are so rare and are so difficult to work that 
they are practically excluded and silver is too readily 
attacked by acids. Thus there remains only gold and 
palladium, ‘but by alloying the three metals in various 

roportions a number of useful products have been pro- 
| duced, and have been given the name of “ Rhotanium.” 


THE amethyst colour which develops in certain glasses 
when exposed to the sun’s rays for long periods is rightly 
ascribed probably to the presence of manganese, though 


| it cannot directly be due, as is sometimes asserted, to 


permanganates, which could hardly exist in glass, and 
which are, moreover, characterised by peculiar absorption 
bands, not observed in such glasses, says the Chemical 
Trade Journal. In a communication to the Washington 
Academy of Sciences, Mr. E. T. Wherry states that the 
faint reddish-violet tint of some minerals, which are 
colourless in their purest condition, seems to be due to 
neodymium, which is likewise characterised by a peculiar 
absorption spectrum; neodymium gives compounds of 
that colour, but the percentage of this rare earth in those 
minerals would be too small for ordinary analysis. 


THE extent to which viscometers of various forms are 
now used for the classification and identification of oils 
and other liquids has led the United States Bureau of 
Standards to take up the question of a supply of standard 
liquids of known viscosities for the standardisation of 
viscometers. The investigation of the most suitable 
liquids has been carried out by Messrs. E. C. Bingham and 
R. F. Jackson, of the Bureau, who conclude that mixtures 
of 20, 40 and 60 per cent. by weight of ethyl alcohol in 
water, and solutions of sucrose in water containing 20, 40, 
or 60 per cent. by weight of sucrose, form the most suitable 
standard liquids. They give the viscosities and fluidities 
of these liquids at temperatures from 0 deg. Cent. to 
100 deg. Cent. at intervals of 10 deg. Cent. in a series of 
tables, and the variations of the fluidities with change of 
concentration and temperature are shown by a series of 
curves. The simple shapes of these curves suggest that it 
would be better to use the fluidity rather than its reciprocal 
the viscosity as a basis for these calculations. 


THe total value of Canada’s metal and mineral 
production in 1916 was £35,471,490, which compared with 
a production in 1915 valued at £27,421,830, shows an 
increase of £8,000,000, or 29.3 per cent. The previous 
maximum production was £29,126,000 in 1913. The war 
has had a most pronounced effect not only in stimulating 
the production of those metals such as nickel, copper and 
zine, iron and steel, molybdenum, &c., which are used so 
extensively for war purposes, but also in increasing the 
production of other products such as chromite and 
magnesite, which can only now be obtained with difficulty 
if at all from sources previously available. The general 
industrial activity in metallurgical operations and in the 
manufacture generally of munitions of all kinds, including 
the freight movements required, have in turn increased 
the demand for fuel, which has been met in Western 
Canada, at least, by large increases in coal production. 
Increased production in quantity has in most instances 
been accompanied by large increases in prices, thus further 
enhancing the total value of the production. 





MISCELLANBA. 


ACCORDING to the Lronmonger, the wholesale price of 
burning oil will probably advance again before long to as 
much as 2s. per gallon. 

Pisa is now lit with natural gas, a large supply of good 
quality having been found some two miles from the town. 
The shortage of coal] in Italy makes the discovery especially 
welcome. 

Unper the title “What to do with Our Critics,” the 
current issue of Punch reproduces the following advertise- 
ment from our issue of the 14th:—*‘ The Ministry of 
Munitions has for disposal approximately 75 tons weekly 
of Press Mud.” 

A company, called the Hungarian Earth Gas Company, 
is contemplating the erection of an aluminium works for 
the purpose of exploiting the bauxite deposits near its gas 
springs in Transylvania. It is said that new aluminium 
works are also to be erected near Innsbriick, while there 
are further projects for building similar works to use Alpine 
water power. 


THe High Commissioner in London for Canada reports 
that, according to telegraphic information received from 
the Canadian Minister of the Interior, an arrangement has 
been made with the Ontario Government. to open Lake 
Nipigon and Lake Nipissing for net fishing in order to 
increase the supply of fish in Ontario within the shortest 
possible time. The Government will provide freezing 
plants, cold storage warehouses, and transport facilities. 


WINNIPEG derives its present water supply from 
artesian wells, four of which—with a capacity of about 8} 
million Imperial gallons—pump directly into the distribu- 
tion system, the remainder—having a capacity of about 
5 million Imperial gallons—pumping into reservoirs which 
have a total capacity of 24 million Imperial gallons. The 
main pumping station is utilised entirely for boosting pur- 
poses, deriving its supply from the reservoirs. Much of 
the pumping plant was built in England. 


THERE is a scarcity of toluol for making high explcsives 
in America, and the chemical committee of the Council of 
National Defence is taking steps to have the gas supply of 
large cities stripped of this by-product. This will change 
the nature of gas to some extent, but it will be treated in 
other ways to maintain a satisfactory illuminating standard, 
says the Jron Age. Gas consumers in cities will have to 
become accustomed to a different kind of gas. ‘Toluol is 
used in making trinitrotoluol, one of the most valuable high 
explosives. 

A PROFESSIONAL paper has recently been _issue od by the 
United States Department of Agriculture, “* The Flow of 
Water in Wood-Stave Pipe,” by Fred. C. Scobey. irrigation 
engineer. In this paper attention is called to the great 
increase, during the past decade, in the use of wood pipe 
for irrigation, power, and domestic water supplies. Now 
that wooden pipes can be made and operated in sizes up to 
12ft. and even 13ft. in diameter, the whole question of 
wooden pipes has assumed a new importance in water 
engineering. As a matter of fact the largest wooden pipe 
at the present time is said to have a diameter of 13}ft. 
Stave pipe is also coming into more extended use for in- 
verted siphons. 

Tue Attorney-General of Ontario considers that a revi- 
sion of the treaty between Great Britain and the United 
States regulating the use of the water of Niagara Falls may 
be necessary. There has been an acute shortage of power 
in Ontario. Under the treaty the United States is allowed 
to use 20,000 cubic feet a second and Canada 30,000 cubic 
feet. Recently the Ontario Hydro-electric Commission 
secured an Order in Council authorising the expropriation 
of exported power in order to relieve the situation. Even 
this does not meet. the domestic demand, and if export is 
prohibited many American industries will be embarrassed. 
The increased use of power on both sides is largely due to 
the demand for the manufacture of munitions. It is sug- 
gested that the treaty be revised to allow both countries to 
divert more water from Niagara River. 


ACCORDING to a recent issue of the Melbourne Age, an 
extract from which has been forwarded by H.M. Trade 
Commissioner in Australia, a pure white mineral wool is 
being manufactured at Yarraville, a suburb of Melbourne, 
from basalt rock, or ‘‘ bluestone,’ vast. masses of which 
are found in the neighbouring Footscray district. This 
is a new industry in the Commonwealth, and has been 
started by an American firm. The mineral wool has a 
staple of about lin. to 2in. It is said to be pure white, 
with a fine metallic lustre showing through it, and in tex- 
ture it is soft and pliable. It is easily adapted for engine 
packing, and is already in use in the Yarraville factories. 
It canalso be moulded into sheetslike asbestos. Only the 
shortness of the staple militates against its use for weaving. 
There is said to be an increasing demand for this product 
as an insulator for, packing machinery or ice-chests, and 
as a substitute for asbestos. 


A MEmorr, published by the Spanish Geological Survey— 
quoted in L’Economista d’Italia for September 15th— 
gives some details of the platiniferous deposits of the 
Serania de Ronda. This region of Southern Spain, situate 
between Malaga and Gibraltar, is of very complex geolo- 
gical structure. It has formed in recent years the object 
of investigations by mining engineers commissioned by the 
Spanish Government. Samples were taken of river sand 
and gravel from a river, the bed of which is of dunite, and 
others from rivers in which dunite was absent. In the 
first case the presence of platinum was revealed, but not 
in the second. On washing considerable quantities of 
sand and gravel, small, lucent grains. of platiniferous ore 
were discovered, the platinum content of which varied 
from 78 to 82 per cent. of pure ore. In some zones the ore 
contained from two to three grammes of platinum per 
cubic metre of substance examined, while in others the 
yield was as low as 0.25 to two grammes per cubic metre. 
From the economical point of view, the nature of the 
platiniferous sand or gravel is considered excellent, as it 
does not contain clay. The first river to be investigated 
systematically between February and June, 1916, was the 
Rio Verde, over a stretch of 3} kilometres:*- The platinum 
contained in this area gradually increased from 8 to 20 
centigrammes per cubic metre from the point at which 
prospecting was begun to the finishing point. 
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STANDARDISED BRITISH MERCHANT SHIPS 


(For description see page 267) 
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The Size of the Standard Ships. 


In view of the apparently plain tale told every 
week by the Admiralty returns of British merchant 
shipping lost by mine or torpedo, the fact that the 
standard ships now being built in this country are of 
3000, 5000 and 8000 tons deadweight must have 
struck many people as curious, and as requiring some 
explanation. The weekly returns show that between 
February 19th and September 9th there have been 
lost in ali 552 British vessels of 1600 tons or over, 
and 184 vessels of less than this tonnage. Three 
vessels of the larger class therefore have been lost for 
one of the smaller. This must seem to many plain 
evidence that the smaller the ship the less vulnerable 
is it to destruction by torpedo or mine, a conclusion 
which probably the majority of the public would 
arrive at quite apart from the evidence of the weekly 
returns. Why then are we building ships not only 
over, but well over the dividing line between ** small ”’ 
and ** large’ vessels ? The question is a natural one 
to ask. Point is lent to it by another consideration. 
Just before the war the average tonnage of the 
steamers in the British mercantile marine was 1450. 
The standard ships are thus not only well above the 
1600-ton mark; they are further well above the 
average size of the vessels that served our needs in 
peace time. Why then are the standard ships so 
large ¢ What considerations led the authorities to 
fix upon the actual sizes we have named above ¢ 

Let us say at once that we cannot properly 
discuss this question, lacking, as we do, infor- 
mation and data which have been wisely with- 
held from public knowledge. All we can do is to 
examine it in the light of common intelligence, with 
the object of reassuring ourselves that the sizes 
adopted for the standard ships are reasonable. Let 
us consider first the contention deduced by many 
of the public from the Admiralty returns that the 
smaller the ship the safer it is from enemy attack. 
We have heard those who would correct the public 
judgment on this point relying on the argument that 
the disparity between the losses in the two classes of 
ships is to be accounted for by the fact that there are 
more vessels in our mercantile marine above the 
1600-ton mark than below it. This, however, is not 
a fact; the truth is exactly the reverse. Since the 
average tonnage of the steamers in the British mer- 
chant service is, as we have said, about 1450, the 
total tonnage above this mark must be equal to the 
total tonnage below it. Consequently there must be 
more steamers below 1450 tons than above, and 
a fortiori’, more below 1600 tons than above. The 
explanation of the disparity must accordingly be 
sought elsewhere. It is, we think, very completely 
accounted for by the simple fact that the 1600-ton 
mark is approximately the dividing line between the 
ships engaged in our coasting and channel trades 
and the ships engaged on the ocean routes. The enemy 
is bent on starving us out, and is therefore relatively 
uninterested in our local shipping movements. His 
submarines are operating chiefly on the ocean routes 
in the endeavour to stop our overseas supplies. The 
Admiralty returns, in our opinion, thus afford no real 
evidence for the contention that the smaller the ship 
the safer is it from destruction. But, it may. be asked, 
is it not obvious, apart from the returns, that this 
must be so? We answer undoubtedly, ves; the 
smaller the ship the smaller is the target it presents 
to torpedo attack, and the greater are its chances of 
escaping the enemy's mines. That, however, is by no 
means the crux of the question. The real problem 
facing us to-day is how to land at our ports a certain 
definite minimum quantity of food and other produce 
every week or every month. We have therefore to 


reckon not with the targets presented by individual 
boats, but with the total target presented in carrying 
the required total amount of produce. 


Are there any 


determined within fairly narrow limits. 





grounds for believing that one size of ship is better 
than all others for this purpose, and, if so, what is 
that size? We believe there are, and that, yiven 
sufficient data, the best size of ship to employ can be 
It is obvious 
that the larger the ships used are, the larger are the 
individual targets, but the fewer in number will these 
targets be. If the carrying capacities of steamers 
were strictly proportional to their lengths then it is 
clear that it would hardly matter what size of vessel 
we employed, for the total target presented in carrying 
the required amount of produce would be constant. 
The assumption, however, is far from being true. 
The carrying capacities of modern vessels increase 
much more rapidly than in strict proportion to their, 
lengths. Thus, a vessel of 250ft. will have a cargo 
capacity of about 2500 tons, a 400ft. vessel can carry 
8000 tons, while a 500ft. vessel can carry not far short 
of 15,000 tons. Clearly then a comparatively small 
increase in the size of the individual targets can be 
made to give a comparatively large increase in the 
individual carrying capacity, so that for the same 
total amount of produce carried the larger the ships 
employed the smaller will be the total target pre- 
sented. To make this point quite clear let us suppose 
we are required to handle a million tons. If we use 
250ft. vessels we will need 400 of them, and the total 
target presented will be 100,000ft.. If we use 400ft. ’ 
vessels we will require 125 of them, presenting a total 
target of 50,000ft., and if we use 500ft. vessels, 67 will 


be necessary, with a total target of 33,500ft. The 
total targets are thus in the proportion of 1, 3, 4 for 


the same carrying capacity. This argument clearly 
leads towards the conclusion that the bigger the ship 
the better. But there is a counter argument. We 
have to reckon with the effect that probable losses 
among the different sizes of vessels will have on the 
position. If we can suppose, as seems reasonable, 
that the probable losses are proportional to the total 
targets, then we must be prepared to lose 3, 2, or | 
vessels—or in that proportion—in the three sizes 
mentioned above. The loss of one 500ft. ship would 
mean the loss of about 15,000 tons of cargo. The 
loss of two 400ft. boats would mean the loss of 16,000 
tons of cargo. The loss of three 250ft. boats would ~ 
represent a loss of 7500 tons of cargo—a very marked 
difference. The small 250ft. vessel, carrying about 
2500 tons, is in this respect more favourable to us 
than either of the others. The loss of six -of these 
vessels would, in fact, affect our position no more than 
the loss of one vessel of 500ft., or two vessels of 400ft. 
This counter argument leads to the conclusion that 
the smaller the vessel the better. The two arguments 
taken together indicate that there is one size of ship 
that will serve our needs more satisfactorily than any 
other. From the figures we have given above, by 
way of illustration, it is clear that the 3000 and 5000- 
ton standard ships are probably in the vicinity of this 
size. With exact figures as to the probable losses 
among the various sizes of ships it would not be 
difficult to confirm this. 

What then are we to make of the 8000-ton 
standard ships’ These vessels correspond to the 
400ft. ships referred to, by way of illustration, in our 
preceding paragraph. As submarine blockade runners 
they have been shown to be in all probability slightly 
less favourable as regards their size than 500ft. vessels, 
and a good deal less favourable than 250ft. boats. 
Why then are they being built ? The answer clearly 
lies in the fact that in the whole problem matters 
other than purely military have to be considered. 
Various technical aspects equally demand attention. 
There is, for instance, the question of speed to be 
considered. This alone opens up a very large subject 
and greatly modifies the freedom of our choice of size. 
The attainment of a certain speed absorbs more space 
in a small vessel proportionally than in a large vessel, 
with the result that the argument in favour of small 
vessels based on the purely military considerations 
indicated above, if carried too far, becomes absurd. 
We cannot fix the size of the ship without fixing the 
speed. Again, a very important consideration for us 
at the present time is economy in the use of ship- 
building materials. We have to make the best 
possible use of a strictly limited amount of steel. 
The surfaces of similar bodies increase much less 
rapidly than their cubical contents, and in the case 
of ships this general proposition remains true. The 
amount of metal used ina ship’s hull per ton of goods 
carried is less in a large vessel than in a small one. 
We have also to consider the question of the crew, 
for we must obviously economise here as e!sewhere, 
and make the best use of the strictly limited number 
of merchant seamen available. Per ton of cargo 
carried, the number of the crew required is less in a 
large vessel than in a small one. These three impor- 
tant considerations all point to the adoption of large 
vessels rather than small, and sufficiently explain, 
we think, the inclusion among the standard ships of 
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vessels of 8000 tons deadweight. This size of boat, 
or to be more general a vessel between 7069 and 10,000 
tons, was well recognised before the war to be 
economical from the point of view of construction 
and handling. The 8000-ton boat was, perhaps, the 
favourite size of cargo-carrier, whereas vessels 
between 2000 and 4000 tons deadweight showed a 
distinct tendency to decrease in numbers. We can 
say then that from the purely military point of view 
the smaller the vessels that are now being built the 
better; but that from the technical and economic 
point of view they should be of a large size. The two 
aspects are very sharply opposed. Instead of trying 
to compromise between them with one set size of 
standard ship, the Shipping Controller, very wisely, 
we think, decided to satisfy both by building vessels 
of more than one size. 


Scientific Institutes and Industrial Requirements. 


Tue * loving subjects * of Queen Victoria to whom 
in 1899 the Charter of the Iron and Steel Institute 
was granted, excluded from the “ matters” within 
their scope and purview, “all questions connected 
with wages and trade regulations.” They regarded 
themselves as forming a purely scientific association, 
established for purely scientific aims, and it would 
seem that they clung to the prevailing illusion that 
science and industry were distinct domains, and that 
industrial conditions—for what else is, or can be, 
meant by “ wages and trade regulations *—were not 
factors which a metallurgist would need to take into 
consideration. It is only now, after the lapse of many 
years and inthe middle of an industrial revolution, that 
our institutions are beginning to recognise that the old 
hard-and-fast demarcation can no longer profitably be 
retained. Labour, it is now recognised, is one of the 
raw materials of industry ; as much so as coal, or iron, 
or refractories. It is the most expensive. Anything 
that cheapens, or economises it, or renders it more 
efficient is as much a factor in the ultimate result as 
anything that cheapens iron, or economises coal, or 
makes a furnace lining last longer. The problem in 
any given industry is not merely how to manufacture 
a given material or machine, it is how to manufacture 
it better and more economically than before, and 
no body of men can expect permanently to further 
the needs of scientific manufacture if one of the 
essentials of the problem be ignored or ruled out of 
order. 

The debates that took place at the afternoon session 
of the Iron and Steel Institute on the presentation of 
the interim reports of two of the recently appointed 
technical committees serve admirably to illustrate 
the points under consideration. The wages question 
was an essential factor in one of the reports. The 
meeting was held at the Institution of Civil Engineers, 
whose Council was the first to break away, charter or 
no charter, from the hampering traditions and 
restrictions of the past. Both associations deserve 
the gratitude of their members; that the Iron and 
Steel Institute reaped that reward was shown by the 
excellent attendance at the session in question. The 
reports referred to are of the deepest interest, not 
alone by reason of what they contain, but by reason 
likewise of what they omit. One of the technical 
committees—whose interim report, by the way, has 
not yet been published—deals with Blast-furnace 
Practice. In the questionnaire in connection with 
this subject, as originally drafted, there was included 
a question which the committee decided not to retain 
in that ultimately sent out. No harm and much 
yood may arise from revealing what that question 
was. It shows how the vexed question of the exclusion 
of ** trade regulations ** may hamper a useful inquiry, 
or tend to vitiate a useful conclusion. Recent 
research on blast-furnace practice has shown 
that one of the most important factors affecting 
output, regularity of product and life of the furnace 
lining, is uniformity in the burden, both as regards 
mechanical condition and chemical composition. 
The greater practical efficiency of the dry air blast 
process has, for instance, been shown to be due to 
this introduction of more uniform conditions. A 
result almost similar has been attained by the simple 
process of adding moisture to the blast instead of 
taking it out; in both cases the result has been to 
secure greater uniformity in the blast conditions ; 
absence of moisture in the one case, constant moisture 
in the other, and under both sets of conditions 
practice has shown improvement. An _ obvious 
extension of this principle is ample storage capacity 
for raw materials, so that the furnace requirements 
may be as regular both as regards mechanical 
condition and chemical composition as possible, by 
being derived from large stocks properly graded to 
suit the furnaces. As many blast-furnace plants are 
inadequately provided with space for such storage 
and depend, more or less, on fortuitous day-to-day 





supplies, it was conceived that the difficulty might 
be met by group-buying and storage, a stockyard 
conveniently situated being acquired by groups of 
furnaces acting co-operatively, and providing in 
common, the necessary handling appliances, laboratory 
staff and other accessories necessary to ensure the 
delivery to the blast-furnaces of ore, coke and fluxes, 
so selected as to render the respective burdens as 
uniform as possible as regards physical condition, 
moisture, and chemical composition. The question 
which had been framed to elicit opinions as to the 
advantages or otherwise of such a scheme, the 
committee decided to omit, and thus a convenient 
opportunity of eliciting valuable views was temporarily 
lost. We find it a little difficult to understand the 
attitude of the committee, for, if the old formal 
barrier between science and trade is to be broken 
down, surely this question which stands, as it were, 
at the union of the ways, was perfectly legitimate. 
The regularisation of blast-furnace burdens is as 
much a factor in the ultimate metallurgical result as 
the regularisation of the air blast. Hence any 
consideration affecting it is fit subject for discussion 
by any association professing to have that ultimate 
metallurgical result in view, and to omit such con- 
siderations from discussion, because it introduces such 
trade problems as co-operation and pooling, seems to 
us to defeat the very object which the committee had 
in view. The old illicit divorce between what is called 
“pure ”’ science and what is distinctively described 
as “ applied ”’ science, has been responsible for much 
harm to industry in the past. Its effect has been 
seen in our older universities, in our public schools, 
in our whole system of education, and in professional 
and industrial life and tradition. Pure and applied 
science are halves of a whole ; in its ultimate analysis 
pure science but supplies the data, physical, chemical 
or mechanical, which applied science requires for 
industrial purposes. They are respectively but 
inductive and deductive aspects of one entity, and, 
although some of their modes and processes differ to 
a certain extent, this difference is not one which 
affects essentials. The baneful effects of an arbitrary 
separation between the two will be nowhere fraught 
with more disastrous results than if they be allowed 
to debar the great institutions founded to promote 
the interests of the engineering, metallurgical, and 
chemical trades from discussing freely all the factors 
upon which those trades depend for the attainment 
of the best results. 

In the last resource common sense is the best 
criterion of what is germane to the work of a 
“ scientific’ institution and what is not. It would 
be obviously beyond the scope of the Physical 
Society, the Royal Microscopical Society, or the 
Crystallographical Society to discuss wage questions 
and trade regulations. These societies, like the 
Chemical Society, are concerned with the data of the 
sciences they deal with, and hardly, or not at all, 
with their application. The Iron and Steel Institute, 
the Society of Chemical Industry, and the Institution 
of Mining and Metallurgy are, on the other hand, 
deeply concerned with the application of their own 
data, as well as of that collected for them by other 
associations, and in the application of such data they 
require to take the widest possible view and to consider 
every factor. The Council of the Iron and Steel 
Institute, despite the curious exception to which we 
have drawn attention, has done wisely; it has 
recognised the needs of the practical men amongst 
the members. There had been a feeling abroad that 
cooling curves and critical points, albeit doubtless 
invaluable data in their proper sphere and time, were 
not the only things that mattered in the iron and steel 
trades; that there were others at least equally 
important, and that if the Charter of the Institute 
was not wide enough to admit of their discussion. 
the sooner it was widened or thrown overboard the 
better. The recent meeting will have done much to 
remove such feelings, and the Council is to be 
congratulated on having carried out the spirit of the 
founders, however much the letter of the charter they 
had framed appeared to have restricted and fettered 
it. The example set is one which it is devoutly to be 
wished may be followed by similar institutions in 
similar circumstances. 


The Gunboats and Baghdad. 


Few people, we presume, have failed to read Captain 
Nunn’s report on the work done by the gunboats in 
the advance on Baghdad, but we wonder how many 
have considered it from a point of view other than 
that expressed by the Admiralty. The flotilla under 
Sir Stanley Maude—aptly described as an “ insect 
fleet,” since the names of all the vessels, save one, are 
those of insects—consist of sixteen little gunboats, 
of which each appears to have a complement of about 
forty men. They were all built on the Clyde, twelve 





of them, we believe, by Yarrows, who were responsible 
for the design, and were made especially for the duty 
which they have so admirably performed. They had 
to be constructed with the greatest rapidity, and if 
the workmen on the Clyde had not appreciated the 
need of the moment and had not laid themselves out 
to meet it, we might have had a very different story 
from Sir Stanley Maude, for Captain Nunn’s report 
leaves no doubt upon the mind that the gunboats 
performed service in the hands of their skilful and 
the highest 


enterprising commanders of very 
importance. We take this occasion to suggest to the 
Government that it would do well, when such 


opportunities present themselves, to let the public 
know the important results that have followed the 
exertions of designers and workpeople at home. 
We have no doubt that on the Clyde the adventures 
of these gunboats have been followed with the 
deepest interest, and many a man who had a share in 
their building must have learnt with pride of their 
success, and felt stirred to new efforts by the knowledge 
that his work had so quickly borne fruit. At the 
same time, he could scarcely fail to appreciate official 
recognition of his services, and it would have given 
him a greater pride in his work, and increased his 
resolution to do more of the same kind, if he knew 
that in every corner of the Empire the value of the 
output of his hands was announced. These gunboats 
are but a single example of a general fact. The men 
who build battleships, cruisers or destroyers, the men 
who make locomotives and railways, the men who 
construct guns and tanks and aeroplanes, are stirred 
when they hear of the victories and adventures of the 
particular products that have passed through their 
hands. We cannot doubt that good of a very material 
kind would result, if, whenever an opportunity offered, 
the men—and the women too—who made these 
things were told of their success—not in general 
terms, but specifically. It might seem like an advertise- 
ment to say that the ships of A. B. and Co., Limited, 
the locomotives of C. D. and Co., or the areoplanes of 
the X. Y. Z. Company had particularly distinguished 
themselves, but that would be a small and insignificant 
matter when set against the fact that the works 
would be stimulated and encouraged, and that a spirit 
of fine emulation would be engendered. 








‘THE INSTITUTE OF METALS. 
No. II.* 
EFFECT OF HEAT ON ALUMINIUM. 


Dr. H. C. H. CARPENTER presented a paper by 
himself and Mr. L. Taverner dealing with ‘‘ The Effect 
of Heat at Various Temperatures onthe Rate of Soften- 
ing of Cold Rolled Aluminium Sheet.”’ 

The paper stated that in spite of the large number of 
researches which have been carried out on the purely 
scientific and the technical aspects of the annealing 
of work-hardened metals and alloys, the subject still 
presents features which appear to require more 
detailed investigation than they have yet received. 
The importance of aluminium in industry is revealed 
by the fact that if its manifold applications in the 
form both of the commercial metal and of alloys, 
of which it is the principal constituent, are considered, 
it will probably be conceded that its place in the 
scale of practical importance is third among the metals, 
being only exceeded by iron and copper. 

The aim of the research is the investigation of the 
effects of heat at different temperatures on the 
mechanical properties regarded from the point of view 
of practical requirements. The scope of the particular 
investigation described is an attempt to determine the 
way in which the tenacity of the severely cold worked 
aluminium is so affected. It is shown that :— 

1. The effect of heating cold-rolled aluminium sheet 
at temperatures from 550 deg. to 300 deg. Cent., 
inclusive, is to cause a very rapid softening of the 
metal as measured by the tenacity and the percentage 
elongation. As regards tenacity, the same ultimate 
value is reached in all cases. Softening is complete 
in 96 hours, and from 550 deg. to 350 deg. inclusive 
nearly the whole of this occurs in the first hour of 
the test. The elongation figures show a tendency 
to rise slightly as the temperature falls from 550 deg. 
to 350 deg. 

2. At 250 deg. Cent. the rate of softening, while 
still considerable, is much less rapid. Between 600 
and 800 hours are required for complete softening, 
and here also the same ultimate value of tenacity is 
reached as at higher temperatures. 

3. From 200deg. to 100 deg. Cent., inclusive, the 
rate of softening is slow, and as the temperature of 
100 deg. is approached, very slow. The actual 
sequence of changes can be classified conveniently 
under three heads: (1) A comparatively rapid drop 
in tenacity in the first hour. (2) A tendency either 
to cease falling or actually to rise, such rise, in one 
case only, bringing the tenacity up to the original 
value. This period is in most cases completed in 
100 hours. (3) A relatively very slow fall of tenacity 
sets in and is maintained on the whole steadily. 
These tests are stillin progress. Assuming the present 
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rate Of loss of work-hardness to he maintained, 
assuming also that the metal ultimately reaches the 
same tenacity as specimens tested at the higher 
temperatures, periods of the order of from one to 
three years will be required for completion. 

4. It follows that no object is gained by using 
aluminium of this particular degree of work-hardness, 
at temperatures which are likely to exceed 200 deg. 
Cent. in practice. 

5. The cold-rolled aluminium has been shown to 
lose a considerable proportion of its work-hardness, as 
a result of being heated in the temperature range, 
200 deg. to 100 deg., with hardly any recovery of 
plasticity as judged by the elongation test. 

Dr. R. Seligman, to whose impetus Professor 
Carpenter stated the investigation was largely due, 
congratulated the author on the work done on a 
subject of great importance to the aluminium industry. 
He had been much impressed by the close parallelism 
of Dr. Carpenter’s results with mechanical tests, 
and some chemical experiments carried out by 
Mr. Williams and himself. The question at issue 
was by no means so simple as might have been 
imagined, as the special shape of the curves showed 
that at least two changes must be taking place at 
very different rates. Then there was the behaviour 
of the silicon content which entered into com- 
bination on annealing. The change merised close 
investigation. An essential point was, if there 
was definite evidence that the degree of work- 
hardening affected the temperature of annealing ? 
Some experiments made by the authors since the 
paper was printed gave ground for hope that work- 
hardened metal would possess permanent properties. 
The question at issue was of supreme import- 
ance to those who had to-day to deal with alu 
minium and its alloys. With the deductions made 
in the paper that no advantage followed the use of 
aluminium of the particular degree of work-hardness 
mentioned at temperatures above 200 deg. Cent. 
he did not quite agree. The true lesson was that manu- 
facturers could not rely on having the strength 
due to work-hardness above the temperature named. 
His own view was that from the figures given it 
was possible to draw a more hopeful interpretation 
than that made by the authors as to the permanent 
qualities of the material. 

Dr. A. G. C. Gwyer, while in general agreement 
with the authors, expressed the view that some of 
their conclusions must be taken as applying only to 
metal of the particular thickness and chemical compo- 
sition described. He mentioned that point because 
the silicon content of the experimental sheets, given 
as 0.34 to 0.36 per cent., and the iron 0.70 to 0.81 per 
cent. were both rather high. The percentage of 
silicon was of extraordinary importance. It would 
seem that aluminium had no definite annealing 
temperature, but softness occurred over a fairly wide 
annealing range. 

Dr. Carpenter, in reply, adhered to his statement 
that the initial degree of work-hardening had a 
definite effect on the temperature of annealing. 
With regard to the meaning of the quite definite 
changes noted in the paper, he would prefer to say 
nothing at the present time, as the work was still in 
progress, and other aspects of the subject were under 
consideration. 


HIGH TEMPERATURE THERMOSTAT. 


A paper by Messrs. J. L. Haughton and D. Hanson, 
* Further Notes on a High Temperature Thermostat,” 
was presented by the first-named. 

The authors, in a former paper, described a thermo- 
stat for moderate and high temperatures. The 
material in that case was glass, and the use limited 
to temperatures not exceeding 500 deg. Cent. In 
the present contribution the authors describe certain 
alterations which had been made in the apparatus to 
render it suitable for much higher temperatures. 
In principle the instrument consists of a double-walled 
vessel, similar in shape to a Bunsen ice calorimeter, 
which is made into a furnace by winding it with 
nichrome wire. The vessel acts as a gas thermometer. 
We shall deal with this paper in a later issue. 

GAS FIRING. 


Mr. A. C. Ionides brought up a paper describing 
the ** Principles and Methods of a New System of Gas 
Firing,’ and gave a demonstration of the working of 
the apparatus. 

* Dr. Harker said the author had devised an apparatus 

for burning an explosive mixture which was practically 
fool-proof. The real advance had been in making an 
automatic governor which would enable an explosive 
mixture to be used in a burner of very simple 
construction, in conjunction with a neat device for 
preventing lighting back. 

Professor Henry Louis congratulated Mr. Ionides 
on the brilliant result of his long continued and 
careful experimenting. It seemed clear that by usiag 
a particular mixture of gas and air, better results 
could be obtained than if the proportions varied, but 
*t had required a great deal of careful work to put 
that theory into practice. In the table given in the 


paper the author had omitted to debit his system 
with the heat consumed in generating the power 
necessary to produce the required pressure, which 
could not be left out of account. 

Mr. S. Brayshaw said it was to be regretted that 
the author was apparently not well acquainted with 








the work of others. The point of interest was the 
apparatus for maintaining constant pressure between 
gas and air, but the claims made in respect of saving 
by the pressure blower were too large. He had seen 
the system in operation for melting brass in a 20 lb. 
pot, and had come to the conclusion that the con- 
struction of the furnace and the method of working 
were inapplicable to workshop conditions. It was 
not commercial melting, which would require double 
the gas consumption realised in the apparatus under 
laboratory conditions. Gas furnaces would not be 
successful without recuperation, and in that case the 
automatic principle would be dropped as a different 
proportion of gas and air would be required from 
time to time. His own opinion was, that what had 
been achieved by the system described was being 
done better elsewhere. The pressure balance was a 
very clever contrivance, but there was another 
method of working by which any desired proportions 
between gas and air could be obtained. 

Mr. W. R. Twigg agreed with the previous speaker 
that the test figures were obtained under conditions 
which could not be reproduced in the workshop. It 
was to be regretted that the author did not bring 
forward proof of the statement made in the paper 
that by his system brass could be melted with 50 per 
cent. less gas than by other methods. That statement 
was certainly not borne out by tests which had been 
made on a common type of 20 Ib. crucible using an 
ordinary burner. His—-Mr. Twigg’s—figures for the 
first heat showed an average of 3.25 cubic feet per Ib. 
as against the figure of 3.13 cubic feet for the author’s 
test ; second heat, 1.95 cubic feet against 1.88 cubic 
feet, and third heat, 1.925 cubic feet compared with 
1.85 cubic feet. 

Mr. J. G. Clark, referring to the statement in the 
paper made on his authority, that the highest candle- 
power obtainable under a pressure of 3in. to 4in. 
with an ordinary burner was 22 per cubic foot of gas, 
said that the candle-power obtained under such 
conditions was from 35 to 40. On the subject 
of the candle-power which could be obtained from an 
air-gas system, as high as 50 candles per cubic foot 
had been attained some years ago, so that practically 
no advance had been made. With high-pressure 
systems it was possible to obtain a maximum of 
60 candles per cubic foot with an ordinary burner. 
The system described in the paper was no great 
advance over those already in use. 

Mr. L. G. Harvey concurred in the opinions 
expressed by preceding speakers. Apart from the 
other reasons which had been stated, small furnaces 
had a higher efficiency than large furnaces, and the 
author’s tests were not commercial. In any case, 
they did not represent any improvement on earlier 
practice. The downward flow of the exhaust gases 
was by no means new; it was certain that in high 
temperature furnaces of the type employed for steel 
melting, none of the available refractories would 
withstand the heating from two sides involved in the 
system developed by the author. 

Mr. Ionides, in his reply, reminded Mr. Twigg that 
his firm had been in negotiation with him on the 
subject of acquiring the patent rights of the process 
which he had criticised. 

BRASS MELTING. 

Mr. L. G. Harvey presented a paper on “ Fuel 
Economy Possibilities in Brass Melting Furnaces.” 

The paper states that large quantities of copper, 
brass and bronzes used for heavy plate, gun mountings, 
stern tube liners, propellers, and other products are 
melted in reverberatory furnaces, mainly for the 
reason that very heavy castings are required. Such 
furnaces consume several times the amount of fuel 
that would be used to melt equal quantities of metal 
in crucible furnaces, which latter are extremely 
inefficient. The average all-round working heat 
efficiency of the coke-fired crucible tilting furnace on 
70: 30 brass is about 15 per cent. That metallurgical 
or foundry coke is necessary for cupola work is 
indisputable, but this high-grade fuel is not essential 
if systems can be improved and modernised so that 
coal can be used direct instead of having first to 
be converted into coke. 

Attention is directed by the author to two ways 
of using coal direct :—(a) Powdered coal, which is 
the most efficient way of using solid fuels 3, (6) un- 
scrubbed producer gas, which,although a compromise, 
is stil a more or less direct application of solid fuel. 
Powdered coal can be applied and burnt as readily 
as liquid fuel or gas, and it has many of the 
important advantages of these fuels as far as running 
costs for crucibles, linings, labour, &c., are concerned. 
It is well known that these costs are below those for 
coke-fired furnaces. With producer gas, which 
can be economically generated for very small plants, 
and is very convenient for large capacity melting 
furnaces, brass can be melted with about 20 cubic 
feet of 135 B.Th.U. gas per lb. in both tilting and 
multiple crucible fuel furnaces, representing a saving 
of roughly 40 per cent. in quantity of coal, and 50 per 
cent. in cost of fuel, when gas is made in producers 
instead of being taken from town mains. Fuel oil 
would have been used but for the uncertainty of 
supply. The author reaches the conclusion that from 
the point of view of overall working heat efficiencies 
there is not much to choose between crucible tiltirg 
furnaces for any class of fuel if the most economical 
size and type is selected for each fuel, but that where 
pit furnaces are concerned there is a very marked 





difference, and those fired by means of town gas at 
present hold the field. The paper contains descriptions 
and illustrations of various types of furnaces. 

In written communication on this paper, Mr. H. M. 
Thornton, of the Richmond Gas Stove and Meter Co., 
Limited, says it is questionable whether Mr. Harvey 
is justified in adopting the basis of calculation which 
he has done, and asks if he is justified in proposing 
that coal shall be burnt directly for any purpose at 
all. Coal users throughout the world have often 
regarded this material solely from the point of view 
of a fuel; nevertheless, realisation is growing even 
among the masses, that it is possible to obtain from 
coal, materials of importance for other purposes, so 
it is rather surprising that Mr. Harvey should 
have taken his somewhat limited view of the 
matter in considering this question. Whilst he 
takes cognisance to some extent of the coke 
produced in carbonisation, he would appear to 
have overlooked the other by-products which gas- 
works practice yields, and these are neither few nor 
unimportant in peace time, but are essential to 
the nation in time of war. Referring to 
another point, Mr. Thornton challenges the 
author’s statement that the reverberatory furnace 
is thermally of low efficiency. If the furnace be used 
only intermittently the best results from the point of 
view of fuel consumption are not to be expected, but 
it is generally realised that, viewing the question solely 
from the thermal standpoint, open flame furnaces 
should be capable of giving better results than fuel 
furnaces using crucibles. 

Mr. H. Hartley, M.Sc.—also of the Richmond Gas 
Stove and Meter Co., Limited—in a written communi- 
cation, says he thinks an arithmetical error has crept 
into the estimate for town gas fuel ; the figure for total 
gas burnt should read 14,173 million cubic feet, 
instead of 14,336 millions cubic feet. This being so, 
the Harvey ratio in that case becomes | to 28.3, and 


on making allowance for the coke obtained at 
the gasworks the ratio becomes 1 to 11.3 Hf, 
on the other hand, a balance-sheet is drawn up 


showing the yield from each ton of coal carbonised, 
the position of town gas is found to be much more 
favourable than indicated by Mr. Harvey. For every 
ton of coal put into the retort there is obtained, 
after deducting the coke necessary for the heating of 
the settings, 11 ewt. of gas coke, 16 gallons of tar, 
35 lb. of ammonia sulphate, 4.5 Ib. of sodium ferro- 
cyanide, together with 12,000 cubic feet of coal gas. 
Deducting 10 per cent. from this latter figure for 
leakage in transmission there are then available 
10,800 cubic feet of gas. 

Papers by Mr. Owen W. Ellis, describing a method 
of making ‘‘ A Sereen for Comparing or Standardising 
the Grain Size of Brass”’; by Mr. S. W. Miller on 
‘“The Use of Chromic Acid and Hydrogen Peroxide 
as an Etching Agent’’; and by Professor Zay 
Jefiries on ‘* The Effect of Great Hydrostatic Pressure 
on the Physical Properties of Metals,” were taken as 
read. An abstract of the last-named foilows :— 

EFFECT OF HYDROSTATIC PRESSURE ON METALS. 


The effect of cold hammering of metals without deformation 
is discussed in Comptes Rendus, 1912, vol. 155, page 1502, by M. 
Hanriot. He comes to the conclusion that metals subjected 
to enormous hydrostatic pressures, say about 10,000 kilos. per 
square centimetre, even though producing no change in shape of 
the pices of metal, will show an increase in bardness. 

Dr. P. W. Bridgman, Cambridge, Mass., very kindly consented 
to subject some pieces of metal to great hydrostatic pressure. 
I have determined certain physical properties of these pieces 
of metal, and find no substantial difference in physical properties 
before and after subjection to these great hydrostatic pressures. 
I have also examined the pieces of metal microscopically, and 
there seems to be no change in structure due to the hydrostatic 
pressure. 

Hanriot states that in no case were the cubes appreciably 
deformed, and concludes that the pressure was sufficient, for 
experiments were performed with pure aluminium and with 
an alloy consisting of 88 per cent. aluminium and 12 per cent. 
copper : cylinders of these metals were prepared */,,in. diameter 
by #in. long. The cylinders were machined and the dimensions 
measured with a micrometer. 

Some of the cylinders of each kind cf metal were exposed at 
25 deg. Cent. to a maximum hydraulic pressure of 12,400 kilos. 
per square centimetre, maintained near the maximum for 
twenty minutes. The dimensions were measured with a micro- 
meter and were found to be the same as before the pressure 
treatment. 

Other similar cylinders were exposed to the same pressure at 
40 deg. Cent. These showed no change in shape. 

The results show that hydrostatic pressure up to 12,400 kilos. 

r square centimetre, applied at temperatures from 25 deg. 
to 40 deg. Cent., has practically no effect on the hardness and 
tensile strergth of aluminium, or an aluminium-copper alloy 
containing 88 per cent. aluminium and 12 per cent. copper. 
Furthermore, the microstructure of the metals seemed to be the 
same before and after subjection to hydrostatic pressure. 

These results contradict Hanriot’s, inasmuch as he obtained 
an increase in hardness of 30 per cent. on aluminium by the 
application of hydrostatic pressure of about 10,000 kilos. per 
square centimetre. Dr. Bridgman calls attention to the fact 
that Hanriot used vaseline to transmit the pressure, and that 
vaseline freezes hard under pressure, so that at the higher 
pressures the stress that Hanriot applied could not have been 
hydrostatic. Dr. Bridgman’s explanation of Hanriot’s results 
seems very plausible. 

It is highly probable that all.of Hanriot’s results are as far 
out as his results with aluminium, and that the hardness of metals 
cannot be increased without actual permanent deformetions, 
unless such increase in hardness is due to an allotropic change. 
If an allotropic change take place, a change in volume might 
reasonably be expected, and hence an apparent permanent 
deformation might be noted. In such case the hardness might 
be as apt to decrease as increase. In the ** Transactions ”’ ot the 
Faraday Society, May, 1915, page 258, McCance quotes Hanriot’s 
conclusions as being authentic, and considers this information 
as a possible reason for the hardening of steel on quenching, 
due to the development of great internal pressure. It will 
be evident from the foregoing that McCance’s line of reasoning 
is subject to question, but that the ultimate effect which he 
desires to have produced may be accounted for in steel because 
of the actual change of volume in the steel during the trions- 
formations accompanying the hardening phenomena. 
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THE UNIFLOW ENGINE FOR ROAD VEHICLES. 


In view of the developments which the future is likely 
to have in store for steam as the motive medium for road 
vehicles, owing to the increased cost of the lighter liquid 
fuels, the series of tests which have been recently carried 
out in the Mechanical Engineering Department of the 
Ohio State University with uniflow engines is of particular 
interest. The engine which was submitted to the tests 
was fitted to a traction engine, and particulars of the tests 
were given in a paper by Mr. F. W. Marquis, which was read 
before the American Society of Mechanical Engineers. 
The engine was fitted with triple-ported admission valves, 
and an auxiliary exhaust valve which caused the point of 
compression to occur late in the stroke instead of at the 
point where the piston covers the main exhaust ports as 
is customary with uniflow engines. The tests demon- 
strated that with saturated steam and working non- 
condensing the engine has a lower steam consumption 
than an ordinary compound engine working under similar 
conditions, while when working non-condensing but with 
superheated steam, it has approximately the same con 
sumption as a compound counter-flow engine working 
condensing on saturated steam. 

A sectional view of the engine cylinder is given in Fig. 1, 
and Fig. 2 shows the reversing valve gear. Fig. 3 shows 
typical indicator diagrams taken from the engine, one 
with a rather early cut-off, and the other with a much 
later cut-off. These show absence of wire-drawing during 
admission and a sharp cut-off for a slide valve engine 
running at the Comparatively high speed of 250 revolutions 
per minute. The drop in the early part of the expansion 
line with an early cut-off. and that in the admission line 
of the diagrams with the later cut-off, is attributed to the 
steam flowing into the auxiliary exhaust valve chamber 
at the instant the piston uncovers the port leading to this 
chamber. 

The following are the principal dimensions of the Baker 
uniflow traction engine :—Horse-power, nominal, 18; 
revolutions per minute, 240; cylinder, diameter, 9}in.:; 
stroke, 10in.; boiler, number of tubes, 54 ; outside diameter 
of barrel, 32in.; length of fire-box, 40in.; width, 25in.; 
diameter of tubes, 2in.; length of tubes, 72in.; grate area, 
square feet, 6.94: fire-box heating surface in square feet, 
29.1; total heating surface, square feet, 153.6; total 
water heating surface, 182.7 square feet; superheat 
surface, 47 square feet. 

Referring to Fig. 1, suppose the piston to be moving 
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Fig. 1—SECTION OF CYLINDER 


toward the right and nearing the end of its stroke; 
that is, that it is just a little to the left of its position in the 
illustration. The admission valves, at the top, will then 
be a little to the right of the position shown and moving 
toward the left. The auxiliary exhaust valve F, at the 
bottom of the figure, will be at the extreme right end of its 
travel and stationary. When the edge J of the piston 
uncovers the ports at the centre of the cylinder, exhaust 
begins. About the same time the cavity A in the admission 
valve uncovers the port at the end of passage B and 
allows live steam to flow through passage B, cavity A 
and passage D into chamber N at the end of the auxiliary 
exhaust valve F. This causes the valve F to move to the 
extreme left of its travel, closing the auxiliary exhaust 
port K and opening the auxiliary exhaust port K,. Exhaust 
is then taking place both through the main exhaust ports 
and through auxiliary port K,. An instant after the 
auxiliary exhaust valve moves and just before the piston 
reaches the end of its stroke, admission takes place through 
the three ports C. 

As the piston starts on the return stroke, toward the 
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Fig. 2—CUT-OFF AND REVERSING 


GEAR 


left, exhaust takes place through the main exhaust ports 
at the centre of the cylinder until, early in the return stroke, 
they are covered by the piston. The steam still in the 
cylinder continues to exhaust through the auxiliary port K, 
until the piston covers this port, late in the stroke, when 
compression begins. Meanwhile live steam has been ad- 
mitted on the other side of the piston until the admission 
valve has returned and cut-off has occurred. After cut-off 
and during expansion, the live steam in the chamber N, at 





the head of the auxiliary exhaust valve, is free to expand 
through passage L and do work on this piston. The passage 
L enters the auxiliary exhaust valve chamber at such a 
point that when the valve is moved some steam is trapped 
between it and the end of the valve chamber, this cushion- 
ing it and preventing pounding. 

The admission valve is driven by a single excentric 
variable cut-offand reversing gear, which maintains equal 
leads for all cut-offs and in both directions of running. 
It consists of an excentric arm A—Fig. 2—connected at 
one end to the excentric and at the other end to the lower 
end of radius arm B. This radius arm is supported at the 
top by a pin C which can be held in place at any point on the 
arc, shown dotted, by a reverse yoke. The excentric 
arm A is connected to a bell crank E by means of the 
connecting-rod F. The valve rod H is attached to the 
bottom of the bell-crank arm. The excentric is set 
90 deg. ahead of the crank. 

When the engine turns, the excentric moves one end of 
the excentric arm in a circle, and the other end is caused 
to swing in an are bythe radius arm B. The motion of 
point P—the point at which the connecting-rod F is 
attached—is then a combination of these two motions. The 
horizontal arm of bell crank E will then be moved up and 
down and the vertical arm back and forth, thus driving the 
valve rod. 

The point of cut-off is changed and the engine reversed 
by moving the reverse yoke and thus changing the position 
of pin C, about which the radius arm B revolves. When 
the engine is on the centre the end of the excentric arm 
and the point of support of the reverse yoke are exactly 
in line, so that there is no motion of the excentric arm or 
valve when the reverse yoke is moved. Thus the lead 
remains constant for all positions of the reverse yoke ; 
that is, for all cut-offs. 

Seventeen tests were made, thirteen at 180 1b. pressure 
per square inch, and four at 160 1b. pressure. Nine of the 
former were with superheated steam, and four with 
saturated steam, while superheated steam was used for 
the latter four tests. The cut-off varied between 16 and 
75 per cent. of thestroke. The highest steam consumption 
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Fig. 3 


obtained was just under 291b. per indicated horse-power 
per hour, which occurred at 125]b. pressure with saturated 
steam and at approximately 60 indicated horse-power. 
The lowest was 18.21b. per indicated horse-power per 
hour, with 180 lb. pressure and 118 deg. superheat at about 
72 indicated horse-power. The maximum power obtained 
was 108.7 indicated horse-power—102.8 brake horse- 
power—with 180]b. boiler pressure, and 181 deg. Fah. 
superheat, and with a steam consumption of 23.5 1b. per 
indicated horse-power. The highest coal consumption 
was 5.1 1b. per brake horse-power hour, and this occurred 
at 140 1b. boiler pressure and 61 brake horse-power, while 
the lowest coal consumption recorded in any single test 
was 2.98lb. per brake horse-power hour at 180 Ib. boiler 
pressure, 118deg. Fah. superheat, and 68 brake horse-power, 

As a matter of interest from a comparative point of 
view, the steam consumption curves of a number of the 
ordinary counter-flow type of steam engines, both simple 
and compound, non-condensing and condensing, have been 
plotted with certain of the steam consumption curves of the 
uniflow engine in Fig. 4. The curve A is from a simple 
slide-valve engine with cylinder, Sin, by |2in,, pressure 
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Fig. 4 


1301b., non-condensing, and running at 200 revolutions 
per minute. 8B is from a simple slide-valve engine, 9in. 
by 12in., pressure 1401lb., non-condensing, running at 
290 revolutions per minute. C, simple slide-valve, 15in. 
by lI4in., 1151b., non-condensing, 225 revolutions per 
minute. D, same as (©, but operating condensing. E, 
cross-compound slide-valve, 7in. and 13in. by 10in., 150 Ib., 
non-condensing, 310 revolutions per minute. F,sameas E, 
but operating condensing. H, tandem-compound slide- 
valve, 8tin. and 13}in. by 12in., 115 1b., condensing, 280 
revolutions per minute. G, simple uniflow engine, 8#in. by 
10}in., 125 lb., non-condensing, 250 revolutions per minute. 
I, same as G, but with 1751]b. boiler pressure. K, simple 
uniflow engine, 9}in. by 10in., 180 lb. superheat, approxi- 
mately 130deg. Fah., non-condensing, 240 revolutions 
per minute. 

A study of this set of curves shows that the poorest 
results obtained with the uniflow engine (G) with saturated 





steam at 125 ]b. are better than the best with any of the 
simple engines, even when operating condensing, and 
almost the same as those obtained with the compound 
non-condensing engine shown by curve EK. The unifloy 
engine at 175 1b. with saturated steam, running non-con- 
densing, is lower than the compound non-condensing 
engine at 150 Ib, as shown by EK, and the aniflow engine with 
180 lb. and 130 deg. superheat was lower than the com 
pound condensing engine with 150 1b. pressure as shown 
by curve F, 








THE ACID OPEN-HEARTH PROCESS.* 
By F. ROGERS, D.Eng., B.A., M.Sc. (Sheffield). 


W8ILsT numerous writers have dealt with the general 
metallurgy of the acid open-hearth amongst the other 
steel-making processes, they have, on the whole, left 
room for a reasonable claim that persistent mystery and 
some ignorance continually enshroud steel making, espe- 
cially by the acid open-hearth and crucible processes 

Many of the views and suggestions in the present paper 
will have a direct or indirect bearing upon steel making 
by all the six usual processes; but attention has been 
centred upon the acid open-hearth process, partly for the 
reason mentioned, and also because for a considerable 
period of years acid open-hearth steel has remained in this 
country a sort of standard of reference for quality amongst 
structural steels. Further, the metallurgy of this process 
offers in many respects a convenient starting point for 
the study of all the steel-melting processes. 

In all the oxidising processes it is essential at the end to 
deoxidise the metal by some means. The prime effect of 
neglect to do so is blow-holes in the ingot, a defeet which 
in the majority of cases is inadmissible. There is also 
considerable evidence which suggests, but as yet does not 
prove beyond doubt, that beside the gases—mainly oxygen 
in some form and hydrogen and nitrogen—which cause 
blow-holes, further gas, including oxygen, remains in com 
bination or solution in the steel, to its detriment. 

Two principal methods are in use which contribute to 
secure the desired end. The first is the bringing of the 
bath to proper ** condition ” towards the end of the melt- 
ing process; this factor assumes exceptional importance 
in the open-hearth acid process, ‘The second is the use ot 
deoxidisers. 

The term ‘* condition ” is often abused in its application 
to steel melting, being used in a vague and mysterious 
manner, frequently to cloak ignorance. It is true that 
it is not yet possible to keep the working under the con- 
tinuous control of instantaneous precise measurement, 
but there is every reason why this fundamentally important 
* condition’ should be as fully understood as possible. 

What is meant by * the condition of the bath” is pro 
perly its temperature, the composition—particularly the 
carbon and oxygen contents—of the metal. and the com 
position—-particularly the iron oxide content—of the slag. 

There are many considerations involved in judging the 
** condition ” during working. After the primary aim, the 
adjustment of the carbon content, is well in hand, 
the deoxidation of the metal should occupy first place. The 
diminution of oxygen in the metal is indicated by the 
appearance of the sample and by the quieting down of 
the reaction, in conjunction with the carbon content of the 
metal, the composition of the original charge and slag so 
far as known, and the temperature. 

** Dead melting *? means the minimising of oxygen in the 
metal at this stage. The influence of temperature in dead 
melting is usually misunderstood. ‘The reaction between 
iron oxide and carbon in the bath proceeds further in the 
direction of minimising the total iron oxide present as the 
temperature is raised. On the other hand, the rate of 
oxidation of the bath by the furnace atmosphere increases 
with the temperature. In practice, however, under ordi- 
nary conditions, the author has found that the balance is 
strongly in favour of the higher temperature. No satis- 
factory figure for the temperature can be given, since the 
means of measurement hitherto available are always open 
to an error of 20 deg. to 30 deg. Cent., and this amount 
is sufficient to make the difference between good dead 
melting and bad. 

Diagram I., with its legend, illustrates this point. It 
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Diagram I. -DEAD MELTING. 

Curve “ Carbon" shows the bath carbon content (C) in relation to 
the time (t). , 

Curve ** Temperature ©’ shows the corresponding temperatures. 

Curve B B’ shows the oxygen (O) taking part in the reaction FeO +- 
16dC 
12 dt 

Curve C C’ shows the oxygen entering the slag from the atmosphere. 
C C’ and B B’ intersect at D. 

Curve A D shows the total oxygen present in the bath previous to D. 
The curve A D frequently meets B B’ elsewhere than at D. 

The part of the ordinate intersected between B B’ and A D C’ repre- 
sents the oxygen in the bath in excess of that taking part in the reaction 
FeO + C= Fe + CO. These intercepts are plotted separately in 
Diagram Il. 

The ideal consists in dead melting to “ condition D,"’ that is : 

Oxygen D, allin course of removal by reaction FeO + ©; 
Carbon D’ ; 
Temperature D”’. 


has already been mentioned that it is important to mini- 
mise the small amount of oxygen which remains in the 
metal. The foregoing remarks, however, would apply 


eS Fe + CO: the equation of the curve is O 
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equally well if we were merely contemplating the mini- 
ising of oxygen in the slag, but in some of the following 
romarks this would not apply, and it may therefore be 
taken that the author considers oxygen as being present 
in the bath—and in the solid steel—in small amounts as 
dissolved iron oxide. 

The bearing of these views, however, is less clear unless 
it be realised that he considers that when dead melting is 
achieved, there is an appropriate equilibrium involving 
the retention of an amount of iron oxide in solution, in the 


molten metal, which is quite a definite amount in relation | 


-temperature, carbon prin 
The equili- 


io the other factors involved 
cipally, in presence of iron, silica principally. 


brium here referred to is not a stationary condition, but | 


the reaction still continues in passing through this con- 
dition, 

The influence of lime—if present— 
should here again be mentioned for the sake of complete- 
ness. 

The addition of lime causes in effect the displacement of 
some iron oxide—although the entire slag remains an 
approximately homogeneous solution—-which reacts with 
carbonin the metal, thus lessening the total iron oxide in the 
system. The effect is slightly increased because the dis 
tribution of iron oxide between slag and metal will—upon 
well-understood physical and chemical grounds—be pro 
portioned to the total iron oxide present—that is, the 
addition of lime does not merely lessen the iron oxide in 
the slag, but also lessens the iron oxide in the metal cor- 
respondingly. ‘The diagram represents this : 


Effect of Adding Lime. 


rea SiO, Slag CaO 10 
FeO f 
FeO Metal KFeO — € 


Before adding lime After adding lime 


It is evident from this explanation of the action of lime 
that when, as often happens, the nature of the charge and 
other conditions are such that the early addition of lime 
is not essential, it is sufficient to add lime at a late stage 
in approaching the dead melted condition. The above 
described reaction then occurs, and a satisfactory dead- 
melted condition is attained in from twenty to sixty 
minutes, according to various other circumstances. Inthis 
way the exposure of the banks to possible damage from 
careless handling of the lime is minimised. 

It is necessary, in considering the above, to realise that 
the whole process is an oxidising one, and that the oxidising 
action never ceases during normal working. Thus the 
expression ** dead melting” is a relative one, and it is im- 
portant to inquire what happens if the ‘‘ dead-melted ”’ 
condition be over-stepped in any way. At this stage the 
reaction may be comparatively slight—for example, a drop 
of 0.01 per cent. carbon in } hour—or rapid—a drop of 





three to five times as much—yet with satisfactory results. | 


Reference to Diagram T. will show what may happen next : 
we may in the extreme case have the rate of production 
of iron oxide by furnace atmospheric oxidation greater 
than the rate of its decomposition by carbon, and the car- 
bon being low, the metal becomes increasingly charged 
with iron oxide. It is probable that the solubility of iron 
oxide in the metal increases slightly as the temperature 
rises and as the carbon decreases beyond some very low 
figure (Diagram LV.). 

{t is further probable that the solubility of each of the 
yases decreases continuously with rise of temperature from 
the melting point, 


shown qualitatively in Diagram LV. for oxygen as CO. 


in this equilibrium | 


but drops suddenly in solidifying, as | 
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| tions, 
| ture, and oven a first addition of lime, need not in this 
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| | Diagram Ill._-DEAD MELTING. 
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| different temperature curves 1 and 2. 
| are marked t. 
| isasin Diagram 1 
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Reference to Diagram IL. will now show in a simple form | 
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DEAD MELTING. 


=e ae ifes are oxygen in excess of that taking part in the reaction 


Diagram II. 


Ket Ke + CO, as obtained from, and explained under, 


Dis i sas 1. 


one of the principal features extracted from Diagram L., 
namely, the curve of excess oxygen present—the oxygen 
in the bath as a whole which is in excess of what can be 
removed by the reaction with carbon. 

In Diagram LILI. the corresponding complete diagrams 
—suchas Diagram I.—for two different temperature curves 
are given, with summary of several of the most important 
effects of adopting the higher temperature curve. 

We can now see the several conflicting factors which 
enter into the proper deoxidation at this stage—the chances 
of under-doing it on the one hand, and leaving the steel 
considerably oxidised, though not markedly wild—this is 
the commonest error—or, on the other hand, over-doing it 
and producing wild steel, which is not in all circumstances 
fully cured by the use of deoxidisers. Thus, for example, 
it is useless to make a rigid practice—as the author has 
known done—of running the carbon down to 0.07--0,09 per 
cont. in all casts, with practically no reference to ** con- 
dition’ in other respects, and then to imagine that this 
is dead melting because a lot of ‘* pigging-back "’ was done. 
At 0.09 per cent. carbon the bath is usually ** underdone,”’ 
because a relatively high temperature is required to dead- 
melt at this carbon. 

Incidentally, a relatively slight excess of temperature 
would, under these circumstances, lead to wildness ; but 
with care in approaching 0.09 per cent. carbon there is no 
difficulty in obtaining a good dead-melted condition at this 
carbon if necessary. 

Another extreme instance is the attempt to catch the 
carbon at, say, 0.45 per cent. carbon, including obtaining 
three or four successive samples in } to 14 hours, all analy- 
sing 0.45 por cont. carbon. This can be done, and some- 
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| 
| times is—appr oximately —but it is not to be imagined that 


this is properly “ dead-melting.”’ The bath has in such a 
caso been held quiescent by its coldness, and the diagrams 
show that, under these circumstances, its oxygen content 
is higher than it should be before going on with the addi- 
Incidentally, a relatively great excess of tempera- 
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INFLUENCE OF TEMPERATURE 
‘Two diagrams of the type of Diagram I. are here obtained for the two 


The other corresponding curves 
Otherwise the notation 


é 
"Tue Encineen” 


oughout respectively 1 and 2. 


D1 and D2 are the tw» resulting ideal dead melting *‘ conditions.”’ 
The advantages of the higher temperature curve 2 are seen to be : 
Greater — of working ; greater probability of reaching * ‘ condition 
D” at all: greater definiteness of “condition D,” &c., as discussed 
in the text. 


instance do worse than cause the fall of the carbon to 0.25 
percent. to 0.30 per cent. in 1 to L$ hours and produce a good 
dead-melted bath. 

It will be realised that to a great extent the diagrams 
here presented must be only of a qualitative nature. They 
have, however, been derived from a great. variety of experi- 
ments arranged to test the various points at issue. It will 


| be seen, for example, that a consequence of Diagram I., 


as of some of the above-expressed conclusions, would be, 
that if the temperature of the bath could be promptly 
raised whilst keeping the other conditions—especially oxida- 
tion and carbon addition—as stationary as possible, an 
underdone cast could be dead-melted or a dead-melted 
cast made wild. This is not, however, very well illus- 
trated in the acid furnace, owing to the relative slowness 
of the heating, but the action is evidently exactly what 
should be made fullest possible use of, as mentioned in the 
foregoing instances. On the other hand, it is possible to 
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Diagram IV.--SOLUBILITY OF CARBON MONOXIDE AND OF 
FERROUS OXIDE. 


| study this action in the reverse way—that is, by prompt 


cooling of the bath. The means by which the author 
achieved this was the addition of fairly massive scrap steel 
of similar class to the bath. If this be done when an ideal 
dead-melted condition has been obtained, then as soon as 
the scrap addition is melted and mixed in, the bath shows 
the usual signs of coldness. 

Again, if a good dead-melted condition be exceeded, and 
by pushing the temperature too high in relation to the other 
conditions, a somewhat wild bath is obtained, the addition 
of the correct amount of scrap restores a perfect dead- 
melted condition. 

Here the author feels obliged to issue a word of warning. 
It must not be imagined that he is advocating the indis- 
criminate addition of scrap for the control of condition in 
dead melting ; to do so might cause more mischief than it 
would remove. Further, he does not make a sweeping claim 
of novelty in adding scrap—or anything else—to the bath, 
which has often been done by others, especially amongst 
the final additions ; but he is not aware that it has been 
used in exactly the way above described in the study of 
the essential ‘‘condition”’ of the bath. It is one of the 
most valuable methods of study of which the author is 
aware, and it has assisted him in arriving at a decision 
as regards several of the more obscure features of the sub- 
ject. 

It 1s necessary to draw attention to another important 
consequence of the above views. In the attempt to end 
the oxidising stage satisfactorily, it is from the practical 
point of view necessary not only to minimise the oxygen 
present in the system, but also to do so with the carbon 
content within reasonable limits of a desired figure—which 
varies considerably with the circumstances. The nature 
of the running equilibrium has been indicated, and it is 
therefore evident that some careful choice must be exer- 
cised in regard to the controllable excesses which may 
occur. In this respect we have to notice chiefly tempera- 
ture, carbon, and iron oxide. The influence of temperature 
has already been discussed. The important point as 
regards carbon and iron oxide is to choose correctly the 
carbon content at which to cease oreing, so that in view of 





all the particular circumstances then prevailing—approx'- 
mate ore content of the bath, the relative keenness of work- 
ing of the furnace, the general nature and volume of the 
slag, &c.—dead melting will be achieved at a convenient 
carbon content. 

DEOXIDISERS, 


It may be, and sometimes is, asked: What is the ad 
vantage of such great care in deoxidising the bath by dead 
melting when deoxidising additions are afterwards to; be 
used ? The reply is that the author has found by wide 
and careful experiments that no one deoxidiser will alone 
thoroughly deoxidise steel, and that when two or more 
deoxidisers are used each has an effect, and the combined 
effect is greater than if one of them be omitted ; in fact, 
the more the better, if they be good deoxidisers. The fact 
that carbon alone is not sufficient to deoxidise steel 
demonstrates the truth of this conclusion. The actions 
of the deoxidisers are not quite identical. Thus we have 
carbon, which forms a gaseous product—CO, possibly 
soluble in the metal, but largely passing off—with the 
oxygen present, and a soluble carbide with the metal. 

Manganese, to the extent it is commonly used, dissolves 
in the metal in some form and produces manganese oxide, 
which unites with avidity with silicates, but which is at 
most slightly soluble in the metal. Incidentally, also, a 
part of the manganese unites with sulphur, producing an 
insoluble sulphide. 

The action of silicon normally resembles that of man- 
ganese—it is partly dissolved in some form, and it pro- 
duces insoluble silica, whose assimilation by the silicates 
and basic oxides is not so ready as the combination of MnO 
with the silicates. 

Aluminium, in the amounts used, enters only to a very 
slight extent into the metal, and produces an oxide which 
frees itself fairly readily from the metal, but which does not 
readily associate itself with the other non-metallic matters. 

From the point of view of partial pressures of solutions 

and balanced reactions, the greater simultaneous action 

of deoxidisers seems fairly comprehensible. Despite, for 
example, the presence of some manganese in solution in 
the molten metal, a certain amount of FeO and CO still 
remain dissolved and even unacted upon by Mn. 

Upon adding silicon to the system, the saturation pres- 
sures of FeO and CO fall still further, but not to zero. 

There is similarly a drop upon each deoxidising addition, 
assuming that at least a slight excess of deoxidiser is used. 

DEOXIDISERS. TEMPERATURE EFFECT. 

The exact saturation pressure of the residual FeO and 
CO depend upon the temperature. The heat balance shows 
that in the presence of excess deoxidiser the pressures will 
fall with higher temperature. This the author has veritied 
in numerous experiments. In other words, the deoxi- 
disers are more efficacious, the higher the temperature of 
the metal at the time of their addition. The effect of 
higher temperature and time in giving the entangled pro- 
ducts greater opportunities to float to the top'is generally 
recognised. Here again high temperature is advanta- 
geous, but it is, as in dead melting, necessary to beware of 
the renewal of too oxidising conditions in attempts to raise 
the temperature at this stage. The casting conditions 
which have to be met are, however, usually permitted to 
dictate the temperature control more and more as the end 
of the process is approached. Throughout, the process is 
admittedly full of such compromises ; but the present is a 
plea for ideals accompanied by sugyestions as to how to 
attain them, and even in the last-mentioned stage the 
author much prefers to see it attempted to get the max1- 
mum deoxidation as stated, followed by temperature 
control, or even by modification in the details of casting, to 
obtain the required ingots. 


CASTING. 


Approaching the casting stage, the processes have more 
and more in common, but at the same time there is a 
greater variety in any event in the conditions to be met, in 
the size and form of ingot, &c., so that strictly metallurgical 
generalisations are not so readily applicable te the whole 
field. Only a few of these points will be touched upon in 
the present paper whose relation to the melting process 
proper is closest, and other features will be left until a 
future occasion. 

Much good steel is more or less ruined in “the pit” in 
casting, and the author has given much importance to the 
improvement of execution at this stage. 

Three of the principal types of original defects in steel 
are rokes, non-metallic inclusions, and pipe. Rokes which 
do not contain siliceous matter may arise in mechanical 
ways in worked steel, but more generally they arise from 
blow-holes in the ingot. The means which have above been 
outlined for minimising oxygen are the prime means for 
obviating rokes arising from blow-holes. Blow-holes, 
usually local in the ingot—that is, not related to the 
general anatomy of the ingot—can also arise through wrong 
design of ingot, bad surface or facing of mould, &c. 

Non-metallic inclusions arise in various ways: (1) 
Entangled slag, and silicates or MnS in suspension in the 
bath and carried over to the ingot ; (2) silicates formed 
in situ in the ingot by a continuance of the deoxidising 
action and aided by oxidation of the steel by air during its 
passage into the mould ; (3) MnS formed in situ by con- 
tinuance of the action of Mn in the ingot during solidifica- 
tion; (4) fluxed refractory fittings, especially runner 
bricks. 

The influence of high temperature and time in lessening 
(1) has already been noted, As regards (2) and (3), there 
is a slight advantage in hot steel ; (4) is a strong argument 
for avoiding bottom running if possible. 

Steel made on the lines indicated will have the greatest 
tendency to piping, but it is always possible to minimise 
this tendency systematically. This depends essentially 
upon the adoption of conditions conducive to efficient 
feeding during solidification. These include the proper 
proportioning of diameter to length of ingot and means of 
hindering the cooling of the upper part ; these means are 
of several kinds, and their choice largely depends on cost 
in relation to the selling value of the steel. Refractory lined 
heads, and ingots wide end uppermost, are the simplest 
and most direct methods. 

The full advantages of casting ingots wide end up are, 
for the greater range of ordinary work, best obtained from 
a mould standing on a loose bottom plate, preferably with 
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main difficulties encountered are in starting and in supply- If the required supply of alcohol cannot be produced 
ing a sufficient quantity of fuel. When alcohol is used in | from raw or waste materials not at present utilised, it will 
an ordinary petrol engine the consumption of:fuel per] be necessary to grow special materials for the purpose. 
brake horse-power is about 50 per cent. greater than in the | The most promising sources in this respect appear to be 
It appears, however, that the consumption | maize, wheat, barley, potatoes and beet. The Committee 
has obtained information on these matters from various 
distillers and other persons, and is making further in- 
quiries. 

The following figures have been collected from various 


a well for sizes over three tons or so, containing a loose but 
fairly massive piece of scrap plate for the stream to strike 
upon first. If this loose piece be adopted, it is essential 
that every loose piece absolutely should be identified 
afterwards for each ingot, since sometimes I have known | case of pefrol. 
this plate, if too light, to be washed up into the ingot and j of alcohol per brake horse-power in a specially designed 
cause trouble. alcohol engine will not exceed in volume the consumption 
In conclusion, the main objects of the present paper | of petrol in a petrol engine. 

have been to give critical consideration to the principal (b) Alterations necessary in existing Types to work effi- 

features of the acid open-hearth process which affect the ciently with Alcohol—The main alterations necessary in | SOurces, and represent the approximate yield of alcohol 
production of a sound, clean ingot. Naturally, attention | the ordinary design of petrol engines to fit them to work | under practical conditions from various substances. Some 
has been mainly centred upon the most predominant of the efficiently on alcohol are as follows, viz. :— of the yields given are those actually obtained on large 


features, deoxidation. The means of carrying these prin- (1) An increased compression from about 75 lb. per scale operations, whilst others, based on composition and 
ciples into effect in the process have been indicated—ideal square inch, which is the average for petrol engines, small operations, have been subjected to the deductions 
dead melting and the proper use of lime and of deoxidisers. to about 180 lb. per square inch, both above atmo- | indicated by actual practice. 
Finally, brief consideration has been given to conditions spheric pressure. Imperial gallons of 
which must be observed in order to utilise the full advan- (2) A pre-heating of either the fuel or the air or of the Material. alcohol (95 per cent.) 
tage of the higk degree of deoxidation obtained, and in mixture of fuel and air. per ton (2240 Ib.). 
order to minimise the piping to which such steel is other- (3) An increase in the area of the fuel jets and fuel Maize aie eR sie Si: ha) fad 80-83 
wise subject. Itis seen that the author’s general preference supply pipes. seer Soe SOM Qe TOM 6 
is for ingots cast, with the wide e rmost, anc pe 2 : . : reat ee Nea eee eS ke Sa ee 
suitabl ie a ose ecw om r aos sede a poner (c) Starting—Though an alcohol engine designed in the Potatoes 16-24 
mas a cis ee err ene een oe ae above manner will run efliciently, it cannot generally be Beet ae ee 12-16 
<0 ROE a Ee lusions here re. | St@tted from cold with alcohol. In order to overcome this Apples and pears 9-14 
>. Ss cc 5 , + >. 5 5 4 re- = ye ° . + ric: 7 rache a 
‘ fers have been made aan “ ety "ee dudes is | ‘lifticulty some special means must be provided. For — dg re : 
« rt r orks. ris <4 ° ‘race tree » 
: ~ if ees example, either the carburetter must be pre-heated by a ose dae yt AOE a 
thus indebted to many firms, and is grateful for courteous ‘ ~ Rives ° Sawdust (soft woods) pee See nh 20 
s06* : s s torch or in some other way, or an arrangement must be pro- rae ] 
permission to mention amongst them Messrs. Cammell | yiao4 whereby a small amount of petrol can be used at the Motion Sage Wie he So os Sh a Bee 
Laird and Co., Limited, Sheffield ; Messrs. Taylor Bros. WI REET P 2 “ea Molasses «2 -. -- +) ee +e es 65-70 
and Co., Limited, Leeds ; and Messrs. John Baker and Co Sars. wae temperature sufficient to vaporise the fuel The Committee is not yet able to give particulars of the 
Limited, Kilnhurst, near Sheftield - | is attained the alcohol can be gradually turned into the ost of fact re from the abo ¥ adn 
b>) ° . o . . ‘OS + =) 5 =] ove SO Ces. 
. : . ‘ carburetter and the pre-heating of the fuel maintained by | ‘ Pee ee eee ee " 
the exhaust gases. : 
V. PrRoposaLts TO USE ALCOHOL MIxeD WITH BENZENE 





(d) Advantages of Alcohol over Petrol.—Alcohol pos- 
sesses various advantages over petrol as a fuel. In the 
FUEL ALCOHOL IN AUSTRALIA. first place, the products of combustion in an alcohol engine Various authorities have proposed that alcohol should 
pesca Pd tag aay henge are free from smok ’» | be used as a fuel in admixture with other materials, such 

Tue Commonwealth Advisory Council of Science and | eCODOY: San Soe penen: Se Se See, Somign Sa handling as benzine, ether or acetylene, The main advantages 

’ apap of alcoho] is much less than in the case of petrol. Thirdly. | ¢laimed for the use of such ¢ Imixture are as follow 
Industry appointed some months ago a Special Committee F . . Pil Se Se Sen See Os MLAs en MERLE OES S00 188 ie 
’ & there are many theoretical chemical and physical reasons | \j,_ . 





(CoaL Tar). EvHer, ACETYLENE, OR OTHER MATERIAL. 


investigate : le sti F aleo. fue ‘ ‘ 
to investigat the whole question of alec hol fuel and why alcohol should yield superior results. It can be used a eect ge ee ae ee or eT 
engines. This committee has now made its first progress F- oo es oe x ; (a) It could be used efficiently mi existing types 0 
o ae itdal i poy 5 without danger of pre-ignition under high compression ; engines 
report, which runs as ows :— : . 4 “ae : Ss. 
aia nd 4 aie i it can yield a much higher percentage of its available (4) If benzene were used, it would give a considerable 
I. Inrropucrion. heat contents in the form of work; and for car- impetus to the manufacture of that commodity from cou! 
Wis, ied tniethinds of the Mestad © ree tind buretting purposes it is stated to be much more homo- | tar, and would enable supplies of alcohol to go much 
;, A© DFSt mecUNE ¢ 1€ Special Commuttee, appointed | geneous than other fuels with which it competes. Lastly, | further than if aleohol were used alone. 
ry the coon peng to inquire into the production of indus- | alcohol is produced in Australia, and, if necessary, can be (c) With the use of such a mixture there would be no 
trial alcoho in + ustralia and the design and manufacture manufactured in largely increased quantities in this | difficulty in starting the engine from cold. 
sae earyl ewe epg si neth ogee eae i ae es (d) As the use ‘of such mixtures spreads, manutac- 
—. a te ra aes Mee oe a oe ee P (ii.) Development of Slow-speed Stationary Alcohol Engines turers would, it is claimed, so improve their carburetters 
e€ eld sev: € Ss é _ ‘ VP eied x sila’ Me % - a R 5 , fe 
8S | Preferable—The Committee have decided to devote their | and their engines that the proportion of the material with 


in all. : ait Sies ieee Wa . : ; 

The work accomplished by the Co ittee to this eek Peay 52. te Senin sae manufacture ©! | which the alcohol is mixed could be gradually reduced, 

i ‘y be ‘of Seinantibined va 1 i nitial h Ai nd stationary engines rather than to motor-car engines. This | and in this way the great difficulty in passing over from a 
time has been of a preparatory and initial character, an isi ras shed in view of the f eC ~onsider tgs rts 5. : cc 

ope ‘ a decision was reached in view of the following considera- type of engine, of which thousands are in use, to a modi- 


has consisted mainly (a) in collecting and considering in- | 4; i 

. snes pr ) & tions, viz. :— ont : ; enn 
ae > e ieee . 9 . i ‘ ' ? . ication thereof would be overcome. 
formation already available both in Australia and other (a) The chief difficulty likely to be experienced in bring- (e) As alcohol in the form of an admixture comes into 


countries regarding various aspects of the problem referred ing alcohol engines into general use is that some special wider use, producers would be encouraged to increase the 
to the Committee ; (b) in considering the special conditions | means must be provided for starting the engines. This | supply rs ae nae agence ‘a : 
in Australia, which are likely to affect these aspects of the | difficulty is not likely to be so serious an objection in the ; f) ‘Special advantages are claimed for the use of ether 
problem, and (c) in formulating general lines for future | ease of stationary as in motor-car engines. oceans ans me site diathiiaiink hey them teiainton, 
eee eee : (6) The experience in other countries, so far as has been | under a eu yrocess of a fuel called * Natalites” in which 
~ euniienalte smount of work has already been carried | ascertained, points to the fact that alcohol is more efficient | the ethe : and a alochel are manufactured to vether in the 
out in other countries, and one of the first steps taken by the | in engines of low-piston speed and long stroke. This is form of a mixture, thus obviating the i for first 
Commmiiites was to cbtein an ebeteecs of muforsasion aveil- apparently due to the fact that when alcohol is used in a producing the alcohol, and then iacaiuinbialng tee ether 
able in the technical and scientific journals at the Melbourne high-speed motor, since the fuel ignites slowly, compared es = ; 
Public Library. The Committee also got into touch with | with petrol, the propagation of the flame is not sufficiently The Committee recognise the force of the above. argu 
various experts in Australia, America and England, and rapid to suit a high piston velocity and a piston travel canis. iaay peer ing nagar ithatoheoadiy a eiiiee 
has arranged to co-operate with the Imperial Motor Trans- | which is too limited in range. The alcohol engines used | they a oply to the win ion ist tis use ‘Adalaahol rt eS Yay 
port Council, London, and with the Sub-committee on | jin Germany are almost entirely of the high-compression aig ban pather ere ‘a eiibioneie enuines, Seek 
Molasses of the Queensland State Committee of the | siow-running type, and although the design of engines of ccteiak: thane in think th te Meatnabie ty-alen, hers at the 
Advisory Council. , oe ; this type seems to have been worked out fully in that arte ion Gf Mahowaey bettie cnn etaonalialone. ile 
__ The question of the production of industrial alcohol and | country, comparatively little work has yet been done on Pechatintne nialaidne shat A Se RMIT din” akin fai anh 
its utilisation as a fuel has attracted a considerable amount | the high-speed type of engine used for motor cars. Until | oy, sine giitead to ane abechel alone in view of the higher 
of attention in various countries in recent years. This was | the outbreak of war the German motor manufacturer had a wags enenke eftaietor of that commodity os 6 fuel 
largely due to the prospective shortage in supplies of larger market outside his own country than in it, and it has Dememeiathy with the development of such an engine, 
mineral oils. Increased attention has recently been drawn | not been to his advantage to develop a type of engine | tn Committee proposes to ‘adie alee ea as aa rea Has Sg 
to the question in view of the rapid rise in the price of these | which can be used with a fuel generally available in his ing alcohol, pee nm an piece tite or alone, into general 


products and the large quantities of alcohol required for | own country only. “ae anche annie 
munition purposes. In Australia petrol has increased in (c) The problem of distribution of alcohol is not likely The Ceasuiies pa accordingly, making inquities with 
pane Soe: is. per gallon in 1908 to 2s. 73d. per gallon 11 | to be so serious in the case of stationary engines as for the | g view to the production in Australia of suitable materials 
1917. If the war continues there is a prospect of a serious general adoption of the spirit for motor cars. to be used a an admixture with alcohol, and as to the 
shortage in the supply ot petro] in Australia, if not even of (iii.) Exhibition of Alcohol Engines.—-In view of the above Ss ae arses of the waricus adimistitos ; 

a complete cutting off of the supply. As there are no| considerations, the Committee have abandoned the idea ‘ ‘ % 

payable oil fields in Australia the question is one of con- | of offering a prize for the best design of an alcohol engine.‘ VL THE DENATURATION PROBLEM 


siderable importance and urgency. In any case, even if | The Secretary (Mr. Horace Wyatt) of the Imperial Motor 
the war ends soon, the supplies of mineral oil are prac- Transport Council, London, is making inquiries on behalf 
tically stationary, while the world’s demand for that com- | of the Committee as to the most efficient and suitable type 


The denaturants at present necessary for industrial 
methylated spirits, under the Excise Act and Regulations, 


modity is increasing enormously. of engines available. On receipt of the desired informa- | are as follows, viz. :—2 per cent. of wood naphtha, } per 
tion the Committee proposes either to purchase or have | cent.each of pyridine and mineral benzene. The cost of 

II. CLASSIFICATION OF MATTERS REQUIRING constructed an engine or engines for demonstration pur- | these denaturants is 1.74 pence per gallon of aleohol. In 
CONSIDERATION. poses. order that power alcohol may be available at as low a price 

as practicable, it is desirable that an alteration should be 


The Committee consider that much can be accom- 
plished in the way of advertisement and of familiarising 
(a) The design and manufacture of the engine; (b) the people to the use of alcohol as a fuel by exhibiting alcohol Committee are in communication with the Comptroller- 
supply of the alcohol, including its distribution ; (c) the | ¢Bgines at work at agricultural shows and other exhibi- | General of the Department of Trade and Customs on the 
denaturation of the alcohol. tions in the Commonwealth. It is hoped in this way to] matter, and has asked if the addition of 1 per cent. of 

The Committee is of the opinion that it is desirable to induce manufacturers in Australia to turn their attention | pyridine only would be satisfactory. This would reduce 
pursue their investigations into each of the above aspects to the production of alcohol engines. the cost of denaturants to 0.9 pence per gallon of aleobol. 
of the problem concurrently, since it is obviously useless The suggestion was not acceptable to the ustoms Autho- 
to produce an efficient engine if a proper supply of suitably rities, who have, however, granted permission fort he Com- 
denatured spirit is not available, while, on the other hand, The Cc Tene ae gree ag ee eee a mittee to obtain a supply of a quarter-cask (324 gallons) 
the supply of spirit will not be forthcoming in any con- lochol se hiked “re 1S : = 1€ ea nating diffeult trot bs of spirit for experimental purposes denatured in the manner 
siderable quantity until manufacturers are prepared to re rte ey ah gg ee shes ee yr ngsermg suggested. , : , a : 
place their engines on the market. The. ag wcocuen ee , at a. 4 : 16 ce meget md ' ad “the The Committee are making inquiries, and are collecting 

The various aspects of the problem, as specified above, me pera rar us Aviron at the poacad ¥ 8 ~ t data with a view of determining upon a cheap and efficient 
are dealt with seriatim in the following parts of this report. production of alcoho : 1s tg sugar mo ASSES ; but eve n if | denaturant which can be produced in Australia. In this 

the whole available supply of molasses in Australia were | matter particularly it is proposed to co-operate with the 
Lil. THe Drestcn AND MANUFACTURE OF THE used for the purpose in view - would be sufficient for the Imperial Motor Transport Council, London, with a view to 
ENGINE. production of only about 4 million gallons of alcohol per obtaining a denaturant which will be generally acceptable 
annum, whereas the annual importations of petrol are| throughout the Empire. The Committee will keep in 
in the neighbourhood of 17 million gallons. The total] touch with the Excise Authorities in this matter with a 
average annual quantity of molasses available in Australia | view of obtaining their co-operation in bringing about such 
4 SIE DE I for distillation is about 50,000 tons, of which about 12,500 modifications of the regulations relating to indust rial 
In the course of their inquiries, however, it soon became | tons are now used for that purpose. The remaining 37,500 | alcohol as may be thought necessary. 
apparent not only that a large amount of work in the design | tons are largely wasted. The present price of methyl The Committee hope that the whole question will be 
and manufacture of alcohol engines had already been | alcohol produced from molasses is about 1s. 9d. per gallon | dealt with by the authorities in a liberal spirit. Otherwise 
carried out, especially in England, France, Germany, and | ex-store in Melbourne. ; artificial difficulties in the way of the extended use of in- 
America, but also that alcohol has been used for a number It appears unlikely that any considerable quantity of | qustrial alcohol will be greatly increased. 
of years with success in specially designed engines, par- | alcohol can be manufactured in Australia from either raw ; 
ticularly in Germany. or waste materials not at present utilised. The most ihe tere 

(t) General Position.—According to the information | important of these materials are waste timber, grass-tree ‘ mon ian 
collected by the Committee, the following statements can | prickly pear, waste fruit and straw. The production of The Committee have received authority to incur expen- 
be made regarding the design of alcohol engines, viz. :— aleohol from cellulose. such as waste timber or straw, is | diture not exceeding a sum of £250 up to June 30th, 1917. 

(a) Utilisation of Alcohol in existing Types of Engines.— | costly, and the prospects of producing alcohol from these | The amount expended by the Committee up to the date 
Any petrol engine of the ordinary types can be run on| sources on a profitable basis do not appear encouraging. | of this report is £13 19s. 2d., comprising a sum of £11 5s. 
alcoho] without material change in its construction. The! The whole question is, however, receiving consideration. for abstracting information from journals available at the 

» 


The Committee considers that the main aspects of the 


iri j i . > i > ciati } " » j The 
problem requiring consideration are as follows, viz :— made in the existing regulations as to denaturation. The 


IV. THe Suppty or ALCOHOL. 


The Committee was at first impressed with the sugges- 
tion that valuable results might be obtained by offering 
a prize for the best design submitted by public competition. 
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Public Library, Melbourne, and a sum of £2 14s. 2d. for a 
supply of 324 gallons.of spirit for experimental purposes. 
VIII. Conctuston. 

The Committee recommend that this report be printed, 
together with an abstract of information and a biblio- 
graphy which thd Committee have prepared on the produc- 
tion and utilisation of alcohol as a fuel and the working 
and design of alcohol engines. Persons interested in the 
work can thus be placed in possession of the information 
acquired by the Committee. The Committee also recom- 
mend that this report be communicated to the Press, with 
an intimation that the Committee will be glad to hear from 
any person who is interested in their work or has informa- 
tion that will be of service to them. 

(Sgd.) T. R. Lyte (Chairman), 
W. R. Grimwapr, H. N. Kernort, H. V. McKay, 
Members of Committee. 
(Sgd.) GeraLp Ligutroor, Secretary. 
25th June, 1917. 








MINISTRY ORDERS. 


WOMEN ENGINEERS. 

A THOUSAND women are wanted at once to train for 
engineering and other advanced forms of work in the 
munition factories. The call is urgent, and to enable 
patriotic women to offer their services immediately the 
Training Section of the Ministry of Munitions is providing 
free instruction in machine work (general and more ad- 
vanced), oxy-acetylene welding, aeroplane woodwork, 
optical instrument work, draughtsmanship, electrical 
work, core making, &e. &¢. Instructional workshops, 
where the conditions of the best modern factories obtain, 
have been set up in London, Birmingham, Bristol, Luton, 
and Manchester, and other training centres have been 
established in twelve Metropolitan areas and in twenty-four 
provincial districts, as well as in four centres in Scotland. 

An appeal is made to women who are adaptable and 
intelligent, of good physique, and between the ages 
of eighteen and thirty-five years, to offer themselves at 
once for training in this essential war work. Such women 
are to be found in every class of society, and they are asked 
to apply at once to the Director, Training Section, Ministry 
of Munitions, 6, Whitehall-gardens. 


CALCIUM CARBIDE. 


The Minister of Munitions has taken possession of 
all calcium carbide, now or hereafter situated in the 
United Kingdom, except the stocks of persons who do 
not own more than } ewt. No person may deal in 
calcium carbide without a permit, and all persons, beyond 
the } ewt. limit, must within seven days from the first 
day of each month, commencing in the month of October, 
1917, send in to the Controller of Non-Ferrous Materials 
Supply, AM2/H, Hotel Victoria, Northumberland-avenue, 
London, W.C. 2, monthly returns of :—(a) All calcium 
carbide held by them on the last day of the preceding 
month. (6) All calcium carbide purchased or sold by 
them for future delivery and not yet delivered on such 
last day. (c) All caleium carbide delivered to them 
during the preceding month. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE STEEL RAIL TRADE. 


Srr,— The war has, of course, terminated the agreement known 
as the International Steel Rail Syndicate, or Rail “ Pool,” 
for the time being, at all events, and it is to be hoped that our 
manufacturers will not enter into any similar agreements after 
the war. If we cannot retain or extend our share of inter- 
national trade by our own efforts we are not likely to do so as 
members of any combine of which our organised and protected 
foreign rivals have the bulk of the voting power. The history 
of the Steel Rail Syndicate should serve as a lesson and a warning. 
Twenty years ago we exported as many steel rails as all other 
countries put together. There was nothing unnatural in that 
state of affairs. We owned more ships and more colonies than 
all our competitors in the steel trade combined. We had more 
money invested in foreign railways than our rivals. And we 
were, aS we are now, more dependent than any other nation 
upon abnormal exports of mannfactures to balance food im- 
ports. Our unique economic position entitled us to a great 
lead in manufactured exports. In 1897 we exported 581,000 
tons of steel rails, against the Americans’ (U.S.) 148,000 tons, 
Germany’s 113,000 tons, and Belgium’s 88,000 tons. 

In spite of that great lead, the reasons for it, and our natural 
advantages for retaining it, our rail makers entered into an 
agreement with their foreign competitors. I need not occupy 
your space with the details, but may observe that the net result 
was that by the year 1910 we had been outstripped by the 
Germans, who exported 515,000 tons, against our 485,000 tons, 
whilst the United States figures had increased to 353,000 tons, 
and Belgium’s to 165,000 tons. Thus, roughly, the Belgians 
had doubled, the Americans had much more than doubled, and 
the Germans had nearly quadrupled their trade, whilst ours had 
actually declined by one-fourth. The Americans with their 
trusts, and the Germans with their syndicates, were organised 
among themselves, and had fiscal protection in their own 
markets, whilst our people had little organisation and no protec- 
tion. Naturally, our manufacturers could enter into no kind of 
an international agreement save as losers. Our railmakers 
were practically forced, or cajoled, or cozened, into the combine. 
Bluntly it was put to them that they could either join the Inter- 
national Syndicate and be immune from competition in their 
home market, and have a preference in British Colonial and 
Argentine markets, or they could remain outside the syndicate 
and be undersold at home and abroad indiscriminately. Our 
manufacturers at that time were certainly alarmed---unduly 
alarmed, as it proved——by threats of foreign competition. and, 
operating in an unprotected market, they felt. themselves in a 
weak position. Théy entered the syndicate. 

For several years the Rail Syndicate embraced all the rail 
makers in the world: The manufacture of rails was confined to 
Bessemer steel, and to comparatively few makers. The trade was 
therefore easy to control. The world was mapped out into 
trading zones, or “spheres of interest.’’ The trade was so 
manipulated that/practically every rail order went to the parti- 
cular maker nominated by the syndicate: Under that agree- 
ment our British makers were: saved from competition at home 
for about ten years. 


tion, for the loss of a progressively increasing proportion of the 


That. was: poor consolation, or compensa-: 





trade in neutral markets, in some of which the demand for rails 
was growing rapidly. As just noted, all our foreign rivals 
largely increased their trade, whilst ours decreased both abso- 
lutely and relatively. But, labouring under free imports— 
unprotected in a world of protectionists—and with our muni- 
cipal authorities, tramway and railway companies, ever ready 
to accept foreign rails in preference to British, providing they 
were a trifle cheaper, our rail makers felt themselves obliged to 
join the International Syndicate, or face ruin. 

So long as the syndicate was able fully to control the business 
and keep its faith with the British stee] rail makers regarding the 
markets, or ‘‘ spheres of interest,’’ allotted the latter, the agree- 
ment was cheerfully observed by our people. But almost 
immediately after its second renewal, in 1907, serious trouble 
arose. Engineers began to accept open-hearth steel rails. 
That meant that almost any big steel works could make rails, 
and several new competitors arose. Some of these refused to join 
the syndicate. The result was that our rail makers, members ot 
the syndicate, were unable to seek trade except in definitely 
stipulated markets, or to quote anything below syndicate figures 
in any market. Whilst that was so, American, continental, and 
other non-syndicated rail makers were free to quote for orders 
anywhere and at any price they chose. Our share of the world’s 
trade became still smaller, whilst American competitors exported 
to our Colonies and the Southern States of America, Russians 
sent rails to South Africa and even into Ireland, and the Cana- 
dians exported rails to England itself. 

Nevertheless, the syndicate was renewed in 1912 for the third 
time, and remained in existence until the war smashed it. Is it 
necessary to utter any further note of warning against the 
renewal of any similar agreement after the war ? Organisation, 
or combination, we must have if we are to obtain and retain an 
adequate share of the world’s trade, but it must be on national 
lines. Obviously, whilst our fiscal system remains what it is— 
so long as we choose for various reasons to remain a nation of 
Free Traders in a world of Protectionists—we cannot enter into 
any international commercial agreement on fair, square, and 
equal terms with the traders, or producers, of other countries. 
We must rely upon our own efficiency and initiative. 

For many years after the war there will be an unprecedented 
demand forrailway materials and equipment. British India 
alone requires 70,000 miles of new railroad to bring her system 
up to the standard estimated as necessary eight years ago. 

{ussia requires 40,000 miles of new railway. In the last five 
years the new mileage in North America has only been one-fourth 
the average of the previous five years. Taking the world through 
there was a great shortage of mileage, and a still greater need for 
extra tracking before the war broke out. During the war, of 
course, the position has been aggravated. Not only have all the 
arrears to be made good as speedily as possible, but the enhanced 
price of food will lead to the opening out of vast new agricultural 
areas, and a consequent big demand for new railways. It is for 
our manufacturers to prepare in every way possible to obtain 
a due share of the trade that will be available. 

September 22nd. T. Goon. 


THE LATENT HEAT OF STEAM. 


Srr,-—-In the articles on *‘ The Latent Heat of Steam,’’ which 
were published in THE ENGINEER on July 6th, 13th and 20th, the 
conclusion was arrived at that the true latent heat of 
steam, or the heat latent in steam, absolutely free from water, is 
nearly, if not actually, 970.0 B.Th.U., or 538.8 calories at all 
pressures—that is, a constant—this conclusion being based upon 
measurements at the following absolute pressures : 1, 3.4, 14.7, 
19.7, 34.7, 39.2, 58.8, 64.7, 114.7 and 164. 7. 

My attention has now been drawn to the fact that Mr. T. 
Carlton-Sutton, whose paper was published last April in the 
** Proceedings” of the Royal Society arrives at the conclusion that 
the heat latent in steam absolutely free from water at one 
atmosphere is nearly, if not actually, 538.88 calories. Our 
values for the true latent heat of steam, or the heat latent in 
steam absolutely free from water, therefore corroborate each 
other. 

It was also pointed out in the articles that Regnault did not 
measure the true latent heat of steam, or the heat latent in 
steam absolutely free from water, for at, and at above 
atmospheric pressure, he measured the heat latent in mixtures 
of steam and water, the water increasing as the pressure in- 
creased, because he did not know, in 1846, that water can be 
present in steam in varying quantities, although this fact was 
known to James Watt in 1783, to Southern m 1804, and to 
Carnot in 1823; and, at below atmospheric pressure, Regnault 
measured nothing at all, because he lost some of the water pro- 
duced by condensing his steam, owing to the way in which he 
broke the vacuum. 

The method employed by Mr. T. Carlton-Sutton was the same 
as the method employed by the subscriber at Blackheath at one 
atmosphere, and which was described in THE ENGINEER on 
July 16th, 1909. Steam was produced nearly, if not actually, 
free from water, instead of leaving the formation of the steam to 
pure chance, like Regnault did ; and the heat latent in steam in 
this definite state of formation was then ascertained by condens- 
ing a portion, by placing a cold bulb completely in the steam 
space. The heat absorbed by the bulb was the heat latent in the 
weight of steam condensed, because the water produced by the 
condensation was at the steam’s temperature. 

The value obtained in the Blackheath measurements at one 
atmosphere was 539.94 calories ; but the primary objects of these 
experiments was not to obtain, like Mr. Carlton-Sutton, a 
scientifically accurate value for the true latent heat of steam, 
but to prové that no unknown form of heat existed in steam 
which, when these particular Blackheath measurements were 
made, appeared to be a possibility, because Regnault’s values for 
the total heat in steam were flatly contradicted by cards taken 
off commercial engines, which showed that there must be more 
heat in steam absolutely free from water at high pressures than 
Regnault stated—that is, that Regnault’s values for the total 
heat in steam at high pressures were not the maximum heat 
which could be present in steam, without superheat being 
present. FRANK B. ASPINALL. 

Blackheath, September 24th. 


AN EARLY STEAMBOAT. 


Srr,—-I am sorry that Mr. Lee has been beguiled into the 
realm of fietion—see page 248 of your last issue—but I hope 
that the following indications will enable him to find his way 
once more to solid ground. Blasco de Garay never made a 
steamboat, and in support of this sweeping assertion I refer him 
to page 105 of ‘‘ Abridgments of the Specifications relating to 
Marine Propulsion (excluding sails),’’ published by the Commis 
sioners of Patents in 1858. This volume was prepared by Mr. 
John MacGregor, familiarly known as ** Rob Roy,”? who made 
a special journey to Simancas, where the Spanish nationai 
archives are kept, for the purpose of investigating the question. 
He there found two letters from Blasco de Garay, dated 1543, 
describing experiments with vessels fitted with paddle wheels 
worked by men. The statement that he employed steam as the 
means of propulsion was characterised by Don Manuel Garcia, 
the ofticial in charge of the documents, as un mensonge historique. 
This, I think, ought to be sufficient to dispose of the claim made 
on behalf of Blasco de Garay to be regarded as the originator of 
the propulsion of ships by steam. Mr. MacGregor’s work was an 
official publication, and was issued with a blue cover, -so that it 
has never taken its proper place amongst books on. marine 
propulsion. This volume of * Abridgments”’ may ‘still be 
obtained at the Patent-office Saleroom, Qualjty-court, Chancery- 
lane, London, W.C., price 2s. post free. 

September 24th. Ra Be. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Basie Pig Iron Supplies. 


A Goop amount of the new basic iron is now 
coming forward. It commands a ready sale at the full 
authorised prices. Smelters state that these prices do 
not cover the cost of production where local conditions 
are unfavourable, and they are reluctant to suspend the 
making of forge and foundry irons unless it becomes 
imperative. They have, however, yielded to the extreme 
necessity of the situation, and the output of basic is 
steadily increasing. Happily, it is understood that those 
furnace owners who are helping the State in this matter 
will not be allowed to suffer loss. There its a difference of 
about 10s. in selling price between basic and foundry iron, 
the former being 97s. at furnaces, which is regarded as 
insufficient, the difference in the cost of manufacture of 
the two brands being much greater. A much better 
quality of coke and a higher blast are necessary for the one 
than the other, to say nothing of the extra skill required 
in manipulation. 


Forge and Foundry Material. 


There were indications on ‘Change in Birmingham 
to-day—Thursday—that forge and foundry qualities of 
pig iron are being called for in excess of consumptive 
requirements. Sellers were not at all inclined to give the 
market a free hand. Discrimination was used in the 
acceptance of orders, and in many cases limits were 
imposed. Some of the smelters still insist upon the 
condition that any authorised Government control 
advance shall apply to undelivered balances. Representa- 
tives of pig iron houses said they were unable to entertain 
inquiries relating to thousands of tons. There was no 
disposition to minimise the possibility of a real shortage. 
It may be taken for granted, however, that iron will not 
be sent out of the country if it is wanted at home. Our 
exports, though they have been cut down recently, are on 
a pretty substantial scale still, and leave a good margin 
which may be applied to relieving the position at home in 
case of need. Prices report:—South Staffordshire 
common, 95s.; part-mine forge, 100s.; foundry, 102s. 6d.; 
all-mine forge, 115s.; foundry, 120s.; warm air forge, 145s.; 
warm air foundry, 155s.; and special quality, 167s. 6d., 
while cold blast iron is 182s. 6d. Northamptonshire iron 
is quoted :—No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; 
No. 3 foundry, 90s.; No. 2 foundry, 92s.: No. 1 foundry, 
94s.; and basic, 97s. 6d. Derbyshire qualities are: No. 4 
forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry, 94s. 6d.; 
No. 1 foundry, 96s. 6d. 


Manufactured Iron. 


Manufactured ironmasters have so many orders 
on their books that they are anxious to see their way more 
clearly before they enter into further engagements. 
Current transactions are reduced to small dimensions 
therefore. Producers aim at keeping their old connections 
intact, and no more. The demand for puddled iron still 
outruns supply, and the considerable group of manu- 
factures of which it is the basis is badly cramped. Prices 
of merchant iron still rule at :—Marked bars, £15 10s., 
less 2} per cent.; Earl of Dudley’s brand, £16 2s. 6d.; un- 
marked bars, £13 15s.; and North Staffordshire bars, 
£13 15s. The above are the maximum prices prescribed 
f.o.t. at makers’ works net, except in cases of marked bars 
Uncontrolled prices are :—Gas strip, £15 10s.; hoops—iron 
and steel—-£18 and upwards; puddled bars are £10 10s. 
to £12 per ton. 


Sheet Trade and Price Control. 


The position in reference to the iron and steel 
sheet trade, and the reported intention of the Ministry of 
Munitions to apply price control has not developed. 
Some houses are quoting net prices which favour buyers 
in comparison with the discount allowance of 4 per cent., 
the figure being £18 10s. for black sheets of steel or iron 
indifferently, as against the £19 10s., less discount. 
previously ruling. Strong working up sheets are £22 for 
24 w.g. material, and thin sheets, mostly for Government 
consumption, £24 and £25 per ton. Some consumers of 
spelter amongst the galvanisers have been running rather 
short apparently, for there is a little more life in the 
market; but the buying is confined to early delivery, and 
there is seemingly enough metal to go round. The main 
outlet is connected with munitions, and the prospects of 
an increased demand for ordinary use are considered 
remote. Views differ greatly respecting developments in 
America, though there seems to be an idea that the filling 
of war needs over the autumn must eventually strengthen 
the position. Galvanised corrugated sheets keep at 
£28 10s. to £29 per ton for 24 w.g. material packed in 
bundles. 


Steel and New Proposals. 


Great interest has been aroused among steel makers 
in this district by the advance proposal of the Iron and 
Steel Institute at its autumn meeting, for the future 
pooling of orders in the British stee! trade on the German 
system and their subsequent distribution over the different 
districts of the kingdom pro rata to the capacity of the 
individual works for production. The scheme is, of course, 
a solidifying of the suggestions first publicly put forward 
by Sir W. J. Ashley, who occupies the Chair of Economics 
at Birmingham’ University. The representative of THE 
ENGINEER was present in Birmingham last April, when, 
before the Staffordshire Iron and Steel Institute, the 
Professor made his deliverance upon this question. L[recall 
with what anticipation the iron and steel masters of the 
Birmingham district and South Staffordshire gathered at 
Birmingham to learn what the distinguished local authority 
had to propose upon the subject, since it was well known 
that his pronouncement was to be one of unusual 
importance. In putting his views forward he used a 
description of the German steel syndicate and cartels 
given by Mr. Francis Walker, of Washington, America, 
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ten years before, ?.c., less than two years after the syndicate 
had been farigtds ath, as was to have been expected, 
the Professor brought his statistics up to very nearly the 
date of the outbreak of the war. Mr. Walker’ssummary and 
independent declaration, I may state, had been regarded 
by Sir Robert Hadtield, of Sheffield, as of exceeding import, 
and it was directly through his inspiration that the 
Staffordshire Lron and Steel Institute concerned itself in 
the matter. The action of the Tron and Steel Institute 
Committee in consulting leading steel makers of the 
country upon the advisability of following German practice 
in the British steel trade after the war was foreshadowed 
at the Birmingham gathering of last April. Professor 
Ashley, at the conclusion of his paper, expressly invited 
expressions of opinion from the steel makers present. 
Indeed, he explicitly stated that the object of his 
communication was mainly to elicit such expressions. 
[t is remarkable, however, how cautious the assembled 
iron and steel men were in responding to the Professor's 
invitation. They appeared to be possessed by that 
extreme conservatism and love of privacy which has so 
long hampered British trade progress, and has blocked 
the way to anything like common action in matters of 
output in the steel trade. In truth, this shyness was so 
noticeable that Sir William pointedly commented upon it 
at the close of the proceedings, and openly expressed his 
disappointment that, as he put it at the time, “ he had 
gained so little information upon the lines upon which he 
desired instruction from the steel masters present.”” The 
initiative of the Committee of the Lron and Steel Institute, 
following se soon upon the Birmingham meeting, is very 
suggestive. 


Steel Strip. 


Some renewed market activity is apparent m 
regard to the steel strip trade this week. In any case, 
makers have arrears of orders to overtake, which will 


render them independent. of current demand for some time 
tocome. There is no change in prices. 


Iron Trade and Colliers’ Demands. 

Towards the end of last week great fears were 
entertained in the iron trade that we were “in” for a 
serious strike of colliers in South Staffordshire, with all the 
dislocation that such a calamity would have entailed upon 
the ironworks. The trouble arose over the men’s refusal 
to wait for the Coal Controller's decision upon the national 
demand for a wages advance of 25 per cent., and at one 
time the number of men “out”’ amounted to 10,000, and, 
according to some reports, even 14,000. The strike 
originated in the Pelsall and Walsall and Walsall-Wood 
districts, and gradually spread to Cannock Chase, where 
the bulk of the Staffordshire collieries are situated. Here, 
however, it was stopped, happily, before most of the 
Cannock Chase men had ** downed tools.’’ Had the strike 
continued, the result to the iron trade would have been 
a most serious matter. Throughout the men acted openly 
in defiance of their leaders’ advice, and this constituted the 
most regrettable and dangerous part of the unrest. After 
urgent and immediate communications on the situation 
with the Coal Controller, however, the men, first at Pelsall 
and Walsall, and then at Cannock Chase were induced to 
descend the pits again, and to await the Controller’s 
decision, while still persisting in their demand, with the 
men in the rest of the kingdom, for the 25 per cent. 
advance. This week there has, fortunately, been little or 
no disturbance of industry, and the iron trade has indulged 
in very sincere congratulations upon the circumstance. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 


Iron, Steel, and Metals. 


THERE is no definite alteration in the general 
characteristics of the iron and steel markets; but the 
gradual contraction of the interests of the merchants in the 
trade proceeds, and every week there would appear to be 
less material in which it is possible to deal. Hence the 
outside consumer, requiring material for private work, 
hecomes worse off. The supply all the usual raw 
material for making finished iron and steel such as billets, 
and the steel-making pig irons, is practically used up for 
national purposes ; and all that is left for the outsider 
is some fair lots of shell discards, discard bars, plate 
shearings, &c., and these get less, or at any rate the demand 
for them is such that the supply appears to be diminishing. 
Krom these a little finished material can be made which 
remains, in practice, outside control, and for which almost 
any price in reason can be obtained. 


of 


American Steel. 


The news that very big reductions in the prices 
of American steel had been arranged has been a main topic 
of discussion this week, but it remains to be seen whether 
any private persons will obtain serious benefit. It is 
understood that the steel is to be offered not only to 
Governments, but also to the subjects of Allied Govern- 
ments, and no doubt strenuous efforts will now be made 
by the big importing firms to renew their business. The 
prices do not touch our official rates on this side, but they 
seem to afford a chance of importing steel at prices com- 
paring favourably with what has recently been paid for 
outside lots of such material as mild steel bars. Here, for 
instance, £19 has been given for this material, the new 
American price f.o.b. being equal to about £14. Of 
course, all depends upon freight, and it may perhaps be 
doubted whether anything in the way of transport, 
including insurance, can be arranged within £5 per ton. 
This is the problem which confronts the importer, and it 
is for him to solve it. The reduction in American steel 
plates is reported to be greater than in the case of bars ; but 
it has to be remembered that steel plate prices had risen 
to enormous figures. It is too early yet to see what the 
effect of the reductions will be on the steel trade here, 
but probably some advantages will accrue to private 
consumers besides the great saving which will be effected 
in national expenditure. 





Foundry Iron. 


There seems to be still a lessening of the super- 
fHuous quantities of Cleveland iron, and it is probable 
that in the course of a week or two this feature will 
disappear. The question for Manchester consumers is 
whether the supply available from the Midlands will be 
sufticient in the absence of any Cleveland iron coming into 
Lancashire during the winter. Some Derbyshire furnaces 
have already been taken for the making of basic pig, and 
it may be that more will follow, and there has been quite a 
strong demand for all the Midland iron in the Staffordshire 
district. It may therefore be time for the consumer here 
to consider whether the policy of buying in small lots 
should be continued very much longer. It is not that 
there is much probability of a change in prices, but it 
may be more difficult to obtain prompt supplies. Sellers 
of Derbyshire are very firm at 98s. 8d. per ton delivered 
and Staffordshire sellers continue to ask 102s. 6d., and 
seem to sell as much as can be spared at this price. ‘There 
is still no competition for orders, and the sellers are quite 
indifferent about taking business. ‘The demand for 
Scotch iron is small, but quite equal to the supply, and the 
maximum prices, plus a merchant's commission, are 
charged. 


Forge Pig Iron. 


Trade in forge iron is quiet, but probably all the 
iron of this class which is made goes quickly into con 
sumption, for it is now the cheapest material for the finished 


iron manufacturer, 


Serap. 

For foundry scrap the same prices being 
viz., 105s. to LO7s, 6d. for ordinary good quality, 
and I12s. 6d. to L1As. for the best sorts, including broken 
castings from textile machinery. The latter is not now 
very plentiful, as little textile machinery is being broken 
up at the moment. Dealers maintain that cast scrap 
generally is getting scarcer ; but so far there has not been 
any very insistent demand for it. Were the foundry 
trade to become active this winter one would be able to 
see whether there was any substantial basis for the claim 
of scarcity. Heavy wrought scrap is very firmly held for 
£7, and in some cases for £7 plus 24 per cent, or £7 3s. 6d. 
delivered from a yard to the nearest station ; and hence 
before it arrives at the works it costs in most cases 
£7 7s. 6d. Business has been done at this figure for good 
lots of piling scrap, but as a rule consumers object to pay 
so much and the trade languishes. In the end probably 
holders will have their way unless a large quantity of 
railway wrought scrap is put on the market, and of this 
there is no immediate sign. Railway wrought scrap is 
not being made at a normal rate because the renewal of 
lines is delayed during the war. In heavy melting steel 
scrap but little business is being done here, and it is 
difficult to maintain the maximum price of 105s. on trucks. 
On the other hand, there is a good demand for steel turnings 
at 70s. on trucks. 


are 


asked, 


Metals. 
A considerable cut in copper prices has been 
announced following upon the fixing of the prices in 
America, Strong copper sheets were reduced to £155, 


and the nominal prices for electrolytic copper were put 
down by £7 per ton. It is, however, almost impossible 
for private consumers to obtain copper at any price, and 
possibly this fact will prevent much reduction in the prices 
of the scrap alloys which may be purchased. Tin has been 
rather firmer, and merchants quoted £245 10s. per ton 
on the Manchester Exchange on Tuesday. 


The Municipal School of Technology. 


A series of lectures is being arranged at the above 
named school on the steam turbine. The lecturer is Mr. 
Gerald Stoney, and they will be of special interest to all 
those connected with the manufacture of turhines for 
sea and land purposes. They will be given in the evenings, 
and the first lecture will be on October 2nd. 


A School of Commerce for Manchester. 


Having formed the opinion that there is an urgent 
need for a wider and deeper commercial education than 
can be obtained from the routine of most business houses 
or from the limited opportunities presented by evening 
classes, the Manchester Education Committee has now 
established a Municipal High School of Commerce in which 
both full and part-time day courses in higher commercial 
work and in modern languages will be provided. The 
courses of study are organised to meet the needs of the 
following persons :—Young persons, who, possessing a 
sound general education, desire to enter upon a commercial 
course for one or two years with the view of undertaking 
ultimately responsible duties in business houses or 
professional offices; women of good education desiring 
to qualify for positions in higher clerical and secretarial 
work ; persons in business houses who can arrange to 
attend part-time courses of study in accountancy, secre- 
tarial work, foreign trade and modern languages; and 
employers, managers, and others holding responsible 
positions desirous of attending special lecture courses 
in accountancy, British markets, banking, economics, 
insurance, law, income-tax practice, or requiring a practical 
knowledge of modern languages for the requirements of 
foreign trade. Candidates for admission to the school 
must not be less than fifteen years of age, and junior 
applicants will be required to pass the school entrance 
examination or submit evidence of sufficient general 
education. The principal is Mr. Alfred Nixon, F.C.A., & 


The Textile Industry and the Education Bill. 


Lancashire people have always taken more than 
an average interest in educational matters, and no better 
proof of this can be cited than the crowded audience 
which welcomed Mr. H. A. L. Fisher, the new Minister 
of Education, at a meeting held at the Free Trade Hall 
on Tuesday evening. There are probably not many other 
towns in this country that could furnish an audience 
of several thousand to listen to a dissertation on educa- 
tional matters. Mr. Fisher, after referring to what 





Lancashire had done in regard to education, said his 
Education Bill aimed at the “ diminution of ignorance, 
unhappiness, misconduct, and disease.” After briefly 
describing the chief features o1 the Bill which are generally 
familiar, Mr, Fisher went on to refer to certain objections 
raised against it by members of the textile trades, especially 
with regard to the abolition of half-time in the cotton mills, 
and the introduction of day continuation schools. It had 
been urged by Mr. John MeConnel, vice-chairman of the 
Fine Cotton Spinners’ Association, that these changes 
would diminish by 8 per cent. the labour supply in the 
spinning and weaving industries. Mr. Fisher said he 
considered this estimateerred on the side of excess, because 
one of the clauses of the Bill had been misinterpreted, 
and it was assumed that the further deduction of two hours 
from the working hours, which was prescribed as a maxi 
mum where circumstances demanded, would be univer- 
sally and normally imposed. Mr. Fisher did not deny 
that there would be some diminution in the supply of 
labour which would have to be made good from some 
other source, and considered that some reorganisation 
would have to be made. He said the simplest change 
would seem to be to have two equal periods of work of 
four hours each between meals. He said Mr. MeConnel 
was alarmed by the possible effects of a clause in the Bull 
which provided that the local education authority might 
require a further period of non-employment not to exceed 
two hours, in order to ensure that the pupil who attended 
classes was in a condition to derive benefit from thern. 
But it did not follow that any additional time would 
he demanded under the clause, and if it were demanded 
the amount would be determined by the local education 
authority according to the necessities of the case. In towns 
where the school was near the factories and where the hours 
of the classes were arranged to follow the ordinary times 
for meals, he said there would be no cause for deduction, 
or at any rate such deduction would be very slight. He 
said we were not entitled to assume that a dimmution tn 
the hours of labour was always accompanied by a corres 
ponding reduction in the work done, and that shorter 
working periods tended to stimulate mechanical invention 
As a proof of this he mentioned that many of the latest 
inventions in the textile industry had come from America. 
With regard to half-time work, Mr. Fisher said that children 
under fourteen should not go into the mills. The result 
of such a practice was bad both for education and physique, 
and the time had arrived when the State must make up 
its mind whether a plan shown to be detrimental to the 
health of more than 30,000 children should be permitted 
any longer to continue. 
Barrow-in-Furness, Thursday. 
Hematites. 

There is briskness in the hematite pig iron trade 
throughout this district. In West Cumberland the output 
has returned to the normal and in North Lancashire the 
production of metal is well maintained. That more iron 
could be disposed of is still the fact, and will remain so 
until smelters see their way clear to put additional furnaces 
into operation. There is every probability of the demand 
for iron being exceedingly full fora very long time to come. 
In the meantime supplies of iron ore are rather fuller 
and a much better output is looked for. Prices are 
steady at the maximum rates of 127s. 6d. per ton f.o.t 
for parcels of mixed numbers of Bessemer iron and special 
brands are at 140s. per ton. For this special iron there 
is a strong demand on outside account. A big proportion 
of the erdinary iren ts used up in the district. There 1s 


still nething being done et the ehareoal ironworks at 
Backbarrow. 
Iron Ore, 

Throughout the Furness district and also in 


Cumberland there is a very busy state of things at the 
iron ore mines. Raisers are being pressed to give fuller 
deliveries of metal, not only to local smelters, but to iron 
makers in other parts of the country. Recent settlements 
with regard to labour are working in « satisfactory manner, 
and more iron ore is being raised in the district. At 
Hodbarrow the output of high grade ore is very heavy. 
The demand for foreign ores is brisk. 


Steel. 

There are no new features to note in the steel 
At Barrow and Workington every available mill 
Makers’ attention is mainly given 
to rolling semi-products. Some of this steel is made up in 
the district and there are also outside demands. The 
demand for finished steel, such as rails, is easy, except 
for special uses. The steel foundries are full of work. 
Prices are steady, with heavy rails at £10 17s. 6d. to £11 
per ton; light rails £14 to £14 10s.; heavy tram rails, £14 ; 
ship plates, £11 10s.; boiler plates, £12 10s.; and billets, 
£10 7s. 6d. per ton. 


trade. 
is busily employed. 


Shipbuilding and Engineering. 


These trades are particularly well employed 
all round and likely to remain so. Boiler makers, iron- 
founders and those engaged in speciality trades, such as 
chilled iron and steel, are very busy. 


Fuel. 


There is a keen demand for coal, and steam sorts 
are at 25s. to 27s. 6d. per ton delivered. House coal is 
in increasing demand at 27s. 6d. to 37s. 6d. per ton 
delivered. For coke there is a strong demand. East 
Coast qualities are at 33s. to 35s. 6d. per ton delivered, 
and Lancashire cokes are quoted at 31s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


ALTHOUGH business has been somewhat quiet 
this week, the Cleveland pig iron market has maintained 
a firm and cheerful tone in anticipation of some heavy 
buying on home account in the very near future. A fow 
of the allocations for October, al] of them for‘the North of 

















Sepr. 28, 1917 


tn 


THE ENGINEER 











England, have already been issued, and the general 
expectation is that the allotments for the ensuing month 
will be heavier than usual. The Scottish foundries are 
expected to take larger quantities, and with the issue of 
further Government orders the foundries in the North of 
England look like being exceptionally active during the 
next few months. There are adequate supplies of foundry 
iron, notwithstanding unavoidable irregularities in the 
working of the furnaces, and forge iron is very plentiful. 
The latter, however, is in good demand for Scotland. In 
the export trade, apart from shipments to France, business 
just now is quiet pending the issue of further licences. 
The July allotments for Maly have all been shipped and 
permits for August and S-ptember are not yet to hand, 
though they are expected in a few days. Home maximum 
prices are unchanged at 96s, 6d. for No. 1, and 92s, 6d. 
tor No. 3 Cleveland, No. 4 foundry, and No, 4 forge. The 
export quotations are :— No, 1, 107s. 6d.; No. 3, 102s. 6d.; 
No. 4 foundry, 101s. 6d.; and No. 4 forge, 100s, 6d. 


Hematite Pig Iron. 


The position of the East Coast hematite pig iron 
trade is absolutely unchanged, the whole situation being 
entirely dominated by the inadequacy of the supplies to 
meet the demand. Home consumers, it is true, have not 
much reason to complain, for although it is only from 
hand to mouth, their requirements are being met by the 
Control Committee’s careful distribution of the iron 
available. But the export trade simply bristles with 
difficulties and perplexities. September is now almost 
expired, but the August licences are not out yet, and there 
is no indication of when they will be issued. Moreover, 
the uncertainty still continues as to the arrangement 
fixing the export price of East Coast mixed numbers at 
141s. per ton, plus the excess in freights, so that altogether 
the lot of the trader in hematite is one of considerable 
embarrassment. The home maximum price stands at 
122s. 6d. 


Iron-making Materials. 


Foreign ore is coming to hand rather more freely, 
but new business seems to be confined to occasional 
cargoes, and the tonnage problem is still the dominating 
factor. No difficulty is now experienced by ironmasters 
in regard to fuel, supplies of coke being ample to meet all 
requirements. Medium furnace kinds are quoted at 30s. 6d. 


* delivered at the works. 


Manufactured Iron and Steel. 


In the steel making industry the prevailing note 
is still that of ceaseless activity, the maximum output 
being obtained in every instance despite difficulties 
connected with raw materials. War requirements, of 
course, continue to dominate the situation, although when 
urgently wanted for work of special importance permission 
may be granted for the production of small lots of finished 
or semi-finished material. Other than this, there is little 
available for ordinary mercantile business. The demand 
for shipbuilding material is so heavy that steel] makers 
have great difficulty in supplying all that is required. 
Manufactured iron makers are also extremely busy, the 
outputs being large in the iron as well as in the steel 
departments. The difficulty, in fact, is to give delivery, 
and orders are considerably in arrears in many cases. 
Exports of both iron and steel are very strictly controlled, 
permits only being issued for limited quantities of certain 
descriptions to the Allies and Dominions. The principal 
quotations for home trading are as follows :—Steel ship 
plates, £11 10s.; steel boiler plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel 
rails, £10 17s. 6d.; common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d. The following are 
nominal quotations for export :—Common iron bars, £15 ; 
best bars, £15 5s.; double best bars, £15 12s. 6d.; treble 
best bars, £16; packing iron, £13 10s.; packing iron, 
tapered, £15 15s.; iron ship angles, £15; iron ship rivets, 
£18 10s.; steel bars, basic, £16 10s. to £17 10s.: steel bars, 
Siemens, £16 10s. to £17 10s.; steel ship plates, 2in. and 
upwards, £13 10s.; 5/,,in., £13 15s.; din., £14; */,,in., £16 ; 
hin., £18; steel boiler plates, 20s. on the foregoing prices ; 
steel joists, £11 2s. 6d.; steel sheets, singles, £20 ; steel 
sheets, doubles, £22; steel hoops, £17; heavy sections of 
steel rails, £12, all less 24 per cent., except ship plates, 
angles and joists, packing iron and iron bars. 





Scrap. 


The position in the scrap trade remains very 
firm in regard to all descriptions, except common heavy 
steel scrap. This has been affected by some change in 
the methods of consumers, which enables them to make 
a better use of steel turnings. Shell discard steel has 
reached a degree of importance which would not have 
been credited until quite recently, and bars rolled in this 
quility are quickly disposed of as ever were those of the 
better grades. It is only a few months ago that steel 
turnings were almost unsaleable and threatened to 
accumulate under the pressure of shell making to a very 
inconvenient extent. Now they are in keen demand, and 
the full maximum is commanded. There has, so far, been 
no very large business in wrought iron scrap, but some 
buying is reported at the full maximum, plus all the 
additions which can under the regulations be put upon 
the price. The principal quotations are :—Wrought iron 
scrap, £6 5s.; wrought iron scrap mixed with steel or 
other materials, £2 10s.; second-hand rails, £10; heavy 
steel melting scrap, without guaranteed analysis, £5 5s.; 
steel turnings and borings mixed with wrought iren or 
other material, £2 10s.; all other classes, heavy or light, 
£553.; heavy steel melting scrap, with guaranteed analysis, 
not over 0.04 per cent. phosphorus and sulphur, £6 5s.; 
not over 0.05 per cent., £6. 


Shipbuilding. 


There is more and more activity in the ship- 
building trades, the work of constructing standard ships 
being carried on with the greatest possible speed. Several 
vessels are reported to be nearing the launching stage. 
There are reports of one or two orders for new steamers 
having lately been placed in this district by private firms, 





Coal Trade Matters. 


The main feature of interest in the Northern coal 
trade this week has been the new Order as to inland trade. 
There are now so many Orders and circulars and instrue- 
tions that both coalowners and merchants are in a state 
bordering on bewilderment. The position is not at all 
clear, the wording of the circulars being in not a few 
instances not only obscure but contradictory. It is not 
thought, however, that the recent Order will for the 
present materially affect prices. Doubt is expressed 
whether this abrogation of contracts, so lightly ordered, 
is quite legal, but no one seems inclined to test the point. 
The control, however, is working havoe with old -fashioned 
ideas about the inviolability of contracts, and when the 
control ceases there is bound to be a disposition to regard 
them as mere “scraps of paper.’’ It transpires that so 
far as Northumberland is concerned a good deal of coal 
is being transported under the new scheme to Cumberland, 
and that some of it is being shipped therefrom to Ireland. 
{f Ireland as well as Cumberland and Barrow is to take its 
supplies from this district the outlook should improve 
considerably during the winter. It is generally thought, 
however, that licences for export will have to be allowed 
more freely, and especially so in the case of Durham, as 
the home outlets of coal from this area are to some extent 
restricted by the operations of the new regulations. 


The Coal Market. 


For once in a way it is possible to write in a more 
cheerful strain about the coal market. For some days 
past things have been tolerably brisk, certainly in the 
steam coal section. It appears that the Government is 
making heavy requisition shipments and has, indeed, 
stepped in and appropriated all the best steam coal 
available. This is, no doubt, a temporary proceeding, but 
while it lasts the coal market, particularly in the case of 
steams, will maintain a firm and cheerful tone. The 
colliery loading turns in Northumberland are consequently 
well filled. Durham steams also benefit considerably from 
the same circumstances, but, generally, the position of the 
Durham pits leaves much to be desired. Irregular working, 
together with a want of teeming facilities, is the experience 
of many of the pits. This applies chiefly to the commoner 
brands of gas coals, as well as coking fuels for-export, and 
the lower grades of bunkers. A feature of more than 
passing interest is the renewal of a number of Scandinavian 
contracts, which have been in abeyance for some time past. 
Several cargoes have already been taken out. But as the 
shipments can now only take place at the schedule prices 
fixed by the Coal Controller, this means that a considerably 
enhanced price will have to be paid by the buyers, as the 
contracts were placed when the market was low. With 
the approach of winter the neutral countries are generally 
glad to get the coal at almost any price. There is no 
quotable change in prices, which remain, with one or two 
exceptions, round about the schedule minima. There is 
a keen demand for gas coke and the price is firm, with 
a slight inclination to rise, at about 30s. f.o.b. at Dunston 
or Tyne Dock. Patent oven coke also sustains a good 
demand, and while there is a good export trade, it would 
further improve if tonnage were available. The principal 
quotations are as follows :—Northumberland : Best Blyth 
steams, 30s.; second Blyth steams, 25s. 6d. to 27s. 6d.; 
North Northumberland prime steams, 28s.; unscreened 
for bunkers, 24s. to 25s.; household coal, 20s. to 21s. for 
home trade; 28s. 6d. to 30s. for export; best Blyth 
smalls, 20s.; best Tyne smalls, 18s. 6d. to 20s. Durhams : 
Steam (locomotive), 28s. 6d. to 30s.; special Wear gas, 
28s. 6d. to 30s.; best gas, 25s.; second gas, 22s. 6d.; 
ordinary bunkers, 24s.; smithies, 26s. 6d. to 30s.; peas 
and nuts, 24s. 6d. to 30s.; coking coals, 25s.; foundry 
coke, 42s. 6d.; patent coke, 42s, 6d.; furnace coke. 28s.; 
gas coke, 30s. 








SHEFFIELD. 


(From our own Correspondent.) 
Colliery Problems. — 


Lorp ABERCONWAY had some interesting things 
to tell the shareholders of the Sheepbridge Coal and Iron 
Company this week, regarding the problem of colliery 
development under war conditions. The gathering was 
held, as usual,in Sheffield. It seems that in spite of the 
fact that over 2000 of the company’s men have joined 
the Colours the coal output for the past year was more than 
a million tons. This old concern is the head of a group 
of colliery interests, and the output, taking the allied 
and subsidiary companies together, is about 2,750,000 tons 
perannum. Still it is increasing, and when the Finningley 
and other new collieries it is developing have been com- 
pleted, it is anticipated that the total output per annum 
will be about 4,500,000 tons—probably the largest output 
of any colliery company in the kingdom. However, at 
the moment the Finningley and Firbeck operations have 
been hung up through the war, and at Maltby and 
Rossington collieries, in South Yorkshire, where develop- 
ments are proceeding rapidly, the company is hampered 
for want of sufficient houses for the workers. Lord 
Aberconway had something to say about production costs, 
which have, of course, enormously increased. Wages, 
for instance, are now more than double the 1888 standard, 
but the experience of the management is that the higher 
the wage the less work is done for the money. Then the 
cost of timber is 400 per cent. more than before the war, 
rails 125 per cent. more, oils and leather 100 per cent. more, 
iron and steel 60 per cent. more, and wire rope 80 per cent. 
more. On the other hand, collieries are not able to charge 
more than 4s. a ton for coal over the pre-war price of 1914, 
whilst as regard profits, they are only allowed to retain 
5 per cent. over the standard profit of 1914. Eighty per 
cent. goes in excess profits tax to the Government, which 
Lord Aberconway regards as quite right, and 15 per cent. 
goes to the Coal Controller to provide for the interests of 
the weaker collierics. About that he had no complaint to 
make. 


A Beneficent Despot. 
About the Coal Controller also his lordship had 
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one or two things to say. Since the end of February the 
collieries had been practically under a beneficent despot, 
who sometimes appeared to know more about mining than 
did experts of great experience. He did not say it was 
a bad principle, because in these war days everything was 
upset. As long as the Coal Controller was advised by 
wise and competent people, he had no doubt the plan 
would work out for the good of the country and not 
much injury to colliery interests. As long as the Controller 
did not interfere with the working of the collieries he did 
not think they ought to complain; but he did say most 
seriously that if they were to be interfered with in any 
way by Government officials in the actual working of the 
pits the most disastrous consequences would happen. 
He had, however, every confidence in the discretion of 
those in high places that they would not attempt anything 
of the kind. As to the regulation for the transport of coal, 
district committees have been appointed, and Lord 
Aberconway expressed satisfaction that so far as South 
Yorkshire and Derbyshire are concerned the committees 
are composed of practical coal owners who understand the 
trade, and who direct coal to those markets where they 
think it can be disposed of most advantageously from the 
point of view of cost of transport. Personally, I believe 
these views reflect those held by all the leading coal owners 
in the South Yorkshire and Derbyshire fields, and for that 
reason are worthy of every attention. I may add that 
the Sheepbridge Company has now converted most of its 
blast-furnaces from foundry and forge iron to basic, for 
which the Government call is very heavy, and for the first 
time it is going into the steel trade. This interesting 
development is only so far upon a modest scale, a steel 
furnace having just been completed. It is another 
evidence, however, of the expansion in the steel output 
which is everywhere being manifested. 


Stainless Steel. 


There appears to have been a little misunder- 
standing in some interested circles regarding the prohibition 
of the use of ferro-chrome for any purpose but war material. 
There is no need to recapitulate here the story of the 
discovery of stainless steel during experiments in the 
laboratories at Firths with high tensile alloy steels. That 
was about four years ago. It was found that under 
certain heat treatment chrome steel became not only 
rustless but able to resist atmospheric attack, and to 
be quite unaffected by the action of strong acids. To such 
a degree was this the case that a special combination of 
acids was required to produce any effect upon it for 
etching purposes. The result was the production of 
stainless steel. Its strength was great, giving a maximum 
stress of 90-100 tons per square inch under heat treatment, 
with a yield point of 70 tons, and forthwith it was used in 
the manufacture of certain vital parts of aircraft. It 
is important at this juncture to remember that fact. 
Afterwards it was marketed as cutlery steel, and as such 
proved to be one of the most important developments— 
perhaps the most important—since the imtroduction of 
high-speed steel. Manufacturers were given a free hand, 
with the result that a very considerable export connection 
has been built up, in addition to a constantly expanding 
home demand, and it is the rather sudden closing down of 
these operations, at the behest of the Ministry of Munitions, 
that has been responsible for no little consternation 
amongst manufacturing exporters, who see in it an oppor- 
tunity for American makers to whip in and gather the 
commercial fruits that should have been garnered by 
Sheffield. All sorts of arguments are being raised, the 
chief contention being that the amount of chromium 
required to maintain the cutlery trade in its new “ stain- 
less ’’ branch is too insignificant—100 tons per annum—to 
justify the drastic action taken by the Ministry. But 
the latter must be allowed to judge. Chrome steel was 
an important production for naval and military require- 
ments years before Mr. Brearley accidentally stumbled 
upon its “ stainless’ possibilities, and if to-day, after 
three years of free use by cutlery manufacturers, the 
Government says it requires every ton of chrome ore 
that can be obtained there must be no “ifs” and ** buts.” 
We are at war, and chrome steel is an essential requirement 
whether in the “ stainless’ form or otherwise. There is 
nothing to do but to accept the situation in a spirit of 
patriotism. It is unfortunate—very, and possibly the 
Ministry may see its way to relax the restriction a little 
presently, if only for the sake of saving the export trade 
which had grown up in “stainless,” but if not, it is no 
time to begin raising side issues or making suggestions 
of undue influences at work. 


Scrapping Old Methods. 


Dr. Baker, the new president of the Rotherham 
Technical Institute Engineering Society, made a usejul 
contribution the other day to the discussion of reconstrue- 
tion after the war. In the past national inertia and want 
of encouragement by the Government had done their best 
to strangle industrial enterprise, and where, in spite of 
those things, it had thrived, it was always handicapped 
by the deficiency of our methods of technical education. 
The war has wrought a change, and he views as a most 
important step the promise of the Minister of Education 
to bridge over the chasm between educationists and 
employers of labour. In future our youths must receive 
asound technical training, and toaccomplish this Dr. Baker 
advocates part-time attendances at day classes, asin that 
case the employer would have a definite check upon the 
student, whose attendance at the class would be part of 
the day’s work and not optional. He favoured that 
system as against whole-time attendance at a trade school 
for two years before the actual period of apprenticeship 
began, as in the latter theoretical and practical training 
beeame separated. Much has been written, he says, 
on the subject, but few seem to realise that our industrial 
army was in pretty much the same condition as our 
military army at the outbreak of war. It may be added 
that at the applied science department of the Sheffield 
University—where some remarkable engineering work 
is being undertaken for the Government, by the way— 
splendid facilities for this part-time proposal are available, 
and have, of course, been taken full advantage of for years 
by the large steel and engineering firms. What is required 
is a fuller recognition of the need of practical training 
for youths. Whilst Dr. Baker was speaking at Rotherham, 
Dr, Addison, the Minister of Reconstruction, was in the 
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neighbourhood, addressing a gathering of commercial 
men on much the same subject. Education, said Dr. 
Addison, must be linked up closer with, and be more 
directly applied, to industry. There will have to be a 
greater association between the factory and the laboratory, 
and a system is necessary whereby laboratory students 
shall continue their studies after entering the works. 
Labour will have to be consulted upon matters affecting 
the future conditions of industry, and labour is entitled 
toa fairshare of industrial prosperity. There will have 
to be a ruthless scrapping of inefficient machinery, and a 
discarding of incompetent business managements and 
methods, while the standoffishness which has existed 
between education authorities and the business com- 
munity must disappear. 


Round the Works. 


There are rumours of further amalgamations 
in the steel trade here. I have not yet been able to glean 
anything definite, but should there be good ground for 
the latest report it would probably mean the grouping 
of another four firms. The tendency of developments in 
this direction generally is becoming very plain, it being 
realised, presumably, that it offers the best means of 
avoiding wasteful competition at home, thus permitting 
greater concentration upon the capture of new markets 
abroad. The new list of Government contracts placed 
locally includes scythe blades, reaping hooks, clasp and 
table knives, forks, razors, horseshoes, spoons, surgical 
instruments, tools, wheelbarrows, and portable steam 
engines and boilers. Admiralty tenders are out for about 
250,000 forks, nearly 200,000 table and teaspoons, about 
4000 sugar basins and casters, 2000 mustard pots, 388 
toast racks, 500 cruets, 600 butter knives, and 2156 plated 
table knives. Recent overseas business includes special 
steel for Yokohama, Sydney, Adelaide, Rangoon, and 
Auckland; shears for New York; tools for Gibraltar, 
Caleutta, Singapore, Rio, Santander, Bombay, Penang, 
East London, and Buenos Aires; saws for Calcutta, 
Puerto Barrios, and Buenos Aires; files for Adelaide, 
Madras, and Rangoon ; and cutlery for Toronto, Kilindini, 
Pernambuco, Rio and Montreal. 


Iron, Steel, and Coal. 


There is still little fresh to report regarding 
iron of any quality. Controlled works are receiving very 
fair deliveries of special hematites; but in spite of the 
statement that additional furnaces have been put into 
blast on the West and East Coasts, the pressure of demand 
is not perceptibly relieved. Further foundry and forge 
furnaces have been put on to basic, making the scarcity 
of the former still more pronounced. The output of basic 
and acid steel is only with difficulty kept anywhere 
near requirements, but electrically-melted steel can be 
had in fair quantities. There is an apparent easiness, too, 
in high-speed steel, though this is most likely traceable 
to purely temporary reasons. In the steam coal market 
there is no very material change, but collieries find outputs 
readily absorbed, and are, indeed, greatly pressed for 
deliveries. Inland requirements are increasing, and 
consumers have now but a small chance of putting much 
on the ground. France and Italy are heavy buyers, and 
the Government’s port requirements show no falling off— 
rather the contrary. Best quality slacks are in strong 
demand, and second grades are moving fairly well, though 
sellers are perhaps not quite so strong. The house coal 
section of the market is unchanged, though it is expected 
that when the ticket rationing system comes into operation 
in London next month a relaxation of pressure will give 
provincial district buyers a better chance. Best South 
Yorkshire steam hards, for inland sale, are quoted 
17s. 6d. to 18s.; best Derbyshire, 16s. 9d. to 17s.; seconds, 
16s. 6d. to 16s. 9d.; steam cobbles the same, and nuts 
l6s. 6d. to 17s.; best hard slacks, 12s. 3d. to 12s. 6d.; 
seconds, Ils. 9d. to 12s. 3d.; soft nutty, 12s. to 12s. 3d.; 
peas, 10s. to 10s. 6d.; small slacks, 6s. to 6s. 6d. In house 
sorts branch is quoted 21s. to 21s. 6d.; and best Silkstone, 
18s, to 18s. 6d. per ton at pits. 








SCOTLAND. 
(From our own Correspondent.) 


The Trade Position. 


INDUSTRIAL conditions in Scotland have shown 
very little change for a considerable time past. Everything 
possible has been and still is being done to facilitate pro- 
duction, but the difficulties in the way are so numerous that 
smooth running for any length of time is hardly to be looked 
for. Nevertheless, in spite of all drawbacks, owing to 
recent improvements and additions, the record of outputs 
continues to grow in a satisfactory manner, and the outlook 
is promising. Certainly, arrears have not all been wiped 
out, but in view of the enormous demands from our own 
and allied Governments, some time must necessarily elapse 
before the demand and supply will run on parallel lines. 


Proposed Dry Dock at Kirkcaldy. 


The Provost’s Committee of Kirkcaldy Town 
Council has had under consideration the erection of a dry 
dock at Kirkcaldy Harbour, and a committee has been 
appointed to prepare plans and make other arrangements. 


Pig Iron. 


The Scotch pig iron trade presents no new feature. 
The bulk of the production is absorbed by home users, 
chiefly those engaged on the manufacture of munitions, 
and private consumers are receiving restricted supplies. 
Hematite is constantly wanted at the steel works, and with 
all available furnaces now making this quality the amount 
of forge and foundry iron available for distribution has 
become very limited. Consequently, with a shortage in 
the home market, practically nothing is being exported 
apart from shipments to the Allies. Prices continue firm 
and unchanged. 


Quotations. 


Monkland and Carnbroe are quoted. f.a.s. at 
Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 





No. 3, 1208; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or hee and Dal- 
mellington, at Ayr, Nos. 1, 126s. 6d.; Nos. dt ge 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s. ; Nos. 3, 125s. 


Finished Iron and Steel. 

Activities in the finished iron and steel trades 
are fully maintained, and orders on hand are sufficient to 
keep the works occupied for months to come. The prin- 
cipal demand at the steel works is for high tensile bars and 
shipbuilding material. It is now impossible to obtain 
deliveries without a high official priority certificate, and 
ordinary home and export business has fallen to low levels. 
The call for thin black sheets is also very pressing at the 
moment, and even the common varieties are difficult to 
obtain, and are quoted from £18 5s. net and upwards per 
ton for export. In the malleable iron trade the position 
with regard to ordinary mercantile business has reached an 
acute stage. Government orders are keeping the works 
in constant employment, and private con aimers, both at 
home and abroad, are poorly off for supplies, and are faced 
with sadly depleted stocks. For some time the deficiency 
was made good by the utilisation of shell-discard material, 
but this commodity is also becoming scarce and much 
higher in price. Extra mills have been erected, and, doubt- 
less, more could be done in this direction if the necessary 
labour were available. The various departments of the 
engineering trade are in a healthy condition, more par- 
ticularly in the machine tool and structural branches. 
Reports from the shipyards are equally satisfactory. 


Coal. 

The situation in the Scotch coal trade cannot yet 
be deemed satisfactory. There is no particular pressure 
of business in any direction, and indications of an improve- 
ment are not very apparent. Idle time is prevalent at 
many of the collieries, and stocks are accumulating gener- 
ally and the binging of fuel continues. Some slight 
betterment in employment is reported from the Lothians, 
but there is a large leeway to make up in this respect. 
While the new distribution scheme is now in operation, 
arrangements and readjustments entailed are not fully 
completed, and the effect on the trade as a whole is still a 
matter of conjecture. Opinions as to the outcome are 
varied, but some time must necessarily elapse before a fair 
criticism can be vouchsafed. Prices are as follows :—- 
Ell coal, f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. to 
30s.; navigation, 30s.; steams, 27s. 6d.; treble nuts, 23s.; 
doubles, 22s.; singles, 21s.; first-class screened navigations, 
f.o.b. at Methil or Burntisland, 29s. to 31s.; first-class 
steams, 28s.; third-class steams, 24s.; best steams, f.o.b. at 
Leith, 26s. 6d.; secondary qualities, 25s. 6d. per ton. The 
aggregate shipments from Scottish ports during the past 
week amounted to 141,016 tons, compared with 166,236 in 
the preceding week, and 217,591 tons in the corresponding 
week of last year. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


ONE or two questions have been much to the fore 
during the past week, and they are matters which occasion 
feelings of considerable anxiety to colliery owners. The 
Coal Controller’s offer to the miners in order to settle the 
wages claim, which was for an advance of 25 per cent. on 
the current earnings, causes nolittle apprehension. The 
offer is an increase of Is. 3d. per day to men over 18 years 
of age, and of 74d. per day to youths under 18. This 
advance is conditional, but it is provided that the miners 
are to have the increase not only in respect of the days 
on which they work, but also every day on which a pit 
is stopped by the management except recognised holidays, 
stop-days, Sundays, &c. The Controller is agreeable to 
reducing the age limit from 18 years to 16 if so desired. 
The offer of the Coal Controller has not apparently had 
a very favourable reception in any quarter. The Ponty- 
pridd and Rhondda district miners, after discussing the 
matter, decided to demand an increase of 2s. 6d. per day 
for men and Is. 3d. for boys, thus doubling the Controller's 
offer. Many coalowners describe it as ‘‘ proposterous,”’ 
and contend that if given effect to the increase proposed 
by Mr. Calthrop would completely wipe out the profits 
of many undertakings. It has been calculated that the 
proposed advance would mean an increase of Is. 6d. in 
the cost of every ton of large and small coal produced, 
while taking large coal into account the extra cost would be 
nearer 3s. 6d. per ton. It is pointed out that the Con- 
troller’s offer is in effect 25 per cent. on the minimum 
wage standard of the lower paid men, whereas the men’s 
demand is for a 25 per cent. advance in net earnings. 
The idea of the Controller apparently is to give greater 
benefit to the lower-paid workmen. In view, however, 
of this offer, coalowners are beginning to wonder how the 
Coal Controller is going to make the collieries pay to enable 
him to carry out his scheme of compensation to colliery 
companies without involving demands upon the national 
exchequer. 


Current Business. 


Operations on the coal market have been very 
restricted, and have been practically confined to contract 
shipments. There has been no change in the schedule 
prices, but colliery companies have received copies of the 
proposed classification of small coals, which are in eight 
classes ranging from 18s. to 2ls., with a constant 
difference of 6d. These new prices, however, are not 
yet in operation. The abundant supplies of smalls 
continue to trouble owners. Coke has been scarce and 
firm, and patent fuel steady. The price fixed for patent 
fuel for home consumption is 22s., and makers are entitled 
to secure their small coals to make the fuel for inland use 
at 12s. 6d. per ton delivered at works. Manufacturers 
thus have a margin of 9s. 6d. to cover all their costs and 
profit. Orders for patent fuel for railway companies 
are being allocated to the various patent fuel works. 
Pitwood has sharply advanced to 65s. to 67s. 6d., but 





the difficulty in regard to wagons is checking any further 
increase in values. 
LATER. 


Coal trade conditions continue unchanged and business 
has been quiet in all branches. The tonnage situation 
doss not admit of any appreciable improvement, and 
irregularity in work at the pits is noticeable. Patent fuel, 
coke, and pitwood are all unchanged. 


Quotations. 


Steam coal: Best 
Sis. 6d.; seconds, 
30s.; ordinary drys, 
best ordinaries, 21s. 


Admiralty large, 33s.; best 
30s. 9d.; ordinaries, 30s.; 
28s. 6cd.; best bunker 
6d.; cargo smalls, 20s.; 
inferiors, 18s.; washed smalls, 24s.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal: Best households, 33s.; good households, 


seconds, 
best drys, 
smalls, 23s.; 









30s. 9d.; No. 3 Rhondda large, 30s. 9d.; | smalls, 26s.; 
No. 2 Rhondda large, 27s.; through, 25s.; smalls, 20s.; 
best washed nuts, 30s.; seconds, 28s. 6d.; Best washed 
peas, 27s. 6d.; seconds, 26s. 6d.; patent fuel, 30s.; coke, 
47s. 6d.; pitwood ex ship, 65s. to 67s. 6d. 

Newport. 


The Monmouthshire collieries have been working 
better this week than for some time past owing to the fact 
that the tonnage position has been better for them. Still 
supplies of prompt coals are easily obtainable. Schedule 
prices :—Steam coal : Best Newport Black Vein large, 30s.; 
Western Valleys, 29s.; best Eestern Valleys, 29s.; othersorts, 
28s.; best smalls, 20s.; seconds, 18s. Bituminous coals : 
Best house, 33s.; seconds, 30s. 9d.; patent fuel, 30s.; 
pitwood, ex ship, 65s. to 67s. 6d. 


Swansea. 

The anthracite market continues to display on 
the whole a fairly good tone, and in the case of the better 
grades of large, purchasers have had difficulty in securing 
their requirements. Nuts and beans have ruled firm, 
but culm and duff have been very slow in demand. 
Schedule prices :—-Anthracite : Best malting large, 30s.; 
second malting large, 29s.; third malting large, 27s. 6d.; 
Red Vein large, 25s. 6d.; machine made cobbles, 39s. to 
42s. 6d.; French nuts, 39s. to 42s. 6d.; stove nuts, 39s. 
to 42s. 6d.; beans, 33s. to 35s.: machine made large peas, 
20s.; rubbly culm, 13s.; duff, 6s. 6d. to 8s. Steam coal : 
Best large, 30s.; seconds, 27s.: bunkers, 23s. 6d.; smalls, 
to 19s. Bituminous coal: No. 3 Rhondda large, 
smalls, 24s. Patent fuel, 30s. 


17s. 


27s.; 


Tin-plates. 


A strong demand has been in evidence for 
tin-plates. Comparatively little fresh business is being 
booked, as makers are very fully committed over the 
next few months. Quotations :—I.C. 20 14 112 
sheets of 108 Ib., 30s. Lead: Spanish, £30 10s. per ton, 








COTTON BALING METHODS AND FREIGHTAGE 
ECONOMY. 


THE urgency of economising cargo space to the utmost 
in all allied and neutral vessels is so obvious at the present 
time that any practicable proposal that has this end in view 
is worthy of the most serious consideration. After the 
transportation of men, munitions, and food-stuffs, the 
problem of keeping up the supplies of raw cotton from 
America is, perhaps, the first in point of importance. Now, 
the amount of raw cotton which a vessel can carry depends 
upon the extent that it is compressed. In the United 
States almost the whole of the cotton is baled by steam 
presses, which exert a comparatively light pressure upon 
it, while in Egypt. India and China powerful hydraulic 
presses are employed. American cotton is generally badly 
packed, too, and the bales arrive in this country in a state 
of dilapidation, quite out of keeping with the character 
of the nation. The present average density of the Ameri- 
can bale is only 22lb. per cubic foot, while that of the 
Egyptian bale is 37 lb., the Indian bale 45 1b., and some 
Indian and Chinese bales 55 lb. to 60 1b. Jn an article in 
the Tertile Reeurder on ‘“* High Density Cotton Baling,” 
by Mr. William H. Taylor, some remarkable figures are 
given regarding the saving of cotton freightage which can 
be brought about byimproved methods of baling,and go a 
long way to solve the problem of the Cotton Control Board, 
to which reference was made recently in our Manchester 
letter. According to the author, steamers of 5000-ton 
deadweight capacity, excluding coal bunkerage, passengers, 
crew and baggage, and assuming a freight ton to measure 
40 cubic feet, would have a capacity of 200,000 cubic feet. 
With bales compressed to the density above mentioned, 
such vessels would carry only 1960 tons of cotton in 
American bales, compared with 3333 tons in Egyptian 
bales, and 5000 tons in Indian and Chinese bales. Assum- 
ing that it is desired to carry 6,000,000 tons of cotton to 
European ports from America, the number of ships re- 
quired would be for cotton baled in America, 3061 vessels ; 
for Egyptian, 1800, and for Indian and Chinese bales, 1200. 
The article goes on to urge the necessity for the provision 
of improved baling presses, the cost of which, as compared 
with that of building the number of ships required, would 
show a saving in money estimated at between £17,000,000 
and £23,000,000 at the present prices. As an emergency 
measure, the writer of the article contends that the British 
and American Governments should formulate ascheme in 
co-operation with the Southern planters and compress 
companies, and with the spinners and manufacturers of 
Lancashire, to enable high density presses to be provided 
as rapidly as possible. Such a scheme, besides providing 
more space for the carriage of food-stuffs, would certainly 
be the salvation of the cotton industry in Lancashire by 
ensuring an adequate supply of the raw material, and is 
well worthy of the earnest consideration of the Board of 
Trade. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 





When an abridgment is not illustrated the Specification is \ 


without drawings. 
Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 
oe ee a ee: the second date 
at the end of the abridgment is the of the acceptance of the 








INTERNAL COMBUSTION ENGINES. 


107,963 (7376 of 1917). May 22nd, 1917.—LuBrRicaTION oF 
INTERNAL ComBusTION Encines, Société Lorraine des 
Anciens Etablissements de Dietrich and Cie. de Lunéville, 
40, Rue de Colisée, Paris. 

This is an apparatus for lubricating internal combustion 
engines, and comprises a hermetically closed oil reservoir A, 
which delivers the oil by gravity into the crank chamber. In 
the latter, the level of the oil is kept constant by the arrangement 
of a separate air inlet pipe D opening at one end into the other 
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upper part of the reservoir, and at its other end into the crank 
chamber at the level at which the oil is to be kept. Inside the 
crank chamber is a box F into which the tube D opens. This 
box has small-sized holes G, H, at the bottom and top 
respectively, so that the box serves as a shock-absorbing device, 
while maintaining the oil level at a mean value in the case of 
sudden oscillations of the crank chamber.—August 23rd, 1917. 


108,768 (13,984 of 1916). October 2nd, 1916.—MaAGNETO 
IGNITION Apparatus, Carl Alrik Hult and O. W. Hult, 
1, Inedalsgatan, Stockholm, Sweden. 

In the ignition apparatus shown in Figs. 1-3 the permanent 
magnet consists of a circular disc A, which together with its 
pole pieces B forms the fly-wheel of the motor. In the centre 
of the magnet disc A there is a hub C, mounted on the motor 
shaft and forming a separate part and with which hub the 
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magnet disc is firmly connected. At the inside of the hub there 
is located a ring D actuating the lever E of the switch for the 
formation of the sparks. The lever E and the appertaining 
contact pin F, the condenser—not shown—of the apparatus and 
the armature G are supported by a. stationary holder H surround- 
ing the motor shaft. The magnet dise may be simple or 
composed of several discs placed one upon the other.—August 
23rd, 1917. 


108,744 (12,283 of 1916). August 30th, 1916—-UTILISING THE 
Heat or Exnaust Gasss, William Alfred Mitchell, Rock- 
ville, Plymstock, Plymouth. 

This inventor proposes to make use of the heat of the exhaust 
gases from gas engines by decomposing steam so as to produce 
hydrogen, which is led into the combustion chamber of the heat 
engine, where it is consumed, and in its re-combination with 
oxygen generates heat equivalent to that utilised in evolving it 
from steam. The apparatus by which this is to be effected is 
shown in Figs. 1-3. It comprises the combination with tho 
engine exhaust pipe A of a boiler B and a space K enclosin3 
a part of the exhaust pipe. The space contains iron turnings, 
and is provided with transverse passages L. The exhaust 
gases passing into the flue A heat the water in the boiler B and 
generate steam therein, which escapes through the pipe F into 
the two branch pipes H and I and thence into the space K, 


iron turnings bave been highly heated by the exhaust gases as 
the latter pass through the exhaust pipe, the steam is decomposed 
into hydrogen or oxygen, the turnings being oxidised and the 
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hydrogen escaping through the outlet pipe O.—August 23rd, 
1917. 


DYNAMOS AND MOTORS. 


107,193 (13,785 of 1916). September 27th, 1916.—ALTERNATING- 
CURRENT Dynamos, Marius Latour, 10, Rue Auber, Paris. 
This invention, to quote the single claim, is for a homopolar 
machine in which the number of polar projections of the rotor 
is greater than that of the stator in such a ratio that if 2m be the 
number of recesses in the stator, the number of polar projections 
upon the rotor is (2 + 1)m, where n is a positive integer. 
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Figs. 1 and 2 represent two relatively rotatable elements 


constructed in accordance with this invention. In carrying out 
the invention the number of stator projections A is made less 
than is usual in homopolar machines for a given angular span 
of stator, whereby the gaps C allow space for more copper for 
coils D. The frequency is maintained as before by providing 
the rotor with projections E.—August 23rd, 1917. 


TRANSFORMERS. 


108,727 (11,789 of 1916). August 19th, 1916.—Sraric 
TRANSFORMERS, British Electric Transformer Company, 
Limited, Hayes, Middlesex, and another. 

This invention is for improved terminal means in static 

transformers, the secondaries of which are designed to have 

produced therein currents of very high value. Referring to 

Fig. 1, A is a transformer immersed in oil in a container and 

having a secondary winding composed of a number of coils or 

sections each connected at its ends to a pair of terminals D and E. 

The two terminals of each pair are connected by conductors F 

and G respectively to two concentrically arranged upwardly 
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extending terminal tubes H and I respectively, the several pairs 
of terminals tubes being arranged parallel to each other and near 
together. In the case of an oil-cooled transformer, the outer 
tubes D will be cooled to some extent by contact with the oil 
in the oil containerC. For cooling the inner tubes E, one or more 
openings J—Fig. 2—may be drilled through each of them where it 
ee below its corresponding outer tube D, or its end may 





whereby the fine iron turnings, with which the space is filled, 
are brought into intimate contact with the steam, and, as the 
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insulation M—Fig. 2—at a point just below the level of the oil 
in the container, so that oil will be free to enter the inner tube I 
through the lower opening or openings J, or through the open 
lower end thereof, and by becoming heated in such tube above 
the temperature of the oil in the lower part of the container C, 
will be caused to circulate through the tube and the upper 
openings. Other openings N may be formed in the inner tube I 
above the oil level to allow of air circulation for the purpose of 
cooling it, the upper portion of the outer tube being cooled by 
the external air.—August 20th, 1917. 


TRAMWAYS AND RAILWAYS. 


105,225 (2872 of 1917). February 27th, 1917.—REGENERATING 
Brake Systems, Walter Victor Turner, 117, Biddle-avenue, 
Wilkinsburg, Alleghenny County, State of Pennsylvania, 
U.S.A 


This is a fluid pressure braking apparatus in which there is a 
valve adapted under predetermined conditions to prevent 
the brake from acting when current is generated by the 
regenerative braking system. The brakes are cut out by an 
electro-magnetic device. Fig. 1 shows the mechanism in section, 
and Fig. 2 shows it connected to a motor generator circuit. A 
is the distributing valve with cylinder B, piston C, and operating 
valve D. A safety device E is provided, comprising a casing 
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having a piston chamber F, piston G, and valve and valve 
ehamber H J. The slide valve chamber is connected by a 
pipe K with an air pressure reservoir L. A vent valve M con- 
trolled by a magnet N is provided for venting fluid from the 
piston chamber F, the magnet N being connected up so as to 
receive current from the power motor when the same is acting 
as a generator for regenerative braking purposes. For the sake 
of simplicity, the details of the regenerative braking apparatus 
are not shown. It is deemed sufficient merely to show a motor 
generator represented diagrammatically at O, and connected in 
a closed circuit with the magnet N.—August 23rd, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


108,826 (4912 of 1917). April 5th, 1917—FurNaces For 
HarRpDENING STEEL, Philip Winn and Co., Granville-street, 
Birmingham, and another. 

This invention is connected with the formation of the cooling 
chamber and the construction of the nozzle by which the air 
blast is introduced. In Figs. 1 and 2 the furnace is heated 
by the gas burner B, and has two chambers C D, one above the 
other, so that the upper one is heated by the products of ecom- 
bustion on their way to the outlet E. F is the gas pipe and G 
the compressed air pipe. From the air pipe G is carried off a 
branch pipe L provided with a cock M, and upon this branch is 
arranged the cooling chamber N. The chamber is screwed on to 
the threaded end of the branch pipe against a collar O, or is 
locked against the collar by a nut or screwed washer, or by the 
nozzle P, which is screwed on to the end of the pipes. The 
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nozzle P has a series of openings Q in its sides, and has at its 
front end an orifice R, which is smaller than the side openings. 
The interior of the cooling chamber N is formed with longitudinal 
inwardly directed ridges S extending from the rear of the chamber 
where the nozzle is disposed, preferably to the front end of same. 
By means of the distributing nozzle and the ridged internal 
contour of the chamber, an equal distribution of the air around 
the chamber, as it passes through same, is said to be effected. 
By this means a more equal drenching of the heated article is 
effected, and a more equal and regular hardening is obtained.— 
August 23rd, 1917. 


LIGHTING AND HEATING. 


September 18th, 1916.—Gas Fitizp 
INCANDESCENT Lamps, Charles Emile Jules Brandt, 23, 
Rue Cavendish, Paris. 

Figs. 1 and 2 illustrate in vertical section two forms of con- 

struction of a lamp according to the invention. The spherical 

reflector A is fixed as the case may be, either to the bulb itself, 
as illustrated on the drawing, or to the support B of the incan- 
descent filament, by means of members C of glass or metal. 

Gas filled electric lamps with filaments of concentrated form have 

an emission surface sufficiently reduced to fit into powerful pro- 





e left open and one or more additional openings K be formed 
through it and its surrounding tube and the intervening 


jectors; but the distribution of luminous flux being almost 
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spherical a considerable part of the flux is lost. On the other 
hand, these lamps, although having a reduced luminous surface, 
must have a rather large bulb, because of the heat transmitted 
by the gas. A refiector outside the bulb and intended to recover 
the lost luminous rays would therefore be of considerable size, 
and would make a dark screen in the rays of the projector. An 
interior reflector, being of reduced size only, masks a very small 
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proportion of the principal rays, and being very near the luminous 
source its centring in relation to the latter is facilitated, and the 
importance of the errors due, for instance, to the not negligible 
dimensions of the focus of emission becomes reduced to a mini- 
mum, whilst these errors would be amplified by a more distant 
reflector. Finally, the luminous rays have not to pass several 
times through the bulb, which corresponds to an increase of pro- 
duction, and prevents injurious deviations.— August 23rd, 1917. 


MISCELLANEOUS. 


108,795 (17,716 of 1916). December 9th, 1916.—ELecrric 
Fuses, William Edgar Bradshaw, 68, Loraine Mansions, 
Holloway, London, N., and others. 

This is an electric fuse apparatus for use in testing electric 
circuits, and comprises a fuse, a combined resistance and choking 
coil placed in series therewith, and means by which the coil may 
be shunted. The arrangement is shown in Figs. land2. Aisa 
fuse wire or strip of fusible metal encased with incombustible 
material, and surrounded with a rigid tube B of glass or other 
insulating material ; this rigid tube is provided at each end with 
metal caps hinged and so designed as to close the ends of the tube, 
and kept closed by means of little springs attached to the 
cable terminal G and fitting H. The rigid tube B is mounted on an 
insulating handle C, and provided with suitable contacts D and 
terminals E to facilitate the renewal of the fuse. The contacts 
of the fuse handle engage with slotted fittings F of copper, which 
at one end of the box form part of the cable terminal, and on 
the other end form part of a separate fitting H separated 
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from the cable terminal fitting J, and permitting a connection 
at K to a combined resistance and choking coil L, which is con- 
nected electrically in series with the fuse and wound round an 
iron core M. The fittings G F H and J are mounted on suitable 
insulating bases N, these being secured to the bottom of the box 
P by screws R. The combined resistance and choking coil L 
would generally consist of a wire of *‘ eureka” or other suitable 
material, and is connected from the terminal K to terminal 8 
and fitting J. and that when the plug handle T is inserted in the 
circular contact hole V current from W to X passes through the 
fuse A only, the choking coil L being shunted ; but when the plug 
T is removed then the current passes through the fuse A and 
the choking coil L in series. —A ugust 23rd, 1917. 


108,828 (5184 of 1917). April 12th, 1917.—Sream Hypraviic 
INTENSIFIERS, Davy Brothers, Limited, Park Ironworks, 
Sheffield, and another. 

An improved construction of steam hydraulic intensifier con- 
structed according to this invention is shown herewith. The 
steam cylinder A is mounted, with its axis vertical, upon a stool 
B, which rests upon the foundation C, the bottom cover D of the 
steam cylinder being interposed as a distance piece between the 
cylinder and the stool. The hydraulic cylinder E which depends 
beneath the steam cylinder is provided at its closed upper end 
with a flange F, by means of which it is bolted to the underside 
of the bottom cover D of the steam cylinder, the two cylinders 
extending in axial alignment with one another. The steam 
piston G is coupled to a crosshead H on the lower end of the 
hydraulic ram J by means of a pair of side rods K, which pass 
through stuffing-boxes and extend on opposite sides of the 
common axis of the cylinders ; the rods K pass through guides 
on the lower end of the hydraulic cylinder E. The ram J passes 
through a hydraulic stuffing-box M at the lower end of the 
cylinder E. A plate of insulating material is interposed between 
the flange of the hydraulic cylinder and the bottom cover of the 
steam cylinder, and hence, as the rods are exposed to the atmos- 
phere throughout the greater part of their length, whilst the 
hydraulic cylinder is exposed to the atmosphere permanently 
throughout its whole length, and the ram J is also exposed when 





in its lowest position, very little heat is able to pass by conduc- 
tion from the steam cylinder to the hydraulic packing M. The 
hydraulic main pressure pipe: is connected with an opening N 
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in the side of the cylinder E, near its lower end, at such a level 
as to be adapted to extend directly thence beneath the ground to 
the immediate vicinity of the press.—August 23rd, 1917. 





THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of eight of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 142/12.—Raising and foreing liquids. Apparatus for 
raising and forcing liquids containing solids in suspension, such 
as mixtures of mud, lime, sand and water, cement, and the like, 
comprises &@ mixing chamber having a mechanical mixer, and 
also a supply of air which further mixes the material, assists in 
foreing it along the delivery pipe and helps to spray it at the 
nozzle. The material is supplied to the mixer by any form of 
pump, air being supplied to agitate the material prior to 
entering the mixer. The controlling valves between the pump 
and the mixer are automatically operated. Vass, J. von, 
Germany. Dated January 2nd, 1911. 

No. 332/12.—Gyroscopes. Relates to gyroscopes for steering 
torpedoes, of the kind in which the rotor is started by a spring 
and then driven by an electric motor, the stationary part of 
which is carried by the inner gimbal ring. According to the 
invention, the electric motor at first accelerates the speed 
imparted by the spring in order to reduce any initial elevation of 
the inner gimbal ring, and to slow down the precessional move- 
ment. Anschutz and Co.,Germany. Dated January 5th, 1911, 

No. 602/12.—Cash box and like alarms. Comprises an alarm 
cireuit contained in a cash box or the like, and actuated when the 
box is either moved sideways or lifted. Pallweber, J., Germany. 
Dated January 9th, 1911. 

No. 725/12.—Electric endosmose. Apparatus for endosmose 
is arranged so that liquid which has been treated flows away in a 
direction substantially at right angles to that of the electric 
current in the liquid. Ges. fur Elektro-Osmose, Germany. 
Dated October 2nd, 1911. 

No. 874/12.—Electric incandescent lamps; making lamps. 
In a lamp of the tipless type having a foot with a flanged or 
flared end to be sealed, the bulb neck, the flange is formed with a 
hole or with a notch, or the neck is widened locally before 
sealing in the foot : the bulb is exhausted through a tube sealed 
over the opening, the sealing tip on the flange or neck lying 
within the lamp cap. Deutsche Gasgluhlicht Akt.-Ges. 
(Auerges), Berlin. Dated May I1ith, 1911. 

No. 1136/12.—Enamels, &c. Opaqueing-agents for white 
enamels, &c., consist of a hydrated compound of a suitable metal 
such as tin, titanium, zirconium, aluminium, or the like contain- 
ing a small quantity of alkali, or having part of the water of 
hydration removed. The hydrated compound may also contain 
silica. Vereinigte Chemische Fabriken Landau, Kreidl, Heller 
and Co., Vienna. Dated September 30th, 1911. 

No. 1138/12.—Pack saddles, &c. Pack saddles, particularly 
for the use of mountain artillery, are arranged with a stool-like 
carrier frame for the load which is mounted upon the saddle 
frame by means independent of those for securing the saddle 
upon the animal, and is readily removable for short halts, &c. 
Krupp Akt.-Ges., F., Germany. Dated February 23rd, 1911. 
No. 1184/12.—Alloys ; fire-arms. Steel containing nickel and 
copper is used in the manufacture of gun barrels, breeches, and 
other part of fire-arms that come into contact with the combus- 
tion residues of the explosives. Hatlanek, F., Austria. Dated 
March 7th, 1911. 

No. 1215/12.—Filtering air and gases. In apparatus for 
filtering air and gases while maintaining them at a high tem- 
perature, which may be used, for instance, for purifying blast- 
furnaces gases without the condensation of the steam contained 
therein, the passage through which the gas to be purified is 
conveyed to compartments arranged in rows and provided with 
sleeves or other filtering means is placed between these compart- 
ments so that the external walls of the passage form the inner 
walls of the compartments. Beth, W. F. L. (firm of), Germany, 
Dated January 16th, 1911. 





No, 1397/12,—Telescopes. A  périscopic telescope with 





variable magnification comprises two objective systems of 
different focal lengths alternatively adjustable in the path of the 
light rays by rotation about an exis perpendicular to the optical! 
axis of the telescope ; the systems comprise reflecting surfaces 
parallel to the axis of rotation, and have the same focal image 
plane when in working position. Optische Anstalt, C. P. Goerz 
Atk.-Ges., Berlin-Friedenau. Dated April 15th, 1911. 

No. 1462/12.—Bearings. A cage for spacing ball bearings 
comprises two rings formed with depressions to engage the balls 
and connected by distance pieces, one or more of which are 
situated in the spaces between the balls, Kapper, H., Berlin. 
Dated August 30th, 1911. 








EDUCATIONAL INTELLIGENCE. 
INDUSTRY AND EDUCATION, 

A MEETING will be held in the theatre of the Institution of Civil 
Engineers, by kind permission of the Council, on October 25th, at 
3.30 p.m., for the purpose of considering the establishment of a 
central organisation for improvement in, and better co-ordina- 
tion of, engineering training and the appointment of a representa- 
tive committee of engineering and educational interests to initiate 
action. Sir Maurice Fitzmaurice, C.M.G., President of the In- 
stitution of Civil Engineers, will preside, and representative 
engineers and educationalists from all branches of these profes- 
sions have signified their intention to be present. Those in- 
terested are requested to obtain invitations from Mr. A. P. M. 
Fleming, British Westinghouse Company, Trafford Park, Man- 
chester, or Mr. A. E. Berriman,Chief Engineer, Daimler Company, 
Coventry, who are acting as honorary organisers for the com- 
mittee responsible for arranging this meeting. Although 
engineering training has made great strides in the last twenty 
years, largely owing to the growth of provincial universities 
and technical schools, and to the good influence of some of the 
more important engineering institutions, it is a fact that the link 
between the industry and education is not forged as closely as it 
should be in the interests of the State, and a strong nucleus of 
opinion has grown in favour of forming a central organisation 
with co-ordination activities as the best means to secure the im 
provement that is desired. 


TRADE SCHOLARSHIPS FOR BOYS, 1918. 

The London County Council offers about 260 trade scholar- 
ships to boys between the ages of 12} and 16 years, whose parents 
are resident in London. The scholarships provide free education 

—with maintenance grants ranging from £6 to £15 a year—for 
one, two, or, in certain cases, three years at trade schools 
approved by the Council. The instruction provided at these 
schools is designed to enable boys on leaving school to take up 
either apprenticeships or employment in skilled trades. Instruc- 
tion is given in moter body building, the engineering and allied 
trades, building trades, furniture and woodwork trades, book 
production, silversmithing, photo-engraving and photo-process 
work, professional cookery—to train boys as chefs—and pro- 
fessional waiting, to train boys as waiters. Application forms 
(T. 2/258) and full rticulars of the scholarships may be 
obtained from the Education Officer (T. 2, L.C.C. Education 
Offices, Victoria Embankment, W.C. 2), to whom all applications 
must be forwarded not later than Saturday, October 13th, 1917. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 


Headquarters ;: Balderton-street, Oxford-street, W. 1. 


ORDERS. 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week.--Lieut. W. J. A. Watkins. 

Next for Duty.—Second-Lieut. P. Bowden. 

Monday, October \st.— Drill and Elementary Bridge Construc- 
tion for No, 3 Company, Right Half Company, 6.30, Signalling 
Class, 6.30. Reeruits’ Drill, 6.30. 

Tuesday, October 2nd.— Physical Drill and Bayonet Fighting. 
7.30. 

Wednesday, October 3rd.—Drill and Elementary Bridge Con- 
struction for No. | Company, 6.30. 

Thursday, October 4th.—-Drill and Elementary Bridge Con- 
struction for No. 2 Company, 6. Signalling Class, 6.30. 
Ambulance Class, 6.30. 

Friday, October 5th.--Drill and Elementary Bridge Construc- 
tion for No. 3 Company, Left Half Company, 6.30. Recruits’ 
Drill, 6.30. 

Saturday, October 6th.—Commandant’s Parade for Route 
March and Drill. Varade at headquarters 2.45 p.m. Uniform. 
~A” and * B” and N.C.O.’s and men are reminded that one 
Route March per month is compulsory. Recruits’ Drill 2.30, with 
Corns Parade for Route March. 

Musketry.—The range at Belvedere-road will be open on 
Tuesdays, Wednesdays and Thursdays every evening between 
5.30 and 7 p.m. All N.C.O.’s and men who have signed the 
“A” and ** B” agreements are required to attend during this 
month to re-classify in order to enable the Corps to obtain the 
Capitation Grant. Preference will be given to these N.C.O.'s 
and men in firing. This does not apply to those who hold the 
proficiency badge. 

Armlets.—The new issue armlets can now be obtained at head- 
quarters, and every enrolled Volunteer must obtain one without 
delay. At the same time all old red armlets must be returned. 
Armlets must be worn when attending drills in plain clothes. 

Note.— Unless otherwise indicated all drills will take plece at 
headquarters. 

By order, 
Macieop YRARSLEY, 
Captain and Adjutant, 
September 29th, 1917. 








FORTHCOMING ENGAGEMENTS. 


MONDAY, OCTOBER Isr. 
Tre Socrety or Enernerers.-—-Apartments of Geolog'cal 
Society, Burlington House, Piccadilly, W. Paper, ** Sewage and 
its Precipitation: Further Experiments,” by Mr. Reginald 
Brown. 5.30 p.m. 


TUESDAY AND WEDNESDAY, OCTOBER 2np anv 3rp. 


Tue Ceramic Society : ReFrRacTORY MATERIALS SECTION. 
Society’s Room, the Royal Technical College, George-street, 
Glasgow. Ordinary meeting. ‘Tuesday, 10.30a.m., Wednesday, 
9.30 a.m. 





FRIDAY, OCTOBER. 5ru. 
Monictpat’ Waterworks Assocration.—Offices of Metro- 
politan Water Board, Savoy-court, Strand, W.C. Annual 
general meeting. 2 p.m. 


FRIDAY, OCTOBER 12rka, 


MANCHESTER, LIVERPOOL AND CounTIES CoMMERCIAL USERS’ 
AssociaTion.— Midland Hotel, Manchester. Paper, ** Coal Gas 
for Motor Traction,” illustrated by lantern slides, by Mr. W. M. 
Barrett. Diseussion. 7 p.m. 


THURSDAY, OCTOBER 25rn. 


Institution or Crivin ENncatnebrs.--Creat George-street. 
Westminster, ‘‘ Engineering Training.”’ 3.30 p.m. For par- 
ticulars see announcement under Educational Intelligence above, 
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TO MANUFACTURERS ONLY. 


he Commissioners of His 
Majesty’s Wo &e., 


Vou. CXXIV.—No. 3228] 
fe SUPPLY. "ot STEAM 
be TUBES cat pt estetur es riod of twelve 


or six months from date of acceptance of er). 

Forms of Tender, Conditions of Contract, and all particulars 
- iy be obtained on application to the Controller of et 

1.M. Office of Works, Ee, King Charles-street, Westminster, 

jondon 8.W, 1. 

tthe Commissioners do not bind themselves to accept the 
lowest or any Tender. 

Tenders inust be delivered before 11 a.m. on Friday, 
12H October, r, 1917, addressed to THE SECRETARY, H.M. 
Onice of Works. &c, Storey’s Gate, London, 8.W. i, and 
endorsed ** Tender for Steam Tubes and Fittings.” 

H.M. Office oe — &c., 


h October.1917.  « 108 





ATENTS AND DESIGNS ACTS. 1907 
SAF ETY DEVICE FOR ELECTRICAL, “CIR- 
UITS. 


[he Proprietors of British Letters 


Patent No. 10,004 of 1914 are prepared to SELL the 
PATENT or to LICENSE British Tamufacturers to ho mip 
under it. It consistsina protectorforb sbar circuits. whereby 
the total current passing, due to leakage, is limited, and 
whereby the voltage is maintained at 100 per ‘cent. of that 
delivered by the generators, despite the occurrence of said 


South Indian Railway 


fia 
MPANY, LIMITED, 
pared Pope TENDERS for the ith eras of 
STE L TIRES for Locomotives and Rolling Stoc! 

Specifications and forms of Tender may be Shenaned at the 
Company’s =. 

Tenders. dressed to the Chairman and Directors of the 
South jo Bay Railway Compan i tae marked ‘ Tender for 
Steel Tires for Locomotives and Rolling Stock,” must be left 
at the offices of the Company not later than “One o'clock on 
Monday, the 15th October, 1917. 
eon Company is not bound to accept the lowest or any 

‘ender. 

A charge, which will card be returned, will be made of 20s. for 

each copy of the specification. 

Copies of the Sag ling may be obtained on payment. at the 
office of Robert White, Esq., M. Inst. C.E., Consalting Bagi 
neer to the Company, » Victorle-strest, Ww estminster, 8. 

Shoes, E.C. 2, 


The. Engineering Employers’ 
RATION REQUIR as Technical Assistants, 
TWO ENGINEERS with orkshop and Management experi- 


ehce.—Applications, stating ualifications, experience, 
— uired, poe ea. y Noein of testimonials, 
The ENGI- 

24, Abingdon- 


ould be mark 

NEERING EMPLOYERS’ FEDe ATION, 

street, Westmi inster, ott dice . Canvass 
is 


vassing by or on 
behalf of any app P49 a 





Wanted, Foreman for Large 


a Foundry on Motor and Aircraft Castings. 
Government work Must be thoroughly experienced, 
organiser, familiar with modern macpiue moulding. American 
experience desirable. Good sa’ and commission to right 
man. Permanency. Pepe to your nearest Employment 
Exchange, stating age, salary required, and full details as to 
qualifications, quoting “ The noon snl and No. A3718. 


= vo 
one on Gorernment work need apply. 789 A 





The N orth- East pe Engi- 


EERING TRADES EMPLOYERS’ ASSOCIATION 
ee APPLICATIONS for the POSITION of ENGINEER- 
ING TECHNICAL ASSISTANT. Applicants must be 
Engineers and Dave ) practical Pracmepe A experience in creas 
in, 


Works Foreman Required for 


well-known Firm of Cutter Mnufacturers in Man- 
chester district. Must ve fully conversant with modern 
machine shop methods and able to control men. Progressive 
position to the right man. State 282, we geen eg. and salary 








a 
porionoe a and sal ,togetier Sith copy tosthinanials, 
with: t e SECR House Committee, 


No person already employ n Government 
work will be engaged. ~ Applicants 1 must “apply to their nearest 
Employment hang: “The and 














ew ft remoedy 1917. 109 Bolbec Hall, Westgate-road, Newcastle-on-Tyne. pom iy , 
WANTED. 
iver Tees.—Tees Conservancy PRACTICAL FOUNDRY MANAGER. (lontrolled Establishment, North- 


COMMISSIONERS. 

TO DREDGING SUPERINTENDENTS AND OTHERS. 
The Tees borg ary ope REQUIRE the SERVICES of a 
fly competes MAN to carry out the duties of the office of 
G SUPERINTENDENT T on the River Tees. None 
but experienced men need app ply. Particulars of the duties 
ean be obtained on application to the ENGINEER to the 

T.C.C. ; Middlesbrough. | es 

2 ing 


a salary 
Applies to be semantedl to ne undersigned on or before the 


18th October instant. 
JOHN H. AMOS, 
Gene eral Manager. 
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\eakABe, sarees : BOULT, WADE and. thN NANT, 
lll and 112. Bathen-gevaen. 
103 # London, E.C. 1 Middlesb 
Essex County Council. 


heheresie-s gael <= HIGHER EDUCATION 
MMITTEE. 


TECHNICAL CHRETEUES, WALTHAMSTOW. 
Heap Masrex: JAMES G. B. EDWARDS, A.M.1.M.E. 


The Committee REQUIRE the SERVICES of a TEACHER 

at gem Subjects for the Day Department of the above 
Institute. 

Candidates ayost be ineligible for military service and must 
be. ar ere they > teach some of the following subjects :—Prac- 
tical Applied & Heat En ingines; Prac- 
teal Geogeuys Machine Drawing, Metal Work, Laboratory 
Work, and Electricity. 

Commencing salary £180 per annum, rising by £10 per annum 
to £250, subject to’ satisfactory service. 

Extra remuneration will be given for Evening Work. 

one forms, which must be returned not later than 

etober 12th, may be obtained from 
R. DEMPSEY, 





‘ough, 
3rd ee 1917. 


The Stanton Ironworks Com- 
PANY, Ltd. near es ewe REQUIRE in the 
immediate future a Manage! t 
for the present as Assistant to the ‘Found General Manager 
with a view of assuming control of tha’ gor (Which 


London district, REQUIRE the SERV ICES of an 
ASSISTANT FOREMAN oe r Electrical Instruments. 
Applicant must recording wattmeters and 
instruments, and able to ‘aie charge of lathe and machine 
work. opening for right man. No persons more than 
ten miles away or enga on a ea work need apply, 





oe about two thousand men, as soon. 


—_— , stating qualifications, &., to 49, “The Snr aps 





as 
nowledge of Pipe Foun not essentia! 

giving full fails rt Penlgen o = rience, showla te ‘dressed 

to the FOUNL RY GENERAL MANAGER. 


['wo Rate Fixers for Organising 


Department in Controlled Factory making Aeroplanes 








Wanted, anted, by Controlled Estab- 
LISHMENT, North- beng London district, Man to 
aks ——— of about 24 Turret Lathes en on Magneto 
Also Man to TAKE CHARGE of Milling and 
Drilling Machines on eto Production. No persons more 
oe ten miles away or a on Government po will be 
Aadress, stating qualifications, &&., to 51, “The 

Engineer” ” Office. Sl a 


anted, Demonstrator ; and Rate 


FIXER tor ak od of Engine 
Builders; must be fi lass man of wide pone ote in this 
class of work. Capable of training a staff and reorganising 
a department. Permanent position for — a) 
No one already on Government work will be engag 
age, experience and salary required to yeur oa Empioy- 

8 








ment Exchange, quoting “ othe Engineer” and N 





Clerk to the C i 
9a 





1, Siena 
Walthamstow, E. 17. 
The South Indian Railway 
COMPANY, LIMITED, 
91, York-street, Westminster, 8.W. 1. 
The Military Autherities having taken possession of the 
above premises. the offices of the Company on ey from the 
lst October, 1917. and until further pane. _ 
FINSBURY PAVEMENT HO EC. 2 
NEVILLE P RIEST y Ey. 
Managing Director. 
Telephone: London Wall. 2537. 62 





reat Northern Railway Com- 
PANY (IR¥ LAND). 
CONTRACTS YO GENERAL STORES. 


The Directors of the Great Northern Railway Com 
(Ireland) are prepared ‘o receive TENDERS for the SUP LY 
of the unde mentioned STORES for six or twelve months from 
the lst January, 1918 :— 

Saft No. of 
| 


Iron Plates, Bars, Angles, 
Tees, and Forgings ( 


Axles and Tyres (erect) ” 
Baskets, 
Staffordshire and York- 


of 

si 

Brooms. Brushes, 

Mats, and Spong s 2 
uts. Studs, } 
3 

4 


Bolts and shire). . ‘-Z <3 + 
Pins, Rivets, and Washers | Lamps (Oil) and Brass 
Boxes, Baie and Market Carriage Fittings, Oiler 


Pads, and Enamelled 


Brass tod Copper ‘Sheets, Iron Plates. . 
Plat Tubes, and Wire, Lead (g:ound in oil and 
Block Tin, Zinc, Spelter, | _ dry), Sheet, &c. 
and Patent Metal 5 | Leatherand Leather Goods 
Backers, Oil Cans, Zinc — Balata Belting ..' 30 
Sheets, Galvanised Iron Nails 


Gveralls and Oil Skin Suits 32 


ects, Emery X&c. 6 
| oe bates Lubricating, 


Buffers and Axle Guards 
fo 


r Cal and Wagons, | _& 

Wagon “nase Barrow | Plates (Steel Boiler), Steel 
— . 7 | Forgings, Fis Plate 
Ca’ 8 Liners Cast Steel 7 ne 
Castings ( {Ordinary 1 Bron), | and ‘ender eel 

Cent f Bare and 


Crucibles, Cyl oan need | 
Buffer Stops 9] 


rape Tees, and Chan- 
Cement, : Plaster of Paris, 
Slates, lazed Ware | Rove, Twine, Flax and 
Pipes, ee bisa Hemp Gaskin 
. 10 | Serews fing and Brass), 
chain Split P: we 
Colours, &c. (ground in oil Signalling Materials’ .. 7 
and dry), aud Hall's Dis- Springs for Engines, Car- 


temper, Wall Paper, &. 12 riases, Wagons, &c 


Drysalteries Tin Plates . 39 
Eiscteioal Fitiings, Lamps, | eek White American 
-» 14] Oa Scantlings, St. 
Electric Cable ‘and Wire .. 15 | Pooky Spruce Plank, 
Electric Light Carbons 16 lanks, Boards, 
Explosives, Fog Si, als, Moaldings, Sheetings, 
and Carbide ot Calcium &e. oe a a 
for Acetylene Gas Light- Transfers (Carriages, &e.).. 
ing... its Ae are Tools {F4ge). Saws, Hiss, * 
Fastenings, Permanent Tool Steel, Carriage 
ay .. y. Ay: oi ion, Hammers, Shovels, 
Fittings (Brass) for Gas and Spades, & . 42 
- Water, Gas Burners, Gun- Tubes and Fittings (Iron), 
metal Steam nions, Wire, Wire Work, Panel 
+ Rain eet Pipes, &. .. 19 Pins, Staples, and Point 
Gas Man . 21 3 


Tubes 
Cold 


nD, , 
Steel—Galvanised), 


Gaviees 1 Bream and Ve acuum 
Brake . 22 rawn Weldiess for 


Glass 23 jilers 44 
Hammer, &, Handles, U bolshery for Carriages, 
Barrows, Oak Keys urled Hair, Blinds, 
Loading Boards an Rugs, Linoleunis, Tape, 
Scot and Soft Goods 
Hinges (Wrought Iron and Varnishes, Enamel, Black 
| Brass), Locks and Ke: | Lacquer, and Sheet 
Hardware (Iron an | _ Dressing Compusition .. 46 
_ Brass), Closet Basins <4 | Waste (Cotton), . Wick, 
&e. | Sponge (Oroths, &e. oe 


India-rubber #Goods, Loco. 
Packing, Asbestos, &&. 26 | 

Forms of Tender can be obtained from the Secretary. on 

Please do not send 


Tenders a. be for = supply, of anes in accordance with 
the Com rox hh meg patterns may be seen at the 
General pot, T Dundalk Tine cannot be sent away for 
inspection) bonwaee the hours of 10 a.m. and 4 p.m. on each 
bb day open peng ys. 

le out on the Com 
delivered. under sealed cover, pis oo f 
to the undersigned, not later than 10a.m. 


's forms, should be 
“'Yender for Stores,” 
on the lst November, 


1917. 

' The Directors do not bind themselves to accept the lowest 

or any Tender. 

; * T. MORRISON. 
Secretary’ s Office 8 


‘Atlensetréct Terminus, Dublin, 
‘ = October, om, 








Wanted. First-class Practical 


ENGINEERas WORKS MANAGER by important 
firm of Aircraft Constructors in London district, employing 
over 2000 hands. Must be good organiser, strict discipli: arian, 
energetic, keen and methodical, tactful and experienced in 
the control of male and prods le labour. Noone residing more 
than ten mfles away or at 1t on Government work need 
apply.—Write GEORGE EADER and CO., Solicitors, 35, 
Coleman-street, London, E.C. 817 a 


\\ anted, Rolling Mill Manager 


immediately for new Steelworks in the course of 
erection. Coy men with experience in Modern Plant, large 
output, and the rolling of sections, rails, billets, plates, &c , 
see . ply aap. stating qu: ualification and salary required, 

BOURN HILL IRON AND COAL CO., Ltd., Scun- 
that Lincolnshire. 74 


A Large Paper Mill in the 


London wsin having a VACANCY for an 
ASSISTANT ENGINEER, will be pleased 10 receive applica- 
tions from gentlemen having thoronghiy efficient Mechanical 
and Electrical knowkdge aud 1 aper Mill experience.—Apph- 
cations, which will be treated in confideuce, must state fullest 
— ars. Salary £300 per annum.—Aadress, 63, “The 
gineer” Office. 63a 


An Experienced Metallurgist 


for —— wes ora raat in large Engineering Works. 
fi mall parts in large quantities 
a esotiale Fh ah me posiion. No one aeeaueinat on Govern- 
ment work will be engaged.—Write, giving fullest par iculars, 
to your nearest Employ aoe Exchange, mentioning “The 
Engineer and number 8444 


ssistant W orks Manager 
WANTED for works in Glasgow district engaged on 

war work, em ga about 700 men. Must have good 
experience in Jigs and Tools. Special duty to superintend 
productive methods, Give full details of experience and state 




















salary requir ele eee] already employed upon Govern- 
ment work will —Aypplicants must apPiy to to their 
nearest Bmyloyment E rs 

and number 54. Sha 





Bry ying, ene and Transport 
MANAGER REQUIRED, temporarily (to replace man 
called up), oy —— office of 8) hip repairers, mining, electri- 
cal railwa’ — en gave ust be ineligible for 


military eurvion. —Re; givin, ree lars a experience and 
— required, to THANSES c.o, Street’s, 7) pepe 925 





lectrical Engineer Wanted for 
new Steelworks, Kast Coast. Must have excellent 
theoretical rand fb and sound practical experience of the 
Construction and mo a odern steelworks Electric 
Plant, both D.C. and A.C. ao ee | already employed on 
Governmcnt work will be engaged.— ly, stating qualifica- 
tions, experience, age and salary required. to oO nearest Kmploy- 

ment Exchange, quoting “ Tue Engineer” ee num 67. 

A 


and Aeroplane Engines. Applicants must produce highest 
and be capable of Pied Lens ability to demon- 
strate the prices. No on Government 


irson 
quoting “The Baginer™ your nearest “Employment me re 
Wises, Confidential Clerk for 





Foreman Planer and Slotter for 

Gun Section of Controlled Factory in the Midlands. 
Good salary to thoroughly competent man. No one already 
on Government work will be engaged.—Apply at ro nearest 





— a eee, quoting “The Enginee: re 
anted, Builder's aoe 


DRA AUGHTSMAN at once ; good experience —Apply, 
WILSON LOVATS and SONS, Lta., Clarence-street, Wolver 
hampton. P1074 





room abe ——- ae, engineering firm in 

accustomed to aaemiens 

oa ct Good poe ents, &. No one already 
= a. ae will be e State age, full details 
nce, and salary req .—Apply your jhearest Em- 
blogurent Exchange, austin “The eer ” — No 


Wanted, One Ex erienced Order 


CLERK, used to Motor nyo to 
your nearest Employment Exchan; pace § ne wt 
be engaged. 735 4 


person already on Government wor! wil 
ages and Cost Clerks 


Mele, Wa 
WANTED MEDIATELY by moe ape Factory. 
ps greed in ae with works bey we id costs essential. 
Anni your nearest pa ment Badeoen. 
mae Se we “The gineer™ and No. A375 © person already 
on Government work will he emploved. 47 4 


\\ anceg,  Draugutsman, — w ith 
good en; freaaete training, able to design the M h 














anted by Water Company in 
South of a gee one or two STEAM PUMPING 
ENGINE DRIV. to engines of tre beam and 
Worthington t ‘Also FITTER for Engine and Gereral 
Repair Work. All applicants must be ineligible for military 
service.—Address, 86, ‘The Engineer” Office. 86 a 


Wanted, Engineer’s Tool Har- 


ENER ienpeioncet eg preferred) to travel 
and demonstrate —s special steel. Salary £5 weekly and 
expenses. _No one Government work can be 











already os 
engaged.— Write, T.H. 498, Sells, Ltd., Stews, FS . 
rover Setter- a 


W anted, Im 
for Herbert No. 4 Cap tans, used to accurate work 


Controlled Establishment, North-West London district. "No 

person more than ten miles away or eugaged on Guverpment 

work need apply a stating qualijcations, &c., to 48, 
“The 48 a 





cal Portion of Electric Machinery, we.l ve iu caiculation 
- roertar. sizes of shafts, gearing. &c., and possessing a know- 
anne uf shop methods. state full particulars, including age, 
qual ifications, and salary expected No 1 scene already em- 
loyed on Government work will oe engag apply to i 
impo — Exchange, mentioning “The Engineer” oe 
ber 59 
\ MEN capable of designing Jigs and Tools for high-class 
Engineering. .— Apply, stating experience, to your nearest 
Employment Excha. ge, quoting “The Engineer” and No. 
AsCA4. No persons already on Government work need ap ply. 
\\ auted Lumediately ‘wo or 
Three Experienced DRAUGHISMEN, good de- 
tailers, with tool a for important Govacmnent work. 


Salary according to experieuce. ~ No person already Sop 
upon Government work will be en .—App icauts must 





anted Immediately, Deane: 








1 hi it 
Bed ay rs ay change, re 
anted, Several Junior 


\\ DRAUGHTSMEN, used to Conveying Work, Coal 
Washing, Structural and General Engineering. No person 
already engaged on Government work need ayply.—Applica- 
tions, oe age, experience and uired, to your 
nearest Employment Exchange, quoting ‘* The Engineer ” and 
number 8. 8190 a 





raug! htswan Required.—Good 
ANICAL DRAUGHTSMAN, with experience of 
General Mill Work and Labour-saving Machinery ign, for 
large Controlled Firm in birmingham district. Stave fully 

, experience and salary required. No person already on 
Government work will be engaged.—Apply to your nearest 
—— Exchange, mentioning *“*The Engineer” and 

799 a 





| Wanted, Qualified Works 
MECHANIC, capable of repairing and maintaining 
Coal-handling Plaut, Engines, Pumps, &.—Purticuiars, wages 
— and copies of panei ig to 73, “The gee oe 


ie Sinker. — tirst-class Die 
SINKER for Heavy Drop Stampings, roms Motor 
Cranks and Aircraft work. . Permanent situation. Give full 
—— as to wages, &c. No person already employed upon 
Yernment work wil: be engaged.—Applicauts must apply to 
their 1 nearest —— Exchange, mentiouing “The kngi- 
neer” and number 6 670 a 








| Xperienced Driver and Stoker 

used to W. orthington Pumps; also a MAN 
for SERVICE LAYING and GENEKAL REPAIR 
by letter, giving references an mae required, toG. POI TE 
Waterworks, Henley-on-Thames. 843 


| [ntelligent Youth Wanted (16- 


17). Some knowledge eae 3 and Mechanics. Excel- 
lent opportunity.—Address, P95, ‘The Exgineer” Office. 


P95 « 
Leather Belting 


3.— Apply 
rag 








and Mechanical 

LEATHER noe ANTED, MEN for Cutting, 
Ss nee and Sew must . be experienced. —CHARLES 
WA ER and cO., ea 7 Swinegate, Leeds. 761 a 


Milling Machine Setters Up 
IRE 


D on high-class Aero Engine work. Good 
No one 





wages ee permanent positions for first-class men. 

already engaged on Government work eligible. —Apply at your 

—— Employment Exchange, quoting ‘* The Engineer” and 
0. A3725. 806 a 





[)raughtsman for Small Electri- 
CAL work REQUIRED immediately by a large firm of 


Electrical Engineers in West mdon, under Government 


control. State. experience, age and requi Those 

already on Government work and residing more than ten 

— nt need not applv.—Address, 746, ** The ee. 
ice. 





[raughtsman Wanted, London 


Office; experienced in se Beonomy The! Bugineer™ n= 
[praughtsmen (Good Mechanical) 


WANTED—{1) for Steam Turbines, (2) for Jigs and 
ls. No m.n on Government work need ppply.—Apply, 
ae qualitications, age, saary required, and earliest uate 


— “a experience, and 





Coveral (good Turners Wanted 


(must be used to Micrometer) for Government work. No 
one already on Government work will be enguged.—Apply to 
nei a ment. Exchange, quoting “‘ The weeny" and 





Tro Improver Tool Turners 
REQUIRED vy Controlled Establishment, North-West 
Lendon istrict, used to accurate work; excellent oppor- 
tunity for an ali-tound experience ; permanent positions. No 
persons more than ten miles away or engaged on Government 
work need apply, —Address, stating qualifications, &c., to 52, 
“ The Engi .eer” Office. §2 a 





. : r 
(vil Engineer, Thoroughly 

qualified, with over twenty years’ practical experience in 
desi and carrying out municipal work of all descriptions, 








[agineer Surveyor, with First- 


LASS Board of Traae Certificates WANTED by a 


Applicants must be over Pca ie 
or inetigible for naval or military service.— A dress, grive 
age, experience, &c., to Pi20, * The Engineer” Office 


Help Wanuted.— Works Manager 


leading Insurance Co. 





UIRED in Government-controlled works, London 
district, preferably with electrical experience ;. must of 
proved ability t to a er and control all departinents on pro- 

ould have thorough m: A oa 


can to your nearest 7 men- 
tioning ** Lhe haginoer "and No. 786 a 


[raughtsmen (Mechanical ).— 
Several first-class DRAUGHTSMEN REQUIRED for 
the Desigu De artment of a large Aircraft concern. Appli- 
stroma Aypll with practical experience, not necessarily on 
aire! t.—Application to be made to your nearest Kmployment 
and No. As788. No 
person aiready on cen Bae work will beengaged. 97a 


-) 'g and Tvol Diaughtsman 














gressive lin 
experience. Pormanency and prospec s to suitable man. All 
applications will be treated in strictest confidence.—Write 


fully to 101, ** The Engineer” Office. 101 a 


[spector to Keep an Oversight 
on Turret Lathe and Milling Machine p i ng = Aye 
trolied Establishment, North-West Lonaon district. ust be 
able to drawings and not afraid of responsibility. Mood 
opening for right men. No persons more than oe mies away 
or employed on Government work wili be engaged Ad 
stacing qualifications, &c., to 63, ** The Engineer” Office. 53.4 





Ran anon A anaes firm of sheet metal workers in 

enced in production of Aircraft 

Parts coirebie. 1 pisennans position for the right man. No 

person already on Government work will be engaged.—Appl. y 
your gy a Reaployment Exchange, quoting “Phe —_- 


and No. A 
Machine Tool _Draughtsman, 
for special machines. Must be well experi- 
ay and hate ori, wanes State previous positions held, 
&e. ingham - district. No one alread 
shanged on Government work eligible-—Apply at your nearest 
mi bng” Abra ange, quoting “The Engineer” = 








iecework Rate Fixer’s A\ssis- 
TANT WANTED by Controlled ny Nom whom bb 4 
West London Bee pan able to estimate from drawings an’ 
prices under head rate fixer. No persons more than ten oa 
away or employed on Government work Meir Mog qnesged.—- 
on ~— staring qualincations, &c. Engineer” 
ye on electrical work or tight be Bn wi 
prefer but not essential. Permanent position for ene 








Required, by Engineering W: W orks 
E. London Rey 

G-OFFICE CLERK. ay appli. 
pong Te, ve oy phe 4 years’ experience. Nw applicants 
residing outside radius of thee miles or aiready empioyed on 
Government work can engaged.—W nite, © stating age, 
thee. and salary somuped to 9%, “The — 


used to controlling large bodies of men and executing work 
direct labour, VESIRS IMPROVED PERMANEs ? POSI- 
TION.—Adadtvss, P112, “The Engineer ” Office. Pli2 » 





(Jommercial Engineer (3v), Ineli- 
GIBLE, whose experieuce covers shop and technical 
work, export, buy RES ES ing, sales and office organisatiou and 
advertising, DESIRES ENGAGEMENT.— Address, P43,‘ The 
Engineer ™ Office. P43 B 

eo seen oem 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 
46, Watling-etreet. LONDON, E.C. 


uare, M: 
2%, Coltinewocthotrest Senatinen -Tyne. Sp 3005 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paexs II, Ul, XC. 
Numerical index to Advertisements, 





Paes LXXXIX. 
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THE ENGINEER 





Oct. 5, ose 








Buyer, 

VER- 

rience. 
ce, 


ommercial Manager, 


at ne. boiler-making, sbip-repai) 
TIS SEEKS P Wide brs dinrit ox 


Modern methods. raaieiin P91, “The Engineer” 4 
B 


ineer and Agent | | 





> iv 

ontractor’s Engi 
(over military age) DESIRES ne ayes? 
Just completing large Government contracts. Has had exten- 
sive experience on — gH eg a public works 
contracts, ferro-concrete idges, buildings, &c., surveys, 
ss estimates, and finals. Good organ’ and manager. 
re ch: or otherwise. First-class references.—Address, 

SS “The ngineer” Office P3 zw 


Engineer- Buyer. —An Engineer, 
. with one works’ experience, is OPEN to inspect for 
and d Engineering Materials 
and Machinery for caeeisinl “or export house.—Address, 
P8?, “The Engineer” Office. P87 B 


Eri neer Desires Re-engage- 
ENT. Wide experience in charge of ergineering, 
sugiths’ and patternmakers’ shops and foundries. Practical 
and een, nowledge of colliery, iron and ee hoi og 
plant erecti and” t posi- 
tion five ou as supervisor of modern shops founary , and 
mills, including steelworks plant. Over military age. Refer- 
ences.—Address, A “The Engineer ” Office. PIE 


Eginee Experienced Works 
and General TSeacaan ie 4 Gheprreed. SEEKS PoOsI- 

















ent or for d Wide rience 
he vpretustion methods and ‘machines, pat accounts 
neral engineering 





an marine, ge 

and repetition work. and shells of various sizes. Handled 

bodies of =: and female labour.—Address, 7. oon e 
8 


Engineer ” 


Epgineer, Fully Qualified, Both 


own 
of 








10 — works manager of na Send 
i - rks, cxpenhanoed in the design and manufacture 
all types OF high-ciass steam and internat combustion engines, 


(Jonstructional ineering 

DRAUGHTSMAN R pine En weet 

oA oe ex! ~— be Government re 
dress, P102,“* ineer Otter 


or Hand-scraped Surface Plates, 
apply to H. MAISEL and CO.,, Ltd., Constantine 
Works, Sin jus-road, London, N. 16. Large ‘stock ‘kept. Orders 
promptly executed. Planing work undertaken. P122 « 





Dineng eat ‘Ties (39), 


con op and College training; 15 years’ general and 
Good aie 


ing co 4 bo 
” Office. B 


re Pur, eet Engineer 


Eng gineerin Draughtsman (Con- 
STRUCTIONA DESIRES he crea 8 years’ ma 0. 
ricnce.—Address, P116, ‘The eer” P16 


epresentative.— Well cn, 

ED ENGINEER Desires London REPRESEN- 

TATION of Firm of Engineers on Government work. Exten- 
sive experience in ans and handling all classes of 
munitions, finance, &c.—Address, P98, * The ineer Pe aad 


Eee 





Oitfice. 





ineer Millwright Desires a 
— TION of TRU ST. High-class experience.—Address, 
Pot, «The Engineer” ——. Pow 


FOR SALE, 
Large Quantity YORKSHIRE 
and other GAS COKE. 


THOS. DUXBURY and CO., 
N128 Grosvenor Chambers, Manehester. 


For Sale :-— 


@ne Cochran VERTICAL TUBL LAR BOILER, 13ft. high 
by 6ft. diameter, passed for 100 lb. workin pecerare, and 
— with Hudson Economiser and Feed Water Softening 

nt. 

Nine Under-driven MORTAR MILLS, fom 6ft. 6in. to Sft. 








Leading. Firm of Architects, 


during the War, are open to ACCEPT 
WORK from’ Bogineers requiriug Temporary ee, % 


Quantities, Drawings, eee. Pseay == to 
Srundel-strees. Strand. W 


diameter pans, both portable and stationary 
Three HYDRAULIC PRESSES, 6in., Qin, and 12in. rams 
respectively, short stroke, complete with hand pumps. 
Nearly new HORIZONTAL STE: a W. Dyna 9sin 


cylinder by _18in. stroke, driving a 9 wnamo, by 
200 volts, 45 amps., 700 revs.; or ‘would sell 





AL Large | Firm of sis pay in 


saa an SrEriNg for a 
fa aytt PUPIL, 


the course ta nslade both 3 Drawi ce. 
= C.E., Inst. Mech. E, B.Se., 


one: all all ENGINBERING FEsMunaTions ee ins 
GANDI DIDATES, either e— or by cor 4 


























neering, &c., DESIRES grorovedt Four 1ON.— q coesses d lve Gennes 
y Soliattons, Bank “aamtern, pci ants. F H. TREMEL- comm datany ng 4g Nera wise Westman 8 
y-lane London. W.C. PIO B 

Engines Manager (36), Cranes, Penningto ns, Engineering Tutors 

excavating machinery, conveyors, structural steel. In ce. and aut ae ocaegey te Roginecring, also A.M.I1. 

dng. works proton aid general arpa bentatics and Mechanica “204 Oxford road, Manchester. = 

junk with Admiralty, War Ofic istry_of Munitions 2018 
sein Sercuaten meanonion a reguirements. At At present - eee 

Address, PUS, “The Engt- e resentative ineer 


bene but prefers London. 
” Office 


Engineer, Wh. Ex., eee 
64 


= shop, 5 years D.O., 2 yrs. comammeenia e 
SEEKS PPOLN TMENT, orks or Beatoat | > 
met Pi21, ** The Engineer ” Dfice 


Epgineering Graduate (Colonial, | ¥ 
having completed aj ticeship and continued as 
im re 2 oe mech. and elec. work, SEEKS PROGRES- 

ON. Export work, with a view to being sent 
ae ae mene 8 be considered.—. Address, P109, a ae 


heer ™ Office. 
Foundry Manager Seepetg l. Lod 
ENGAGED. Practical man on “ Brey oye 
= malleable castings ; good 
mou achines ; aged 44 years ; 
14 — full control of large concerns,— Address, Por = he 
” Office P97 8 


(jentleman (42), Trained Engi- 

NEER, with mechanical, marine, and electrical experi- 
—_ and many years’ experience as technical editor, having 
aes samaintnecs with electric supply probleme an and | sect ctrical 
a IRES RESPO. INSIBLE ddress, 
119,“ The Engineer” Office. _— 


Machine Shop Superintendent | ¥ 


or HEAD FOREMAN at liberty; keen, energetic, 
best up-to-date methods. organiser, disciptinarian. — — 
P13, ‘The Engineer” Office. Pl 


Manag er of Important Engineer- 
oy 


5 Secesty | prioatin engagement, DESIRES 
pose Twenty as GEN AGER 


R or other responsible 
aroma aoniniartaget lence, three of air- 
to_ negotiating 


med awe contracts © and 
handling big business. Splendid record for production ; wide 
commercial experience; good organiser; actcust ‘omed to 
noneeng Sore numbers of men.—Address, 100, * ca ape 
neer ce. 























anufacturing Mechanical Engi 


( ech &.), having central omen in 
well. fe Roe ye Cain of sol Dabney toREPR PRESENT 
jai ring or allied pee _ 


Well ara Firm of Engineers, 


with = nee offices in V. . aetaninetan, and long-established 

—- every Colony and all fore’ 
UNDERT ace ESOL Export SALES on behalf of re- 
8, 106 





countries, would 





—* rms of eers and manufacturers.—Ad . 
The Bagineer D 

a wed 

anted, ynamo, 110 Volts 

ae PLATT: C.K. eine particulars, vipaEes 





“1W anted, ide nonin of Steel Con- 
STRUCTION two t. wide, i = loi 
single stcrey.—A\ The Engineer” 
ea 


Wanted Tas Gantry, 
fF aey suitable 


6508. complete hem columns an 
ae ee Overh long Gran Grane, abou 
bout 20ft.—State full 


wh : aad neh ote anaes 
had . 

be inspected, to 829, “ ‘he Engineer momen ie mer 

W anted, Loco. Type Boiler. 

ag Mssional length, 13ft. ; + main wid : 3 total 

MM. ia sigue ® olnte Gabete on ee rm 


Wentet, Marine Boiler, 8ft. BY | ae 


130 Ib. working pressure. —TRIMMING ones 
Burnham, Bucks. 


Wanted. One 100 K.W. 480 Volt 


Direct-current Gas (with Producer Plant), Steam, 
or Dies} Engine direct -coupled GENERATING SET, com- 
One MAIN SWITCH BOARD, suitable for the above set. 
One 10 K.W. 480 volt BALANCER. 
Full details and price required and quickest delivery that 
ae effected to be submitted to . * The Engineer” 
ice. 

















EER, with long Hp whee in works i 
SEEKS. POSITION of RESPONSIBILITY. A thorough 
knowledge of repetition production, avd three years’ varied 
aireraf¢ experience. Complete machines and spares.—A ddress, 
P105, ‘The Engineer” Office. P105 « 


Mechanical 





ineer, Over 

military a; oat RE-ENGAGEMENT as 
CHIEF DRAUGHTISMAN or WORKS MANAGER. 
Experience : Hydraulic machinery and general poe A 
jay outs and piant maintenance. Permanent "Otice. e 


position desired.—Address, PIll, The Engineer” 
echanical Engineer, ares 
(30), with soe re Degree, used to moter 








cars, ae! e and gu Russian, be and 

French, WANTS SIT SITUS Oh adios P78, * Engi- 
neer” Office TH 8 

Mein Rolling, Rod and Wire’ to 

pa ~4 Practical Azsome SEEKS SITUATION. 

rgings, samplings. — English and 

pA experience. te meth: of "eataction. 


Good Teferences, and. oar military age.—Address, P92 
an = call Office. 


etallurgist (30), University |¢ 
man, qualified, six years’ works experience, shortly 
DISENGAGED.—Address, P106, “The Engineer” ee. 
B 








rdnance, Naval, 
CON STRUCTIONAL WORK — 
to NEGOTIATE for PERMA 


jaws 
A is mo od 
NEN at 

a 


thorough experience in above work, >. i) tical, 
Grenades, and H.E. Powders. —Address, P25, “The ~~ 
Office. B 








Practical, Mechanical, and Elec- 


TRICAL Engineer Shortly Disengaged, and DESIRES 
New POSITION orkshop, estimating, ages drawing- 
office, and technical cxpultenne;s many tending 
engineer on large construction and a mage work a 
P99, ** The Eneineer ” Office. 


anted, Steam Navvy, Modern 
Type; suitable for digging chalk. ~—aheiieans, - Ee, 


* The Engineer ” Uffice 
Weenies, Time He pag nf ABY 
Lu, i, = 


bison eke ties —— 7 ope sb leg 
—ae 


Wanted, 10-Ton 38- Motor Blec. 


TRIC OVERHEAD ) FRAVELLING CRANE, 70ft 

span, — for Spheee, F | ay = be jams ee 2 
lowest and where can sted, 
*The Engineer” Office. seten 


(joa! Dust Briquetting Plant.— 
REQUIRED Immediateiy, or on Short Delivery, several 
x Fs a aapabe < of osucing 5 rede to Il O Lon pa ber 
&c.—Off 

HMeswiron, £20) “oie wit Fall Gotetie.to DIENT am tnd 1 Lucas: 

‘ornish Boiler Wanted, 190-200 
ee; square feet heating es a. steatu-eating jogs 
dition bead complete with injector.—Address, 86, “The ‘Boe 


Motor Lorry.— Wanted, a Good 


SECOND-HAND MOTOR yp wnty’D ad thoroughly good 
working order, capable of carrying t particu- 
lars and lowest price to W. J. FRASER pow 9 CO., Ltd., Or Eeg. 

neering Works, Dage , Essex. 98 ¥ 


Two # Air Compressors, by Inger- 


; duplex steam cylinders, 10in. dia. ; compound ai 
cylinders, 10in. Rod 16in dis., intercooled. Two AIR COM. 
PRESSORS, by Ingersoll ; 


straight line steain driven; 14in. 
steam qylinder; 144in. air cylinder.—JAMES B. 
and slet-road, Leeds. 




















WATSON 
Engineers. 33. Huns! 820 F 


A Psolutely New Sturtevant 
AEROPLANE ENGINES, 140 H.P., bore 4in., strok 
—_ acarbureiter, two Bosch 
satisfactory 


5S4in., speed 2000 r.p.m., 
best Sond 
reasonable offer. REMAN, | 12, 





explanation for acce! 
Norfolk-street, Pe 





(yrphsted Marine Engineer (32) 
DESIRES OPENING Ashore; wide experience ; first- 
class B.O.T. certificate. —Address, , “The ’ Engi- 
neer ” Office. P96 # 


Work ks Manager or Superinten- 
ENT, at present disengaged, SEEKS EMPLOY 
MENT with first-class firm. Last control 1600 hands, male and 








female, on manufacture of ~g ed vebicles and shell. Previous 
experience, guns, mountings, 
irst-class organiser and strict disriplinari an. 
Alirvrss 14, “The Engineer” Pllés 
orks Manager, Engineer 


(Mechanical and pa ae (44), exceptional power 
to organise = get production, eleven years executive posi- 
tions in U.S.. just returned, WISHES to CONNECT with 
PROGRESSIVE. FIRM in absve capacity. Open for imme- 
diate ergagem2at. Highest references.— ddress, P100, “The 
Engineer ” Office. P100 » 


Dynamos os Sale, 220 Volts, 


140 and 180 ampéres ; 110 volts, 165, 330, 450, 580 and 
anil ; cheap.— ARTINS, 320 , Witton-road, oo ee 
ham 


Fe OR SALE, 
One Cole, Marchent az.d Morley 


CROSS-COMPOUND VERTICAL 
CORLISS STEAM ENGINE 


and Engine Type 


WESTINGHOUSE D.C. GENERATOR. 


Cc | with d Tr pumps, grease extractor, steam 
pn exhaust pipes, poo if poquired: electric cables, switches, 
ircuit breaker t. 
WSpacliee 1000 Kilowatts at 85 r.p.m., with steam at 160/180 Ib. 














Machine Shop or Works Fore- 


MAN (33) DESIRES POSITION of RESPONSIBILITY 
as Assistant to Manager or Head Foreman, with good perma- 
nent pr ; five years’ contrel (good and present , 
references). Free shortly. —Address, P110, “ The Engineer” | 

cE. b 


3 Be tor shunt and compound wound, 460/550 volts. 

nh 
Can be seen caine, and prospective purchasers can 
witness steam consumption tests. The Engine can be used for 


rope driving by nah ng the generator armature and substi- 
me & rope pul; 


a a sama DEPARTMENT, 
Town Hall, Bradford. 


separately. 
15 BOILER TANKS, from 1000 to 7000 galions capacity. 
GEO. COHEN, SONS AND CO,, 
600, Commercial-road, 
London, E. 14. 


Fer Sale :— 


PAIR ene COMPOUND ENGINES, 600 
waives 19 hp. Sri sido valve to Li. el. ean poe 
salves VB. Tite ani On, ee ate y 


Sons 
CROSS’ COMPOUND HORIZONTAL cag ag sd 
ped h.p. a. jin. Lp. cyl, age stroke, l2ft. dia. 
50 cy 23 


man an 
350 K. w. ALTERNATOR, ~ we phaae, | 

P. Cross-com- 
in. L.P. cyl., 


650 volts, by B.'f.H. Co., driven b 

| agent. - Engines by Barelay, 26in, H.P. cyl. 
stroke, alae 20ft. diam., &. &. ‘Very fine set. 

ONE 125 K.W. ALTERN ATOR, by Ferranti 

periods Nertical Cross Compound 

an¢ c 


L 1. a volta, = 
Engi y Laren. 

250 HP. "VERTICAL CROSS COMPOUND 
CONDENSING ag by J. and H. McLaren ; 


2012 @ 





Surface Condenser, Pumps, &c. 
25 wn ae ace AMO SHU NT WOUND, 
ps., 640 revs. ; 2-pole type 
VERTICAL BOILER, “oft. high a 2ft. bin dia., 
insured for 
One 3-throw HORIZONTAL PUMP, for belt 


or motor drive, 6in. dia. rams, l2in. stroke, with fly- 
wheel, and motor 400 volts. 
One ditto, 24in. dia. raims, 
pulley, and motor 250 volts. 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel. : 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “* Engineer, Wakefield.” 2017 « 


Fe: week Alluvial Dred dger; Hull, 
wld. he, &e. onak fais. Verve low price will be to 
nooepte ing sii ARE, Dartington 7 


Fs aoe 


Sait nve DISPOSAL. Glos. 


Fe: | Sale, Screw- -cutting Lathe, 


adon Brothers ; 12}in. centres, 15ft. 9in. eat 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. « 
Fer Sale, Two Second-hand Gas 
a RGINES, by Messrs. Tangyes, in good condition. 25 
H.P. at 180 vevs. respectively, complete with leather 
iink Sritieg belts, friction clutches, and suction gas plants 
complete, with one new scrubber extra. 
Can be seen running by appointment. 
Can be dismantled and taken away about the first week in 
con te 1918. 
Apply, as regards p 
Messrs. DIXON BROS. ‘nd = TCHINSON, Ltd., 


Engine! 
Woolston, Sox atha atnp ton. 


Fo: Sale, One No. 2 _Thwaites 


CUPOLA tt. 6in. dia., with Receiver; and one No. 
Roots BLOWER ; in perfect ‘condition.—Address, 731, the 


Engineer” Offi 
or Sale or Hire, Flectéte 


din. stroke, din. dia. 








Blower, 5in., with 


Constags, Sass ond 3 jose eye ; for imme- 
H. KING and CO., Ltd., neers, 
6 














MOTORS, from 6 to 300 H.P.; PORTABLE STEAM 
{INES trom 81540 S P.; STEAM BOILERS, CRANES, 
FomPs MACHINE TOOLS of ev reasonable 


immediate delivery.—J. T. ew AMS nt and SONS, 37, 
j aha Victo ia-Street, London, E.C. Tel. : City 3938. 2025 6 


For Sale, Powerful Horizontal 


—— DRILLING, and TAPPING MACHINE, by 








John Lang and Sons; Sin. spindle, with 36in. travel ; in 
excellent < order, 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 796 
= A 
or Sale, Powerful Radial 


DRILLING MACHINE, by Fairbank, Kennedy and 

fall ft ; spindle 4in. diameter, arm 9ft. 6in. radius, rise and 
; the head drills any desired angle ; equal to new. 

DDEL and GO., 40, St. Enoch-square, Glasgow. 78 o 


¥ ‘ 
For Sale, Second-hand, One 
10 H.P. Nominal Horizontal STEAM ENGINE, built 
By Marshall ; in good cundition.—Price and particulars, apply 
SALOP STEAM LAUNDRY, Ltd., Sutton-road, Shrewsbury. 


For Sale, Superior Horizontal 
Belt-driven Twin AIR COMPRESSOR ; cylinders, 1é6in. 
diameter by 28in. stroke, 1001b. pressure ; capacity, 660 cubic 
feet free air per minute ; with suitable steel air receiver, 14ft. 
long a 4ft. diameter, with fittings aad connections. 
RIDDEL and Cv., 40, St. Enoch-square, Glasgow. 85 6 


or Sale, Superior Special 


DUPLEX PLANING MACHINE, by Hulse and Co., 
i. suitable for planing switches and crossings two at a 


mm RIDDEL and CO., 40, St. Enoch-square, Glasgow. 82 6 


or Sale, Superior 100 K.W. 

Belliss-Silvertown “‘ Balancer” Electric GENERATING 

SET, comprising Belliss engine coupled to two dynamos, 
shunt wound. each giving 200 ampéres at 250-300 volts. 

One 45 K.W. ELECTRIC LIGHTING SET, 205 amperes, 


220 volts. ; 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 84 6 


Sale, Second-hand Planing | 4 


or 
Fer MACHINE, to plane 7ft. by 2tt. 6in. by 2ft. 
RIDDEL and CO., 40, ‘St. Enioch-square, Glasgow. 836 


or Sale, Two Second-hand 


BORING and FACING LATHES, to swing 24in, diameter, 
by Lang, with overhe: gear. 
RIDDEL and CO.., 4 , St. Enoch-square, Glasgow. 81 « 


For Sale, 8-Ton Inde rendent | 


























ag ern iD WHARE CRANE, 24ft. roakers, 
ent condition. me vw. WaltE 
and Oc co., 5% Victoriaatreet, Sw. 1. 


FOR SALE. 
Machine Tools: 


Very fine Horizontal BORING, DRILLING and 
‘APPING MACHINE, by Muir, bed 26ft. long, 
two 5 ads Sin. gg in, ataandte. weight 


about 
Doublerheaded Horizontal" ‘BORING MACHINE, 
indies 44in. diameter, table 14ft. x lift. 6in., 
welght about 16 tons 
LAT i HEADSTOCK, 36in. centres, 
ie 6ft. chuck pote, by Greenwood and Batle 
Two dn. CENTRE ATHES, one with sailing 


ent. 
One Double- pended MILLING MACHINE, by Smith 
and Coventry. 


Cranes : 
§-Ton STEAM LOCO. CRANE, by Stothert and Pitt 
—) | ceeded LOCO. CKANE, as new, by Rush- 
eTon n STEAM DERRICK CRANE, by Morgan, S0ft. 
5-Ton AND OVERHE! AD TRAVELLING CRAN Kk, 


ft. span. 
20- Ton nd- operated TRAVELLING 
span, soqd condi- 


£750 


£100 


4000 
£700 
£250 


Har 
“goLLAtit CRANES, 40ft. 
FIXED STEAM CRANE, 18it. steel jib” 


Steam Navvies. 

Very fine 12-Ton WHITTAKER ANTE, almost as 
new, rebuilt and ready. Pric 

Two 12-Ton Wilson Ora Type ‘NAVVIES, ‘being 
rebuilt, Bi os , ; 

10-Ton Whittaker Crane Ty RN vAV vY 

10-Ton Wilson Crane ‘type NAV 

pagers 10 H.P, Ruston-Proctor Tower Type ) pay vY 

P. Ruston-Proctor Tower Type NAVVY . 


Lobcaativis- : 
Two Eight-wheeled, Four-coupled, 2-4-2 Type, Side- 
tank Main Line LOUOS., cylinders 1/in., being 


rebuilt, each . 
l3in. Four-coupled ‘Hudswell-Ciarke Loco., 140 1b. w. p. £950 


llin. Six-coupled Manning-Wardle LOCU., "wib. w. p. £750 
liin. Four-coupled Barclay LUUU., new C3 re-tubed £750 

Sin. Four-coupied LOVOMOUTTY &, 120 Ib. wp. £455 
8in. Four-coupled Manning- Wardle LUC SOMUTIV E £5 


JOHN F. WAKE, recat ntl we 





Tanks : 


One 45ft. x Sft. din, Egg-end BOILER TANK 


Hydraulic Machinery : 
80v H.P. PUMPING ENGIN&#, by hick-Hargreaves, 
Corliss valves, pumps for 2} tous pressure. 
Worthington COMPUUND PUMP, cylnders 12in. 
oe win. x 15in. stroke, 160 ib. steam pressure, 
a8 4gin. diameter, for 1500 Ib. pressure. Price. . 
Fielding and Platt HYDRAULIC PUMP, cylinders 
and 16in., rams lgim., for 1500 lb. pressure .. 
Beluarives fwo-threw H} DRAULIC PUMP. . 
HYDRAULIC aCCUMULATOR, Sin. ram, 1Oft. 
Stroke, steel casing. Price 115 
Three Hydraulic singwe-end PUNCHING and SHEAii- 
ING@ MACHLN Bo, by Fielding and be latt. 


Steam Pumps: 


Special 300ft. series TANGYE PUMP, lfin. cylinder, 
lvin. pump, 24in. stroke, 10in. suction. Price 
Evans SINKING PUMP, Lzin. eyiinder. 7in. Pump, 
12in. stroke, = suction. Price £80 
Four R PUMPS, low pr ice 
Six cENTIOF UGAL PUMPS, 4n. vo tin. outlets, 
belt and engine driven. 


Steam Hammers : 

Massive Ton FURGING HAMMER, by Thwaites, 
new 

Massive 3-Ton FORGING HAMMER, by Thwaites, 
second-hand 

15-Owt. SINGLE-STANDARD STEAM HAMMER, 
by Massey ‘ : 

2-Cwt. SINGLESTANDARD STEAM HAMMER, 
by Massey 4 ‘ é. pa 


£11 


ae 


211 


Aerial Ropew ay: 


AERIAL RUPEWAY, by sullivant, 500 yards long £¢ 


Boiler : 


Babcock and Wilcox WATER-TU BE BUILER, 1501b. 
w.p., With Water Softener and ‘'anks complete .. 


JOHN F, WAKE, DARLINGTON. 


250 


46 





Barges and Lifeboat : 


Two W-Ton STEEL BARGES, each ; 
Very fine TEAK LIFEBOAT, Sift. in. 
beam, with launching carriage. rrice 


Narrow-gauge Locomotives 
St. a | 10in. cylinder, Hudswell-Clarke LOCU., 


by 8ft. 


Sft. gauge, Sin. cylinder, LOCU., thoroughly overhauled £500 
-couph IS., by 


Two F 0-4-2 Type, Side-tank 
Kerr Stuart, 7gin. cylinders, for 2ft. 6in. or _ ‘hn, 
gauge, 150 lb. w.p., each 


Railway Wagons: 


50 12-Ton ie Lae COAL WAGONS, side and 
end doors, pitch pine bodies ; fine lot ; immediate 


delivery. 
pd 12-Ton HOPPER WAGONS, 
“length, re- 


bottom 


40 
doors, eac 
100 10‘TONNERS, sides falling full 


built, each 
100 10-Ton ¢ GOODS WAGONS, side doors, each 
10 12-Ton DUUBLE BOLSTER ony re each 
15 10-Ton SINGLE BULS!tER WAG , each 
The on agons have asinsted 7 oe buffers 
are thoroughly overhauled for works 
Aso a pecs of gf and 12-Ton MAIN 
WA r Coals, &. &. Inquiries invited. 
2 wren C COVERED VANS ‘for Main Lines, each . 
ft. gauge SILVE TIP WAGONS, sont tops, 
oak underframes. Price, each R 


JOHN F. WAKE, DARLINGTON. 





£10 


76 6 





Sele o or Hire :—10 N.H.P Loco. 


por ERS ; agen WATER BER TRaS i 
DUPL LER p BAM WINCHES; HO 

STEAM PUMPING ENGINES; DEEP WELL and pone: 

HOLE PUMPS; W.1. PULLEYS; GEARIT IS kOe L 

SHAFTS; HEA {VY BLOCKS and LI TAC 

orca LIC JACKS; and GENERAL CONTRACTORS 
LA 


» A ©. POTTER AND CO,, 
Engineers, 
Lant-street, 


Sp 3049 Borough, SrE. 


{j() K.W. Steam Generating Set: 


high- —_ énclosed engine, coupled to multipolar 
enerator, 500 volts D.C. For immediate delivery AS 


1. GARDAM and CO., Ltd., Staines. 
1400 K.W. Steam ¢ Téheimting 
SET, corepraing Belliss Pag ral 


ENGINE, 2400 H-P., coupled to Alternator, 
cycles, 3-phase. Has done about two years’ work poly i in 
first-class Tondition and for immediate delivery.—Full par 
ticulars from HARRY H. GARDAM and CO., Ltd., 2 amines. 

e 











Fp Rare and Out of Print. 


* Feat Inst. Civil Eng.,” 166 vols. cloth, rare set, =" o 
cls“ Copper Smelt ” 2s.; “Proc. Inst. 
Stuart's Py ieee 39 7 nt 
a. £2 2s.; Bell's “‘ Manu 
Vosmaer ‘ Mechani- 
1801, 21s. ; 
to 55 — . 


awe ise, “16 
1915, 16s. 
Bra aahaw's 


facture Iron and Stee! > 
cal an rti 
“Journal Iron and Steel Institute,” 
£6 10s.; Fiower’s “ History of the Trade in ee 
s * Proc, Master Car Builders’ Association, U.S.A 
£3 3s.; “Burke's Peerage.” new acoies. 
“Debret's Peerage, etc.,” 2 vols., 1915, 
Peer nse Guide,” 37 Meal 1855-802 "(bafonged to Sir 
10 103.; ** Midland Railway Time Tables for 
ae to Dec. , rare, £5 33.; Bourne's ** Pott of the 
Gront Leyes Railw A folio, 1846, £4 4s. 100,000 books in 
wanis.—KDWARD BAKER'S Great 


4 Bookshop, Y Tete Toba 8 Bright: street, Birmingham.  Spl3047 








£750 


£400 
£100 


4600 
£700 
£250 
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SEPTEMBER. 


Quebec Bridge. 


ON the 20th of the month the centre span 
joining the ends of the two river arms of the cantilevers 
of the new Quebec Bridge was safely hoisted into 
position and secured. Thus the final phase of the 
erection of this remarkable structure has been 
suecessfully entered upon, and a speedy completion 
of the work may be looked forward to. Curiously 
enough this time of the year has several times been a 
critical period for this undertaking. It was at the 
end of August, 1907, that a portion of the bridge, 
which was then being built across the St. Lawrence, 
collapsed and occasioned the loss of seventy lives. 
Just over nine years later—to be precise, on September 
llth, 1916——the centre span of a bridge built to a 
new design, and occupying practically the same site 
as that which had failed, was being hoisted into 
position, when, owing to a defect in a portion of the 
lifting tackle, the huge girder weighing something 
over 5000 tons, was precipitated into the river, 
and another had to be built to take its place. Now, 
it is to be hoped that the troublous times are passed, 
and that no further accident will mar the final stages 
of an enterprise which, by reason of its scope and 
chequered career, has become historical. It may be 
of interest, perhaps, to recall some of the leading 
dimensions of the bridge. In the first place the total 
length between the faces of the abutments is 3239ft. 
This length is made up as_ follows :—-At_ the 
south end there is one approach span of 140ft.; this 
being followed by an anchor span of 515ft., a canti- 
lever span of 580ft., a centre suspended span of 640ft., 
a north cantilever span of 580ft., a north anchor arm 
of 515ft., and two north approach spans aggregating 
269ft. The distance between the centres of the can- 
tilever piers is therefore 1800ft. The bridge has a 
width of 88ft.,and a clear height above extreme high 
water of 150ft. For the sake of comparison we 
may quote a few particulars of the Forth Bridge, 
which has three sets of cantilevers instead of two, 
as in the case of the St. Lawrence Bridge. The total 
length of the Scotch structure—omitting approach 
spans—is 5349ft. 6in. The bridge is symmetrical 
on each side of the centre pier system, and the 
distance between the centre of that pier system and 
the centres of each of shore pier systems is 1912ft. 6in. 
Nevertheless the actual span of the bridge is only 
1710ft., as compared with the 1800ft. of the Canadian 
bridge. Moreover, the length of the suspended 
span of the latter is 640ft., as compared with the 350ft. 
of each of the suspended spans of the Forth Bridge. 


The Leaving Certificate. 


On the last day of the month it was 
announced in an official cireular that leaving certifi- 
cates, which have been the occasion of so much friction 
in industrial circles, will not be required after 
October 15th. From that date, in the words of the 
circular, a new demand will be made on the patriotism 
of all workmenengaged in the production of munitions. 
That the patriotism of employers is also called for 
seems to have escaped the attention of the official 
author. In the early days of the munitions move- 
ment men left works, not only because they desired a 
change, or wished to be nearer their homes, but 
because, in the hunt for labour, some employers and 
managers coaxed them with the inducement of higher 
wages. The leaving certificate was intended to stop 
action of that kind rather than to prevent men, who 
had good and justifiable causes, from changing their 
places of employment. Asthereis nothing even now 
to stop managers holding out financial attractions to 
desirable men, it would be right to appeal to their 
patriotism as much as to that of the artisans. The 
scheme, as presented in the official note, seems to have 
been drawn up with every consideration for the 
workers. The only restriction that remains is that 
men once engaged on war work must remain on it, 
but beyond that they will be free to move from 
munition factory to munition factory as it pleases 
them. Moreover, those who are living away from 
their homes will be allowed to claim subsistence 
allowance, and will be given free railway passes to 
their homes on recognised holidays—we wonder if 
Sundays are so called—and “generally observed 
trade holidays.”” These are important concessions, 
and it rests with the workpeople themselves to see that 
they are not abused. ‘ The Ministry of Munitions,” 
writes Mr. Churchill, “relies confidently on the 
hearty co-operation of all classes of workers, who have 
so long demonstrated their loyalty and their un- 
swerving devotion to the national cause, to maintain 
an ample and unceasing supply of the munitions 





which are more than ever essential to victory in 
the field.” 


Future of the Steel Trade. 


PERHAPS the most dominant feature of the 
past month is the sensation caused by the broad con- 
demnation of the organisation and working of the 
British steel trade contained in the report of the 
Special Committee appointed by the Iron and Steel 
Institute to inquire into the causes of the smaller 
output of British, as compared with foreign 
steel works, and submitted to the members at 
a special meeting on the 20th. Our labour 
conditions, lay out of works, raw materials, 
as well as the various factors classed under the 
generic head of “‘ special design,” are all said to 
be inferior to American and continental practice, or, if 
not actually inferior, inefficiently operated. The 
earnings of British steel melters, to take one point 
upon which emphasis is laid in the Metallurgical 
Section of the report, are stated, for an equal output, 
to be more than seven times those paid in Germany, 
and more than three times greater than the earnings 
of steel melters in America. If these statistics and 
criticisms were not subject to a great deal of qualifica- 
tion the report would make melancholy reading. 
But the fact must not be overlooked that these 
pessimistic reports are based on the replies of a 
comparatively small number of firms to questions 
submitted to the industry as a whole, and 
there is a widespread approval of the suggestion 
made at the meeting to which the reports were 
submitted, that they should be regarded as con- 
fidential, as well as premature, and referred back to 
the Committee for further consideration. That 
proposal having been disregarded, a lively controversy 
will probably ensue, and it may be admitted that a 
debate which directs attention to matters which call 
for reform, even if it fails to establish all the criticisms 
made in the report, can do no harm, and should do 
good. It is certain that the longer hours worked in 
Germany and America, the greater effort on the part 
of the men,and the more extensive use of labour- 
saving devices have had an important influence in 
reducing manufacturing costs in those countries ; but 
that is not the whole story, and the figures issued by 
the Committee are regarded as proving too much. 
The report on rolling mill practice states that, if the 
steel trade of Great Britain is to hold its own in open 
competition with other stee] producing countries, we 
must broaden our commercial organisation to the 
point of establishing a Central Board to allocate 
orders to the different works. Here again the Com- 
mittee is treading on very debatable ground. 


New Port Schemes. 


CONSIDERATION has been given at meetings 
of municipal and port authorities during the past 
month to new dock and harbour schemes at Ports- 
mouth, Plymouth, and Falmouth. The revival of 
these plans is the outcome of a belief that the shipping 
conditions which will prevail after the war will call for 
the provision of a new first-class port on the south 
coast, where at the present time only Southampton 
falls within that category. The Portsmouth scheme 
aims at the construction of facilities for ocean shipping 
at Langstone Harbour, which lies immediately to the 
east of Spithead. It is proposed to dredge an entrance 
channel to a depth of 35ft., to construct a tidal quay 
with the same depth of water alongside a large wet 
dock, and a graving dock. The dock system would 
be linked up with the London and South-Western 
and London, Brighton and South Coast Railways. 
The estimated cost of the proposed works, which have 
been reported upon by Sir John Wolfe Barry and 
Partners, is about £2,000,000. It is believed that 
Langstone is favourably situated for an ocean tran- 
shipment port. At Falmouth, which has been used 
by ocean liners as a port of call, attention is being 
paid to the provision of commercial shipping faciltiies 
at St. Just, on the eastern side of the harbour. The 
preliminary plans include a pier 3000ft. long, three 
jetties having depths of water alongside of from 36ft. 
to 42ft., and two large graving docks 1200ft. and 
1000ft. in length respectively. A connecting railway 
12 miles in length would link St. Just to the Great 
Western Railway system. Stress is laid on the 
geographical situation of Falmouth at the entrance to 
the English Channel, and on the fact that the harbour 
is freely accessible to large ships at all times. The 
estimated expenditure is £1,300,000. The plans 
which have been put forward for additional merchant 
ship accommodation at Plymouth include an impor- 
tant extension of the facilities already existing in the 
Cattewater, in the form of deep water wharves, a pier, 
and a large dry dock, as well as new warehouse accom- 
modation. The project, which has been laid before 





the Cattewater Commissioners for their approval, has 
not yet been authorised, and the withholding of the 
necessary sanction has led to an agitation for the 
merging of the various existing port authorities into 
a Harbour Trust for Plymouth. It is stated that the 
Plymouth and Falmouth schemes have received the 
provisional approval of the Admiralty, and that no 
official objection is likely to be raised to the Langstone 
project. 


Aeronautical Activity. 


THE past month has witnessed a very 
intense degree of aeronautical activity. The events 
recorded during its course clearly imply, we think, 
that the Germans are putting up a very strong efiort 
to overcome the Allies’—and notably the British- 
aerial ascendency. It was more or less obvious that 
the Germans, finding their daylight aeroplane raids 
on this country becoming increasingly costly to them- 
selves, would, as soon as the weather and other con- 
ditions permitted, proceed to carry out raids by 
night, and that they might be expected particularly 
when the moon was somewhere near its full. The 
first of such raids occurred on the night of the 2nd, 
and was a hit-and-run expedition against the East 
Coast of Kent. It lasted but a few minutes, and took 
place at about 11.15 p.m. Seven bombs were dropped 
near Dover, where one man was killed and six people 
were slightly injured. It appears that but one enemy 
aeroplane took part in this raid. On the following 
night enemy aeroplanes crossed the South-East 
Coast at about 1] p.m. Six aeroplanes were emploved 
on this occasion. Bombs were dropped in Thanet and 
the Sbheerness-Chatham area. One civilian was killed 
and six were injured. Unfortunately, the residential 
part of a naval establishment was hit, with the result 
that 107 sailors were immediately killed and 86 
injured. On the following night, that of the 4th, a 
considerable number of enemy aeroplanes crossed the 
South-East Coast at about 11 p.m. Itis possible that 
as many as twenty machines took part in this raid. 
Some of them got as far as London, when, between 
11.20 p.m. and 1 a.m., forty bombs were dropped. 
The material damage was slight, but 11 people were 
killed and 62 injured. One enemy machine was 
reported to have been brought down in the sea off 
Sheerness. So far as the actual London area is 
concerned, we believe that the raiders were practically 
invisible and that hardly a gun was fired at them. It 
was different when the raiders next visited us, as they 
did on the night of the 24th, some six days before the 
moon reached its full. They were met with a curtain 
fire of great intensity. Following the line of the 
Thames, they endeavoured to penetrate our defences, 
but only one machine—or at most two—succeeded 
in doing so. The casualties in all the raided districts 
amounted to 15 killed and 70 injured. On the same 
night hostile airships attacked the Yorkshire and 
Lincolnshire coasts. They were driven off before 
penetrating to any great distance inland. Little 
damage was done, and the casualties amounted to but 
two cases of injury. 


Further Aeronautical Activity. 


On the 25th hostile aeroplanes again crossed 
the coast. Those that approached London were 
turned back by our barrage fire, with the exception 
of two which reached the South-Eastern outskirts 
shortly before 8 p.m. The bombs dropped by these 
machines killed six and injured 16 people. A second 
group of raiders followed half an hour later, but were 
driven off. The total casualties numbered seven 
killed and 23 injured. One of the German machines 
failed to return. On the 28th, abovt twenty hostile 
aeroplanes crossed the coasts of Suffolk, Essex and 
Kent, and dropped bombs in those counties. A few 
seem to have headed for London, but were driven off 
some distance from its outskirts, in spite of repeated 
attacks. No casualties and very little damage 
resulted. Two of the enemy’s machines were reported 
to have been brought down. Between 8 and 9 p.m. 
on the 29th hostile aeroplanes again crossed the Kent 
and Essex coasts. Three determined simultaneous 
attacks were made on London from three different 
directions, but only two, or at most three, of the 
enemy’s machines managed to penetrate the barrage. 
Bombs were dropped in the north-eastern and south- 
eastern districts and in Kent and Essex. The total 
casualties amounted to 11 killed and 82 injured. 
Two groups of enemy machines, followed by others 
flying singly, approached London on the evening of 
the 30th. About 10 penetrated the outer defences, 
but only four or five got through to London. Kent 
and Essex were also attacked. The total casualties 
amounted to nine killed and 42 injured. One enemy 
machine was reported tc have been brought down off 
Dover. This series of raids was continued into the 
first few nights of October. During the month Sir 
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Douglas Haig has reported the loss of 126 British 
machines, the destruction in aerial combat of 141 
German machines, and the driving down out of control 
of a further 122. In addition, the Germans have lost 
an observation balloon, two aeroplanes by anti- 
aircraft gun fire, and seven brought down by our 
infantry. The latter is significant of a change in the 
tactics of military flying. 


British Bombing Raids. 


Ir the Germans' have been busy bombing us 
during the month, we have been busier, with this 
difference, that so far we have confined our attention 
to points of military importance in the enemy’s 
possession. On the 2nd, at midnight, our naval 
aircraft bombed the docks, submarine shelters, and 
railway sidings at Bruges. Early on the 3rd Vars- 
senaere aerodrome, three miles to the west of Bruges, 
was bombed. Our machines were attacked by 
enemy aircraft, one of which was shot down completely 
out of control. One of our machines failed to return. 
At midnight on the 3rd naval aircraft dropped bombs 
on Bruges docks and the aerodromes at Varssenaere 
and Ghistelles. At noon on the 4th, what seems to 
have been a particularly successful raid, was carried 
out against “ special targets ’’ at Bruges docks. For 
the next few days unfavourable weather restricted 
the operations of our naval airmen. Nevertheless, 
they succeeded in bombing the aerodrome at Houttave. 
During the 10th and I1lth the Royal Naval Air 
Service not only destroyed two enemy aeroplanes and 
drove down eight out of control, but dropped many 
tons of explosives on the enemy's aerodromes at St. 
Denis Westrem, Goutrode, Thourout and Sparappel- 
hoek, and on Bruges docks, Thourout railway junction 
and an ammunition dump at Engel. All our machines 
and pilots returned safely. During the 1]lth and 12th 
Thourout aerodrome, Bruges docks, and Zeebrugge 
Mole were bombed with good effects. Next day the 
aerodromes at Ghistelles and Thourout were bombed. 
On the 15th enemy shipping between Ostend and 
Blankenbergh was attacked. One large destroyer 
was hit amidships, and at least one trawler was sunk. 
During the night of the 20th and morning of the 21st 
the aerodromes at Aertrycke, Sparappelhoek, and 
Thourout, Thourout railway station, and marine 
workshops at Ostend were bombed. On the night of 
the 2Ist the railway stations at Thourout and Corte- 
marck were successfully attacked. While our ships 
were bombarding Ostend on the 22nd our aeroplanes 
dropped bombs on the docks, and incidentally shot 
down three enemy aeroplanes on observation duty. 
On the morning of the 24th Varssenaere aerodrome 
was bombed, and at noon on the 25th Sparrappelhoek 
aerodrome was similarly treated. During the night 
of the 25th-26th the railway junctions at Thourout, 
Lichtervelde, and Cortemarck were bombed, and on 
the 27th St. Denis Westrem aerodrome was attacked. 
On the latter occasion a direct hit was secured on 15 
Gotha aeroplanes drawn up in line on the aerodrome. 
This fact is popularly supposed to explain why no 
raid was carried out against England during the 
evening of the 27th, although the weather conditions 
were highly suitable for such an enterprise. On the 
night of the 27th-28th Zeebrugge lock-gates, St. 
Denis Westrem aerodrome, Gontrode airship shed, 
and Houttave aerodrome were bombed, and on the 
afternoon of the 29th St. Denis Westrem aerodrome 
was again attacked. During the night of the 29th 
Zeebrugge, St. Denis Westrem, Thourout and works 
at Bruges were bombed. Incidentally two enemy 
machines were destroyed in aerial combat and two 
others—one a Gotha—were driven down damaged. 
On the night of the 30th St. Denis Westrem aero- 
drome and Zeebrugge lock-gates were bombed. The 
former was again attacked some twelve hours later. 


Naval Events. 


THE naval incidents recorded during the 
month have all been of a minor nature. On the 
morning of the Ist four enemy mine-sweeping vessels 
were destroyed off the coast of Jutland by British 
light forces. At about 6.45 p.m. on 4th a hostile 
submarine fired about 30 rounds at Scarborough. 
Of these about half fell on the land. Little material 
damage resulted, but three people were killed and five 
injured. On the 23rd it was announced that a 
British destroyer had been torpedoed by a German 
submarine in the approaches to the Channel. There 
were 50 survivors from her crew. On the 22nd the 
ships of our Belgian Coast Patrol bombarded naval 
works at Ostend. Photographs taken subsequently 
from the air showed that satisfactory results had been 
secured. One floating dock was sunk, a workshop in 
the dockyard was completely demolished, seven other 
workshops were demaged, and a submarine shelter 
was partially wrecked. Ostend was.again bombarded 


irom the sca on the 25th. 


FOUNDRY COSTS. 
By F. T. CLAPHAM, MLI. Mech. E. 


THERE is probably no part or detachment of an 
engineering works which gives so much anxiety and 
trouble in costing as the foundry. The views of 
managers differ so much as to what is the best way 
or method, that no uniformity exists anywhere in 
compiling costs. Indeed, in many works the foundry 
is looked upon as « bugbear, and some go so far as t< 
call it a “‘ necessary evil.” 

The anxiety and trouble of costing is specially 
notable where the output is of a mixed nature—that is, 
jobbing work of both heavy and light castings—and 
is further aggravated when such work is not forth- 
coming in any quantity. A running line of almost 
any kind of casting can be made to pay if proper care 
be taken in fixing the establishment charges and shop 
costs before submitting a quotation, and if the 
necessary appliances be provided to do the werk 
expeditiously. 

AND SHOP COSTS. 


ESTABLISHMENT CHARGES 


Let us first consider what are the establishment 
charges ? Broadly, they contain those items which 
cannot be directly charged to any given job or 
contract, and, therefore, include amongst many 
items, these main lines :—Rent of premises, loose 
tools, cartage, é.e., the taking away of rubbish and 
spent sand, the bringing in of limestcne, sand and 
manure, gas or electric lighting, power——by steam, 
gas or electricity—rates, repairs to machinery, 
repairs to buildings, depreciation of buildings and 
machinery, general office expenses, including com- 
mission to travellers, postage, telegrams and tele- 
phones, management and foremen’s salaries, &c. 

For a foundry capable of turning out about 2000 
tons per year, these items mzy be approximately as 
follows :— 


£ a <a. 
Rent 1000 0 0 
Loose tools x0 0 0 
Cartage ee 100 0 0 
Light and power 200 0 0 
_. BSE eee ee 80 0 0 
Machinery and building repairs 200 0 0 
Machinery depreciation .. .. .. 100 0 0 
General office expenses, travellers’ com- 
mission, salaries, &c. 1000 0 0 


2760 0 O 


Round numbers are given for convenience, and 
their proportions must not be assumed to be absolutely 


correct. It is the principle that it is desired to 
illustrate. This sum of £2760 establishment charge 


works out at £230 per month for twelve months, or 
£1 7s. 6d. per ton on 2000 tons. 

What are the shop costs ? 

Unlike other departments, the foundry has a 
heavy item to add, usually called ‘‘ sundries.” This 
item is material in reality, but as it is almost impossible 
to allocate such materials directly to the jobs they 
are used upon, they are usually lumped together and 
included as one average charge per ton on all castings. 
Included are sand, straw ropes, coke, gannister, nails, 
chaplets, coal dust, plumbago, limestone, core gum, 
wire, &c. The cost of these items in twelve months 
may amount to: 
ce ax & 


Rte. Bie isa Wve Poy on Sg es 50 0 0 
Nails, chaplets, wire, straw rope 120 0 0 


Coke (cupola and core stove) .. 1430 0 0 
oe eee ag, ee A eee 100 0 0 
Coal dust and plumbago .. 100 0 0 

1800 0 0 


This sum equals £150 per month for twelve months, 
or 18s. per ton. 

Here, again, it is necessary to point out that the 
figures are used for demonstration only, and do not 
include all the items that must be lumped together 
under this head. Circumstances vary everywhere, 
and factors, such as distance from source of supply 
and local conditions of manufacture, meke the total 
amount vary considerably. 

THE DISTRIBUTION OF COSTS. 

We have now ascertained thet there is an esteblish- 
ment charge of £230 per month, and a “ sundries” 
item of 18s. per ton. How are they to be applied ? 

On an output of 2000 tons a year, these ecmbined 
charges equal £2 5s. 6d. per ton, and the mcnthly 
total of castings should average about 160 tons. 

In compiling a shop ccst, labour must be divided 
into two classes, namely, direct and indirect. Direct 
labour includes all men’s time which can be actually 
charged to the job, such as that of the moulder 
fettler, and sometimes the coremaker. 

The cupola man and his helpers, general labourers, 
crane driver, engine driver, &c., cannot charge their 
time directly to any one job or contract ; their wages 
are, therefore, lumped together as indirect labour. 
This item is charged as one lump sum on a monthly 
cost, and where it is desired to make a close cost of 
any one contract finished in the month, the proportion 
of indirect to direct labour is found and then charged 
up pro rata. 

Let us test these costs on a ternage basis, 
remembering that the establishment charges are based 





on an average output—not actual—of 167 tons per 
month. 





Three months’ working may show these results : — 


3rd Month, 


Ist Month. 2nd Month. 


& «. a. £4. a, £8. a. 
Direct wages 08. 0 0... 46 °0 0... O36 8 6 
In lireect wages 90. 60 8 ... 306.0: 2% 80 0 0 


Metal (pig iron and 


SRY 55 7 S817 0"... SIOO DO oc BROS 
Sundries at 18s.ton 117 0 0... 162 0 0.. 99 0 
Nstablishment 

charges at £1 7s. 

6d. per ton 76 15 0... 247 10 0...) 1 6:0 

1395 15 0 .. 1799 10 O.. 1280 5 0 
Output for month 130 tons .. 180 tons . 110 tons 
Cost per ton es 10 14 6 10 0 0... 1113 0 


In the three months, 420 tons have been produced 
instead of the 500 tons average. The charges based 
on tonnage have yielded a sum of £577 10s. instead of 
£690, which is necessary, or approximately £120 short 
of what is required to meet bare expenses, not to 
mention profit. 

It may be that the third month included a large 
quantity of light castings, which cost more to produce ; 
but the ugly fact is, that one quarter of the year has 
gone, and the bare charges are not earned by about 
£120. 

What guarantee is there that the next quarter will 
not yield an even worse result ? 

Light castings cannot be made as cheaply as heavy 
castings, because the same floor space does not 
produce the same weight of metal, with the same 
amount of labour and time as heavy castings. 
Therefore, no foundry can expect to prosper with its 
charges fixed on a tonnage basis. Charges based on 
the turnover or sales, in this particular department, 
are slightly more satisfactory than when based on 
tonnage ; but even then they are not correct, and 
must, therefore, be discarded if profit making is 
seriously intended. 

Let us examine the three months’ costs again, with 
the establishment charges on a turnover basis. 

The costs show 420 tons of castings made, and the 
total amount “earned,” exclusive of establishment 
charges, is £3900. As we have to find the percentage 
of the “ turnover ” charge, we must first adjust these 
figures on the average output for a year. Had 500 
tons of castings been produced at the same cost, the 
total sum earned would have been £4450. The three 
months’ establishment charges required are £690, and 
this sum equals 15} per cent. of the turnover. But 
only £3900 have been earned, and 15} per cent. of 
this total equals £605, or £85 short of the necessary 
sum. 

It is quite evident that some other means of fixing 
these charges must be devised if the foundry is going 
to pay its way. 

Is there another method ? Yes, most decidedly ! 

Fix the charges on the governing factor. 

COSTING “BY LABOUR. 

Let us apply this test to the costs already given. 
It will be found in actual foundry practice that 
50 per cent. on labour is an average establishment 
charge; but in order to be quite fair in the costs under 
review, we will fix the proportion on the results 
actually shown. The amount spent on labour in 
three months is £1420. As 80 tons more should have 
been made to keep up the average, had this quantity 
been turned out, the labour cost reckoned pro rata 
would be about £1620. A three months’ establish- 
ment charge of £690 is required, and labout costs 
represent 42} per cent. of this sum. 

Let us now recast the three months’ working costs. 


Ist Month. 2nd Month. 3rd Month. 


. Bot S sh . ws @ 
Direct wages aes 0.8... OS 8 4 Ws CS. OD 
Indirect wages oo 8 ©... 3100 89 O .. 80 0 0 
M«tal (pig iron and ’ 
scrap) os Ae OT OO... BS OD ee OO. 6 
Sundries at 18s.ton 117 0 O.. 162 0 O.. 99 O 0 
Establishment 
charges, 42} per ; ? 
cent. on labour 204. -5° 6.2 827 3 6... MET. 0 
1421 5 6 1779 7 6.. 1344 18 0O 
Output for month 130 tons 180 tons 110 tons : 
0:38: © 42 917 9 if 4.6 


Cost per ton 


It will be noticed that the total charges earned on 
this basis are £657 1ls., or £33 short of the sum 


actually necessary. This is decidedly the best result. 


Could it be more exact? Yes, if the unearned 
charges of the first month were carried over to be 
earned in the second month. How ? 


Having ascertained that the first month’s cost was 
£26 short of full charges, we proceed to find the 
percentage of charges to labour for use on the next 
month’s work. Wages were £480, and charges must 
be £230, which equals 47} per cent. If we use this 
percentage on the second month’s work, our total 
yield of charges would be 47} per cent. of £535, which 
equals £253. 

We have now earned £23 over what is necessary 
for the month, and as £26 was due on the first month’s 
working, this is now liquidated with the exception 
of £3. As the second month’s output was over the 
average, and the extra charges earned were used to 
redress the shortage on the first month, it would be 
well to use the same percentage of charges for the 
third month. Labour totalled £508, and 473 per cent. 
equals £241. Our charges then for three months, 
calculeted and worked on the rules laid down, would 
yield respectively £204, £253, and £241, a total of 


£698, cv £8 cvor bare necessity. 
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Here is surely conclusive proof of the soundness of 
the system. 

The succeeding months can be worked on the same 
lines throughout the year. If this policy is adopted, 
there can be no question of ‘‘ rounding up the returns ”’ 
and finding out at the end of the year that the 
foundry has again lost money. Money and _ profits 
will always be lost where a policy of drift is followed. 
It will be observed that the cost per ton is lowest 
where. the output is highest. The charges are the 
highest in total where the output is greatest. Charges 


and output always work in inverse ratio per ton. 


There is no exception to this rule. 








NEW LOCOMOTIVES ON THE SOUTH-EASTERN | 


AND CHATHAM RAILWAY. 

Two new types of locomotives have recently been 
turned out from the Ashford Works of the South- 
astern and Chatham Railway to the designs of 
Mr. R. EK. L. Maunsell, M.I. Mech. E., one a 2-6-4 


passenger tank engine, and the other a 2-6-0 goods | 


engine with tender, 

The designs for these locomotives were prepared 
early in 1914, but their completion has been delayed 
owing to difficulties which arose in consequence of 
the war. So far only two, one of each type, have been 
built, and it is Mr. Maunsell’s intention to test them 
thoroughly before putting others in hand. 

We speak of the two types because one of the 
engines is described as a passenger locomotive and 
the other as a goods, but apart from external appear- 
ance, caused by the presence of the tank and the 
larger wheels on the former, there is little difference 
of any moment. Indeed, the great feature about the 
two engines is that they are identically the same in 
nearly all respects ; they have the same boiler, the 
same cylinders, the same motion, the same leading 
bogie—a Bissel truck of interesting design—and 
almost the same frames. Even the trailing bogie of 
the tank engine has, many features in common with 
the two-wheeled truck. The only difference in the 
frames is due to the fact that the trailing pair of 
driving wheels is spaced six inches further apart in the 
goods engine than in the passenger. It is needless to 
comment on Mr. Maunsell’s objects in adopting this 
degree of standardisation-—the benefits that accrue 
are known to all engineers. 

We may now look at a few of the interesting features 
of the engines. It will be at once observed that a 
taper boiler barrel is used, and if the drawings are 
studied it will be noticed that the fire-box is also 
tapered in two directions. The crown slopes down- 
wards towards the back—-so that the back plate may 
correspond with that of other engines—and the sides 
slope inwards. Although there is little trouble in 
making a fire-box and boiler of the kind, it may be 
wondered why it was worth while. ‘The answer is that 


Another external feature that will strike the careful | 
observer is the single bar slide. This is only a new | 
feature in the sense that it has fallen into desuetude, 
the double slide having become almost universal. 
The single bar unquestionably leads to marked 
simplicity, and we shall be interested to see if Mr. 
Maunsell makes such a success of it that he is able to 


' the boiler. 


without perforations, which delivers the water on to 
a sheet steel saddle, and distributes it to both sides of 
He has found that not only is there no 
deposit on the tray or on the saddle, but that the salts 


|are thrown down as a loose powder which can be 


readily washed out. ‘This we believe to be quite a 


novel arrangement. 
































































































| Coal 24 
ie etre: kamen eA ong 
KS | 7 90 Water20\ as 
"Age Gallons 3 
| ba me 
“ se 
| a) ia 60 Dia Ors. ' 
é Oe ee ] , . a, 1 4 he | * 
1 AHO 8 «10 ——+.—— 7-3 ——-h-—— 7° 9 ——w—_— '9'0 ees 
fi thie ~— 15-0 Fixed Wheel Base eh 1 f 
——— 35-0 Total Wheel Base? sg 
t ee eentenesmemrens — 43°64 Over Butfers —-—-+4 
Weight in T CQ. TCQ Tog Tr .@. 7-6 
Working Order. 10-5-0 {2-5-0 ———«s8-10- 17-09-90 19-12-0 
TCO 
° 52-15-0 
Total Weight in Working Order 82-/2-0 2-6-4 Tank Engine. 
| 
ait aU 
~ Le _ 
5 | Coal 5 Tons Water 4as00Gal} —_~™ 
| eter 1! 
hess : 
“ —[E ! | ~—— 
| a pj] — - ~— arcs ail A. oe , 
i et } . {9- Be Ts r 
Boke. Bi 561Dia coh 
¥ iy i : 
if ase , ” 4a | 4s Be ff et | ae ' 4 | 
| Mii —- 8°10" — 7'3 4. 83 a 10°54 <-— 6°61 6°6 4:04 | 
—,- /5°6 Fixed Wheel Base -—— /3 0 Wheel Base —n 
| 47°9% Total Wheel-Base 576 7 BoFh | | 
: — “65 Over Buffer; » 
Wer ht in rC.@ T6E0 7. C. Q. TC@ rC@ T, C.9. a | 
Working Order 8-10-0 7-8-0 17-10-0 /6-0-0 /3-15-0. 1245-0 12-15- 
18-0 
st ae, ; T. CQ 
Total Weight of Engine 59-8-0 Total Weight of wr f 39-5-0 
Total Weight of Engine& Tender inWorking Order 98-13-0 ew 
2-6-0 Goods Engine — 


“ 
Tre Encineer” 


Swain Se. 


WEIGHT DIAGRAMS 


retain it in future engines. He informs us that in all 
the runs of the engine so far in not a single instance 
has there been any heating of the bars. 

Of internal features the first to be noticed is the 
use of the dome. Here there is marked departure 
from normal practice, for it is occupied by a feed 
heater or purifier, and not by the regulator, which is 
placed in the smoke-box on the superheater header. ° 


The boilers are fitted with a superheater of the 
standard type, with a cast iron header, and Messrs. 
Maunsell and Hutchinson’s patented arrangement 
for permitting the easy removal of ele ments. There 
are no dampers, features on which m uch ingenuity 
was wasted, but which are now freque ntly abandoned 
by locomotive engineers. 

We may allude to one other feature of interest, and 
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TRAILING BOGIE OF PASSENGER TANK ENGINE 


every ton of weight is of moment, and by adopting | Readers will recall that Mr. Churchward uses a long | 


the form shown, Mr. Mavinsell was able to save a 


considerable amount, not only in material, but also | boilers, in the steam space to warm up the feed. As | tion. 
in the volume of water carried, while another impor- | his feed water is softened, this arrangement works slide type. 


4.556 bet” Tyres 
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then allow the drawings, given on these pages and 


| perforated tray, placed at the forward end of his| in a Supplement, to do the rest of the descrip- 


The Bissel truck and bogie are of the Cartazzi 
The slides, it will be seen, are placed 


tant reason is that the boiler, as constructed, is | well on the Great Western Railway, but with the hard | close together, meeting in an apex ; the sliding block 
interchangeable with the boilers of an existing class of | water of the South-Eastern and Chatham Railway | corresponds exactly in form. By building up the 


engine. 
in working order is just over 823 tons, and of the | stopped up and ordinary horizontal trays furred all | perfect. 


goods engine, without its tender, just under 59}. 


| over. 


Mr. Maunsell therefore employs a helical tray | 


The total weight of the tank engine it has been found that in a short timo perforations are | sides an oil well is formed so that the lubrication is 


We understand that this form of slide 
has proved remarkably steady on the road, and that 
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SOUTH-EASTERN AND CHATHAM RAILWAY—NEW LOCOMOTIVES 
(For description see page 287) 
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there is no movement at allexcept on curves. One 
other point occurs to us as worthy of special 
notice. If the front end cross-section be examined 
it will be seen that, in order to obtain the simplest 
possible cylinder casting, a casting that will do 
equally well for either side of the engine, the 
smoke-box is carried on an _ independent light 
steel casting which rests on the tops of the 
frames instead of on projections on the cylinders. 
This arrangement has the collateral advantage that 
very little cutting away of the frames is necessitated, 
all that is needed being to pierce holes for the steam 
and exhaust connections. The pistons, by the way, 
are of cast iron, box pattern, and have three rings 
each. 

We conclude this brief description of two very 
interesting, and of the tank engine at least it may be 
said, very handsome locomotives with a list of the 
leading dimensions. We may add that Mr. Maunsell 
looks forward to using the goods engine for heavy 
passenger trains, and that some day he hopes to fit 
them with a water pick-up—that is, when troughs to 
pick up from are installed. The teader, which 
is illustrated on the opposite page, follows standard 
South-Eastern and Chatham Railway design in the 
wheel arrangement, but is made practically self- 
trimming to meet modern requirements. 

2-6-0 Goops ENGINE witn TenpER—NoO. 810 Crass N. 

Leading Particulars. 
Boiler— 

Working pressure 

Barrel dia., front 

Barrel dia., fire-box 

Barrel, length d 


200 lb. per square inch. 
4ft. 7fin. dia. x *%in. 
5ft. 3in. dia. Sin. 
12ft. 6in. 


GOODS ENGINE 


Wheels 

Front bogie (Bissel) 

Coupled Sat) hae 
Brake— 

Steam on Engine 
Tractive effort at 80 per cent. boiler 


3ft. lin. dia. 
5ft. 6in. dia. 


-vacuum for tender and train. 


10.9 tons. 


get ee a a oe 
Total weight of engine in working 

order Ja. ae eis (ede es 59 tons 8 ewt. 
Total weight on coupled wheels 50 tons 18 ewt. 

Tender? 

Wheels 4ft. dia. 
Tank Capacity - 

Water 3500 gallons. 


Coal ey ee ee me 5 tons. 

Total weight of tender in working 
order, about 7 ae see ES 

Total weight of engine and tender in 
working order ral 


39 tons 5cwt. 


98 tons 13 ewt. 
2-6-4 Tank ENGINE No. 790.—Ctass K. 
Leading Particulars. 

Boiler 
Working pressure 
Barrel dia., front 
Barrel dia., fire-box 
Barrel, length P 


200 Ib. per square inch. 
4ft. 7Zin, dia. fin. 
5ft. 3in. x fin. 

12ft. 6in. 


Fire-box shell, width 4ft. OJin. 

Fire-box shell, length .. 8ft. 

Tubes, 1 fin. outside dia. 175 

Tubes, 5}in. outside dia. Sabre os ae 

Heating surface—fire-box 135 square feet. 
tubes 1390.6 square feet 
total .. 1525.6 ,, ¥ 

Superheater— 
2lelements .. .. 203 square feet (inside). 


25 square feet. 
19in. dia. 
10in. dia. 
6yein. 


Grate area 
Cylinders 
Piston valves (inside admission) . . 
Piston valves, max. travel 
Valve Motion— 
** Walschaerts’ ”’ 


x 28in. stroke. 





Fire-box shell, width 4ft. Ofin. 
Fire-box shell, length Sft. 
Tubes, 1 }in. outs. dia. 175 
Tubes, 5}in. outs. dia. 21 


—fire-box 
tubes 
total 


Heatiug surface 


Superheater— 
21 elements 
Grate area 


Cylinders— 


Piston valves (inside admission) .. 


Piston valves, max. travel 
Valve Motion— 
** Walschaerts’ ”’ 


135 square feet. 
1390.6 square feet. 
1525.6 % » 
203 square ft. (inside) 

25 aK 
19in. dia. x 28in. stroke. 
10in. dia. 
6yein. 


Wheels— 
Front bogie (Bissel) 3ft. lin dia. 
Coupled see 6ft. dia. 


SE ie a ae 
Tank capacity— 
Water ; 
Coal 
Brake— 
Steam on engine. 


PrOMUTG =o. ae, et 
Total weight in working order .. 
Total weight on coupled wheels 


Vacuum for train. 
Tractive effort at 80 percent. boiler 


3ft. lin. dia. 


2000 gallons. 
2} tons. 


10 tons. 
82 tons 12 ewt. 
52 tons 15 cwt. 


| branches of patternmaking and moulding, 
| carpentry and building have been arranged. 


| who may be in need of it. 


TRADE EDUCATION IN SCOTLAND. 


THE winter session of continuation classes, 
which has commenced under the direction of the 
Glasgow School Board, reflects the increasing impor- 
tance which is being attached to the education of the 
working-class element in the State. It is realised 
that if Great Britain is to achieve success in the 
industrial arena during the strenuous years which lie 
ahead, attention must be given to providing addi- 
tional facilities for trade school courses. Much has 
already been done in the West of Scotland area for 
the claims of purely technical education, cuourses 
having been arranged in local centres of industry in 
co-operation with the management of the Royal 
Technical College, Glasgow. This not only sets up a 
uniform standard throughout the district, which is an 
advantage in itself, but ensures that those coming 
from the local schools to the parent college have 
followed the proper preliminary course of study. 
The main object sought in the new scheme of con- 
tinuation classes arranged by the Glasgow School 
Board is education in trade practice, which is a far 
more complicated problem than technical education 
in the broad sense. The co-operation of employers 
is being given in many instances, and special courses 
in marine engineering, mechanical engineering, loco- 
motive building, boiler making. and the accessory 
and 
The 
lectures are designed to educate students in the 
principles and practice of their particular trades, and 
make them more efficient workers, and arrangements 
have also been made to give general tuition. to those 
It is a valuable scheme 


| which is being tested, but it is clear it can only succeed 
|if the manufacturing firms of the Glasgow district 


engaged in the various branches of trade are willing, 
not only to indicate the special requirements of their 
section of industry, but will, in collaboration with 
educational authorities, arrange the details of the 
courses. Not all employers have yet, it is stated, 
recognised their full obligation in this respect, but 
enough has been already achieved to give the new 


| educational movement a good start. 
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| 
this operation the two tools are parted with an elastic 


tan 28} deg 
THE neuen 4 ane THREAD wheel, and the back of each tool is ground perfectly = —s 
A S. 


half the angle in the vertical plane = Baki, Maaes. 
cos 15 deg. 





| flat in a true solid chuck. The point is then re-| _ 29 deg. 20 min. 26sec. The angle seo Fig. 8—of 
By G. DOORAKKERS. hardened, the diameter cleaned, and the flat lapped. |.) 7" ~. ees Bara, ie ee _—— ee — = 
: i coe Ee ‘ : ea wa the existing radius fixture is 72 deg. Peg d is changed 

No. 11.* | The tool is then finally ground on the radius fixture, | . at fier eae’ : 

a ee Be ihre l and the lian lot (venta etched | into d, by inserting a peg of the new diameter. 
OPERATIONS ON 'THE MALE MASTER 'TOOL. | ANE Che MUMHEL OF ULHLCAGS CLCHOd ON. | In Fig. 14 
Cur off a piece of in. diameter silver steel 4.78 lin. | FEMALE MASTER TOOL, a = complement of 29 deg. 20 min. 
long, and after removing the tit, centre buth ends! We have now obtained a tool which will cut the | 26 sec. +- f;. 
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T+ SPRING TOOL HOLDER FOR 























. eemaee ? . ate 
si CAST STEEL. FIXTURE FOR SHAPING FEMALE RADIUS TOOL. SHAPING FEMALE RADIUS TOOL 
ie FIG.U. F1IG.I2. FIG .13. 
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Yi ices 
KizZ Ui i al | H 
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FIG.14. FIG .15. FIG.15 B. 
“Tye Encineen”™ TT ae Swan Se: 
with a lin. Slocomb combination centre. Then turn ; flanks and the radius at the bottom of a serewed plug, | 72 deg. = 60 deg. 39 min. 34 sec. + p, 
the diameter to .400in. but we still want the tool which cuts the correct radius | By = 11 deg. 20 min. 26 sec. 
Reduce both ends to .218in. }in. up, so that the | on the top of the thread. Did ) 
middle part measures about 4.278in. in length. Turn Fig. 11 shows this female radius tool. It will be | eas. =e 
a nick in the middle with a *in. wide parting tool to | seen that the tangents to the radius have been taken | R 
about }in. diameter. so that the length of the two | at 57 instead of 55 deg., to ensure a blending of the Sin 11 deg. 20 min. 26 sec. = 4 (D + d,) 
large diameters is 2.045in. Then mill a flat over the | radius with the flanks. The error caused by this | R 
total length. so that the distance from the flat to the | difference is so small that it can be neglected. The _ .2650in. + $d, 
outside diameter measures .330in., and rough mill the | radius is formed with a tool of the required shape, | ae 9.4375 
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A=-1955 mice 
B-- 8B a 
C-- 

375 S 











ILL TO DOTTED LINES ‘D625 
LEAVE CENTRES IN, AY ipt 


AND GRIND AWAY indie 
ASSEMBLING. rr 


Th SECTION ON ¢ 
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rH C7 SECTION /ié UNDER ¢. 
gaa ‘1955 
t :FIG.I7. 


4 \ Swain Sc. 4, 
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13 - 
“Tew ‘Excweer’” F 3 


shape of the two 55 deg. points, taking tare to run | held in a special spring tool holder—Fig. 13—on a 4d, = 2.4375 x sin 1ldeg. 20 min. 26sec. — 

out with the cuiter, so as to leave the centres in. | shaping machine. The female radius tool is held on a .250in. = .47901 — .250 = .22931. 

‘Harden both points. Rough grind diameter to | fixture—Fig. 12—and first roughed out. The special d, = .45862 

.380in., and finish grind to .375in. Then grind the | holder and tool are only used for the final shape of the Aa : : 

flat to .3125in.. As the centres are now no longer | radius. The tool used must have an included angle The radius is measured on a gauge made in exactly 

wanted, the reduced ends can be ground off, and the | of 57 deg. and the correct radius. This 57 deg. too! | the same way as the one shown in Fig. 9, except that 

points roughly ground to shape on a cutter grinder. _| can be ground on the radius fixture by changing the | the tool for locating the top plate is now 57 deg. 
The next operation, the grinding of the angle, is peg of diameter d into a new diameter d,. The angle The distance K G alters and also the distance from 

performed on the angle fixture—see Fig. 3(ante). After | of the tool in the cutting edge is 57 deg., but the tool | the sharp point to the top of the radius of the tool. 

‘is again tilted at an angle of 15 deg. The tangent of The radius is, of course, the same as for the 





igo oe ats * No, I, appeared September 24th, 
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standard 55 deg. tool = ° .187328 P-——-see Fig. 1. materials, and in this country at all events it was 
4 R s0C ; definitely asserted that dolomite had not been burnt 
In Fig. 15: OA= sin 28 deg. 30 min ssacraaanenll ae ne except in an experimental way. Another critic, Mr. 


| 
sin 28 deg. 30 min. 
- , 1504756 P. 


AM=R ( ') = 1.09574 
~ .137328 P 
In Fig. 15 
B = half the angle in section A C = 29 deg. 20 min. 
26 sec. Assume again the distance from the back of 
the tool to the top of the radius equals O. 
Then O=T — (KG + .150475 P), 
KG = KH — GH where K H is measured, 


and the calculation of G H is as follows :— 


ee wi ce Pe. ree 
2sin 29 deg. 20 min. 26 sec. 
’ 
‘ie 
cos 15 deg. 
s d 
2 * cos 15 deg. x sin 29 deg. 20 min. 26 see. 


EG = d tan 15 deg. 
4 ’ = 
9 


4 m9 % , ‘ € 
GH=HF+AD+£EG = : 
d dtan 15 deg. 
2 cos 15 deg. « sin 29 deg. 20 min. 26 see. | 2 
-- ra(i Fo eee err me eteseiae wei RL at Een 
cos 15 deg. * sin 29 deg. 20 min. 26 sec. 


tan 15 deg. ) 


At this point in the manufacture the gauge was 
again checked with a jin. and a fin. ball. 

The measured distance K H over the jin. ball 
was . 6375. 

The measured distance K H over the Jin. ball 
was .7431. 

The calculated distance G H for the jin. ball 
was .3170. 

The caleulated distance G H for the Jin. hall 
was .4226. 

The distance K G for the gauge in question is there- 
fore K H — GH = .3205. 

That distance is again a constant, and can therefore 
be etched on the gauge. 


First example.—The distance T. for a fourteen 
thread 57 deg. tool measures 2.2700. 
O=L — (KG + .150475 P ) = 2.2700 
(.3205 .01075) = 1.93875. 
Second example.—The distance L for a twenty-four 
thread 57 deg. tool measures 2.2687. 
O=L— (KG + .150475 P) = 2.2687 
(.3205 -+- .006269) = 1.9419. 


The operations on the female master tool are as 
follows : 

Cut off, face one end, and centre that end with a 
Slocomb combination centre. The diameter of silver 
steel used is %in., and the length is 4.260in. Face 
and centre other end to 4.250in. length. Turn 
diameter to .390in. Nick middle to .250in. diameter 
and .187in. wide, leaving two lengths of 2.03lin. 
Then mill a flat along the whole length to .330in. and 
mark the number of threads on the flat. Rough 
grind diameter to .380in. and finish grind to .375in. 
Grind flat to .3125in.; after grinding the flat the tools 
can be parted. The tool is now ready to be roughed 
out on a shaping machine. The radius is shaped as 
mentioned before, with the 57 deg. tool in the special 
tool holder. After that harden the point and clean. 


USE OF THE MASTER TOOLS. 


We have now obtained our master tools, and with 
their help we ean make our tools for cutting 
internal and external gauges. As it is essential to 
cut the thread upright a setting piece was made—see 
Fig. 16. 

The cutting edges for both internal and external 
tools are ysin. under centre, in order to obtain the 
relief which is necessary for all circular cutting tools. 
The shape of the thread therefore has to be correct + 
under centre, and the master tools have to be set that 
same distance under centre. The setting piece must 
therefore be cut away iin. under centre, and the 
angle must be 55 deg. in that section. In a section 
through the centre line the angle becomes slightly 
larger. 

The calculation of the new angle is as follows :— 
In Fig 17: 

0 A = 1.500in. O D = .0625in. AB = C = .3750in. 

AD = V1.5? — .0625? = 1.4987. 

BD=AD —- AB = 1.4987 — .3750 = 1.1237. 


OR=VBDP OD? = 1.1231 l0nRR 
= 1.1254 

C, =OA —OB = 1.500 — 1.1254 = .3746, 

1955 1955 

ML .3746’ 

a == 27 deg. 33 min. 35 see. 


ML =(C, tana = 


The included angle of the gauge is therefore 55 deg. 
7 min. 10 sec. 





REFRACTORY MATERIALS SECTION. 


THE section of the Ceramie Society which deals 
with questions relating to refractory materials looks 
like accomplishing good work. The Stourbridge 
meeting held last spring, and reported in Tur ENGI- 
NEER, produced some excellent papers and useful 
discussions on subjects of great interest to the steel 
maker, and the meeting which has been held this 
week at the Royal Technical College, Glasgow, under 
the presidency of Mr. W. J. Jones, of the Ministry of 
Munitions, included in its agenda one or two notable 
contributions to the literature of a subject which, in 
view of the need for eliminating enemy sources of 
supply of material, is of great importance. 

The first paper on the list, which was contributed 
by Mr. L. W. Hinxman and Mr. M. MacGregor, dealt 
with the distribution and geological position of the 
fire-clays and ganisters of the South of Scotland. 
The materials at present used in Scotland in the 
manufacture of high-class refractory goods are chiefly 
confined to the Millstone Grit strata between Glasgow 
and Bonnybridge, on the western side of the central 
coalfields. This localisation of the fire-clay industry, 
more marked even than that of the oil shales of the 
Lothians, though from a different cause, is primarily 
due to the fact that the industrial centres of the West, 
with their blast-furnaces, foundries, steel, glass and 
chemical works, have created a large and increasing 
market for refractory materials, both raw and manu- 
factured. Ample supplies of suitable fire-clay were 
fortunately found to exist in the neighbourhood of 
these centres, and thus, while rocks of millstone 
grit cover considerable parts of the South of 
Scotland, it is only as yet in certain limited areas that 
their economic possibilities have been adequately 
tested. The district between Garnkirk and Glenboig 
has for many vears been an important centre of the 
fire-clay industry, and among the potential sources of 
material for refractory products particular mention 
is made by the authors of a bed of ganister found in 
association with the lowest limestones of the car- 
boniferous limestone series along the southern and 
eastern margins of the Midlothian coalfield. A 
ganister found in Lanarkshire, on the west side of the 
Clyde Valley, has also attracted attention recently. 
These are the solid facts which count in the attempt 
on the part of the British industry to cut adrift from 
foreign sources of supply, and the main point raised 
in the discussion, whether the millstone grit fire-clays 
are true ganisters, and what is the true definition of 
ganister, are academic rather than practical questions. 
The paper was, however, welcomed as showing that 
there are ample supplies of the raw materials of the 
industry still untapped in Scotland. 


TYPES OF KILNS. 

The contribution by Mr. J. G. Maxwell, on refrac- 
tories and modern kilns, was a special plea on behalf 
of the continuous tunnel and car kiln. It is assumed 

-although this was disputed—that the only two 
fuels available in Great Britain for firing high tem- 
perature kilns are producer gas and coal, and that the 
preference should be for producer gas. Three types 
of kilns are discussed, the continuous annular shape 
gas-fired kiln, the continuous annular shape chamber 
type, and the continuous tunnel and ear kiln. The 
first named, in spite of various imperfections, is still 
regarded by the author as the cheapest and most 
simple type of gas-fired continuous kiln to erect and 
operate. The chamber type, by reason of the high 
temperatures which can be reached, has been 
employed with the greatest success for burning 
carbon electrodes, as well as magnesite and silica 
bricks, and very high grade fire-bricks. Even if less 
economical in fuel consumption than the ordinary 
continuous kiln, this defect is held to be more than 
counterbalanced by the better regulation of the air 
supply, and the more complete control of the gas. 
The tunnel and car type of kiln is, however, singled 
out as the kiln of the future for most kinds of high- 
class refractory ware. The general principle of these 
kilns, with their entrance, firing and cooling zones, is 
now familiar, and a remarkable constancy of tem- 
perature is claimed for them, while the fuel economy 
obtained is said to place them as far ahead of other 
continuous kilns as these in their turn are ahead of the 
intermittent type. 

It may be said at once that the views put forward 
in the paper by no means met with general accept- 
ance, and many pointed questions were asked as to 
the performance of the particular type favoured by 
the author. The President raised the question if, 
with the temperatures available from the continuous 
tunnel and car kiln, it could be used for dolomite, 
magnesite, or even silica bricks, and expressed doubts 
as to the facility with which repairs could be effected, 
and the cost of such repairs. The same criticisms 
found expression elsewhere. It appears from a 
statement made by Mr. T. Lenstrun that there are 
only three of these furnaces in operation in Great 
Britain—at Liverpool, Manchester and Stoke respec- 
tively—and that they are used for the burning of 
pottery and other materials packed in saggars, which 
are thus protected from direct contact with the heat. 
The temperatures for such work are, of course, much 
below those required for dealing with highly refractory 





Bernard Moore, emphasised a point made by the 
President as to the high cost of repairs,and the delays 
incidental thereto ; and, far from accepting the pro- 
ducer gas as the ideal fuel, this speaker expressed the 
firm conviction that the fuel of the future for this 
class of work would be town gas. Some results of a 
comparative test of the kiln, which were quoted by 
Mr.W. Donald, were regarded as inconclusive, although 
furnishing useful data. The trend of the whole dis- 
cussion was that Mr. Maxwell had not proved his case, 
and that the town gas fired kiln, and even the coalfired 
continuous kiln, had still a considerable sphere of 
usefulness. 


CAUSE OF REFRACTORY PROPERTIES. 


The refractory properties of silica were the subject 
of a somewhat lengthy debate, following the presenta- 
tion of a paper by Messrs. H. le Chatelier and B. 
Bogitch. Until now, it is explained, the superiority 
of silica over clay has not been determined in any 
certain manner, and, as the result of recent experi- 
ments, the authors venture upon a very precise 
explanation, which may be briefly summarised, 
although, from some aspects, it is worth detailed 
consideration. ‘The mechanical resistance retained 
up to high temperatures, which is a special quality of 
silica bricks, is not found in bricks the essential con- 
stituent of which is magnesia, although it is much 
less fusible than silica. In both cases the bricks 
contain basic oxides foreign to the principal refractory 
material. These oxides produce in all cases a fusible 
matter already liquid towards 1200 deg. Cent. In 
the case of magnesia, the solid grains float in the 
melted magma, and slip over one another as wet sand 
would do. Silica, on the contrary, at least in well 
fired bricks, forms a continuous network, in the pores 
of which the melted mass lodges without diminishing 
the mechanical resistance, the formation of the net- 
work being due to the differences of solubility of the 
different allotropic varieties of silica. The quartz, 
unstable at high temperature, dissolves in the melted 
magma and recrystallises, and this formation of the 
permanent network requires prolonged firing at a 
suitable temperature. A study of the factors on 
which the rigidity of the network depends is con- 
sequently a question of the first importance. This 
has been done by the distinguished authors of the 
paper, and the results enable them to formulate a very 
precise and practical conclusion. All good bricks 
possess at 1600 deg. Cent., after heating for one hour, 
a resistance to crushing at least equal to 10 kilos. 
per square centimetre, and the prolongation of 
heating at this temperature has little prejudicial 
effect in diminishing resistance qualities. 


TESTING OF FIREBRICKS. 


On the subject of tests for refractories, Dr. J. W. 
Mellor reminded the meeting that a service trial, 
accompanied by furnace conditions, was the ultimate 
test of quality, and all tests should aim at repro- 
ducing these conditions. It is an obvious require- 
ment not infrequently overlooked, and indeed allow- 
ance has to be made for the fact that contradictory 
reports are obtained even with service trials. Stan- 
dardisation of methods of testing is held to be one of 
the first duties of the Society, and Dr. Mellor laid 
down the points which should be borne in mind, of 
which fire stability or fusing temperature is naturally 
the most important. Another point is that, as the 
fusing of the material lags behind the temperature, 
and the faster the rise of temperature the greater the 
lag, any method of standardisation adopted must 
standardise the rate of rise of temperature to secure 
comparable results. There is a difficulty in fixing a 
standard for testing refractories under Joad to make 
the result apply to industrial purposes. These were 
the chief points raised, and shey will require very 
careful consideration before any decision is reached 
as to the standardisation of tests. 

A group of papers, subsequently presented, 
discussed the rate of reaction of different forms 
of silica, the rate of hydration of calcined dolo- 
mite, and the porosity and contraction of fire- 
bricks made with wet and dry grog. The last- 
named paper, by Miss C. Beveridge and Mr. W. 
Emney, is the most important of these three com- 
munications, although, to be accurate, the value of 
the work lies not so much in the results which have 
been obtained as in the questions opened up. It is 
shown in connection with the effect of admixing dry 
or wet grog with wet clay that the results are 
largely determined by the mode of manufacturing the 
materials, and the authors have indicated the lines 
on which definite evidence can be obtained. The 
theory and practice of firing was the subject of a 
lecture by a well-known authority in the person of 
Mr. J. Burton, of the Pilkington Works. 

A debate on the general organisation of fire-brick 
works, which was opened by Mr. G. Wink Wright, in 
a notable contribution, was appropriately placed at 
the end of the discussion agenda. Raw materials, 
lay-out of works, methods of production, and com- 
mercial organisation are all included in this paper. 
Perhaps the point of chief importance is the hint 
given to look for improvement by a better control of 
material in course of manufacture, which is reinforced 
by details as to how this may be accomplished. The 
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paper is full of detail, and is one rather for the study 
than the forum. 
OUTPUT AND QUALITY. 

The informal dinner which brought the first day’s 
proceedings to a close was distinguished by a note- 
worthy statement of the President as to what has 
been accomplished in the direction of expanding the 
output of refractory materials for the needs of the war, 
and in providing substitutes for those materials 
formerly obtained from enemy sources. Special 
stress was laid by Mr. Jones on the need of yet closer 
co-operation between manufacturers and users, with 
the scientist as the binding link. With the output 
of steel ingots rising from the pre-war figure of 7} 
million ‘tons a year to 12 million tons in 1918, and 
with an increasing call from the non-ferrous metals, 
the gas, the glass, pottery, and other -industries, Mr. 
Jones foreshadowed not only a greater demand than 
ever before on makers of refractories, but for materials 
which will withstand higher temperatures and more 
severe conditions of service. Happily, all the indus- 
tries named are taking steps to organise the research 
work necessary to meet the new manufacturing era, 
and Mr. Jones indicated the broad lines which the 
investigation should follow. Nor did his review of 
the situation overlook the importance of the relations 
between employers and employed in any effort to 
improve quality and increase the output of any 
industry. 

The wide range of the refractory materials at 
present employed was illustrated by what was seen 
by members on the oceasion of the visit on Wednesday 
last to the Dalzell Steel and Ironworks of Messrs. 
David Colville and Son, Motherwell. Visitors were 
shown old and new open-hearth melting furnaces, as 
well as a similar type of furnace under repair. Heat- 
ing furnaces for cogging mills, plate mills, and bar 
mills were also inspected. An exhibition of refrac- 
tory materials included fresh and used specimens of 
fire-bricks, silica bricks, magnesite, chrome and sleeve 
bricks, stopper end, nozzle pots, and ladle bricks, and 
a demonstration was given of the lining of a ladle for 
holding molten steel. From the open-hearth furnace 
under repair it was possible to inspect portions of 
silica bricks from the block, the roof and the lining. 
The mechanical testing house was also open to 
visitors. As showing the wide range, now that 
German and Austrian sources of supply are abandoned, 
from which refractories are at present obtained, the 
origin of the bricks in general use throughout these 
works may be briefiy stated. The fire-bricks are from 
Seottish deposits, silica bricks are obtained from 


Sheffield, North and South Wales, Durham and 
Scotland. The magnesite and chrome bricks are 


manufactured in English and Scottish works from 
materials imported from Greece and elsewhere. Dolo- 
mite comes from Coxhoe; refractory sands from 
Holland and Belgium, as well as from a wide range of 
home deposits, while sleeves, stoppers and nozzles are 
of Laneashire, Yorkshire and Staffordshire origin. 
Another interesting fact throwing light on the 
character of the output required from manufacturers 
may be gathered from the demaad made by the 
works of this one company on the industry. The 
annual purchases, and they are on an increasing scale, 
include five million fire-bricks, eight million silica 
bricks, 250,000 magnesite and chrome bricks, and 
over 10,000 tons of refractory sand. In connection 
with the forecast made by the President on the output 
of steel ingots, it may be mentioned that the ingot 
output of the Dalzell Works, which was 318,000 tons 
in 1914, will next year, when the extensions now in 
progress are completed, be one million tons, of which 
370,000 tons will be basic and 630,000 tons acid open- 
hearth steel. When the extensions are in operation the 
company will possess at the Dalzell, Glengarnock and 
Clyde Bridge seven blast-furnaces, 54 melting furnaces 
and 20 rolling mills, with the necessary metal mixers, 
Bessemer converters, and chemical and basic slag 
works. An expansion of this character on up-to-date 
lines is a somewhat notable rejoinder to the doleful 
report on the conditions of the steel trade made by the 
Committee of the Iron and Steel Institute, which has 
aroused so much comment. It would be of interest 
to know if Messrs. David Colville and Sons were 
among the firms whose replies to questions submitted 
formed the basis of the report in questio 1. 








SOME LARGE CASTINGS. 


AN interesting engineering feat has just been performed 
by. Ruston, Proctor and Co., Limited, Lincoln, who have 
been good enough to provide us with the following 
particulars, and with the photograph from which the 
accompanying engraving has been prepared. As the 
firm points out, the leading feature of the achievement 
which we are about to describe does not lie so much in 
the making of castings of big weights—although it is 
believed that they are the heaviest yet made in Lincoln- 
shire—but rather in the difficulties encountered in making 
them in a foundry not designed for such work. 

Owing to the increasing demands made upon their out- 
put, Ruston, Proctor and Co. had found it necessary 
further to extend their plant and, in connection therewith, 
some heavy castings of 60 and 80 tons in weight—which 
it was decided must be made in one piece—-were required. 
Urgent requirements demanded that the castings should 
be made quickly, and as the railway companies refused 
to earry such weights, the firm was thrown entirely on 


its own resouress. After every difficulty had been care- 





fully considered the firm decided to make the castings 
itself, and to cast them as close as possible to the positions 
they were finally to occupy. 

A mere list of the difficulties which had to be overeome 
is of interest. In the first place, though large in area, the 
firm’s foundry is equipped with cupolas and cranes ouly 
to suit the medium sized work of which its output 
usually consists. Secondly, the roof of the foundry, 
being built in pre-modern days, is low, and the height from 
floor to hook of crane not more than 12ft. Again, the 
maximum power of any single crane in the shop was only 
20 tons, and, to complicate matters, since a river runs along 
the end of the foundry, the average water level is only 
some 2ft. below the shop level. 

The pattern for the larger casting was a mere skeleton, 
just large and definite enough to give the moulders the 
shape of the outside. After the mould had been dried in 
the oven and finished up to dimensions, it had to be 
placed in a position as low down in the floor as possible. 
This was done for two reasons: First, that the sides 
could be rammed up and made strong, and, secondly, 
that sufficient head room might be obtained for the cranes 
to lift the ladles high enough to pour. At least 50 tons of 
molten metal were needed before the casting operation 
could be commenced. This metal was obtained from three 
cupolas and run into ladles of different sizes. The left 
hand view shows the pouring actually taking place 
This first operation was but the prelude not only to the 
pouring in of all the 80 tons required, but also to the 
feeding—all through the night-—of the molten metal, and 
this * feeding metal”? was obtained from a fourth cupola. 
The process lasted, in all, sixteen hours. Then a week 
was allowed to elapse before anything further was done, 
or before any part was exposed, the slow cooling being 
essential to keep the mass free from contraction strains. 
The right-hand view shows the coping and binders removed 
and the casting turned on its side to allow of it being 
‘“* fettled ’’ and the cores taken out. To move the casting 





| point to point along the top of the quay wall, where they 


can be placed close to the sides of the ocean-going steamers, 
have been installed. 

The water front of the Rosario docks is operated in 
sections ; for coal, for lumber, for general import cargo, 
for loading grain, and for general exports, whilst there is 
a protected basin for small river schooners. Besides the 
large number of foreign vessels that visited the port 
regularly before the war, the port can accommodate about 
150 river steamers and other craft plying between ports 
lying along the Paranda and the Paraguay, far into the 
interior of the continent. In spite of all that has been 
done, however, much remains incompleted. During the 
past twelve or thirteen years the commerce of the port 
has been growing steadily ; it only received a slight check 
at the time of the outbreak of the war. Now the 
accommodation is to be increased, and it is not unreasonable 
to assume that British contractors of machinery, appliances 
and equipment of all such apparatus as that enumerated 
above may become interested. 

But apart from the opportunities available in connection 
with the re-equipment of the port itself, there are many 
openings for the engineering trades in and around the city 
of Rosario and district. Several important industrial 
establishments are situated there. One of these is a large 
sugar factory that will shortly be in the market for a 
renewal of certain portions of its extensive plant. This 
factory furnishes much of the refined sugar consumed in 
the country. It obtains the raw sugar from the northern 
part of the Republie around Tucuman, and from districts 
up the Parana and Paraguay rivers. The one drawback 
to the enterprise regarded from the British point of view, 
is that the factory is partly financed by German capital. 
Inasmuch, however, as the proprietors are unable to 
obtain any part of their urgently required equipment from 
the Fatherland, they are nolems volens compelled to take 
British or United States machinery—if they can get it. 

Of the three breweries in the city of Rosario, with its 





A LARGE CASTING 


from its bed was the next difficulty. To get over it 
the cranes were connected together, i.e., a heavy girder 
was slung between the two cranes and supported at the 
ends by forgings in place of the usual hook, whilst adequate 
safeguards were applied to prevent any accident. This 
gave sufficient power to lift one end of the block at a time 
on to a roller track constructed from railway metals 
with an application of the ball bearing principle, for 
transit. From the point shown in the engraving the 
casting was moved 500ft. to its site. 








IMPROVEMENTS AT THE ROSARIO DOCKS. 


In a recent issue of THE ENGINEER, it was stated that 
the Argentine Government, which has just obtained the 
consent of the Senate to the raising of a loan of 387,000,000 
dols., part of which is destined to be employed upon new 
public works, proposed to repair the expensive Rosario 
docks, which form one of the most important public 
service enterprises in the Republic. 

In 1902 the Argentine Government gave to a French 
company a concession for the improvement, construction 
and operation of the port works extending along the 
entire river front of Rosario. Very full instructions as 
to the character of the improvements accompanied the 
concession, the kind of buildings to be erected, and even 
the specifications of the material to be used were set forth. 
It is notorious that many of the stipulations have been 
either ignored or but indifferently fulfilled, and the work 
is still incomplete in some respects. Meanwhile, the 
French company has had the right to collect certain 
charges upon all freight entering or leaving the port over 
the water front, not only at Rosario, but for 20 kiloms. up 
and down the river. Altogether the company had 
expended up to the end of last year nearly 17,000,000 dols. 
gold (£3,400,000), the expenditure up to the middle of 
1915 having been 15,700,000 dols. gold (£3,140,000). 
Among other structures completed is a wall about three 
miles long, dredged in front and filled in behind. Railways 
have been laid and fireproof warehouses, suited to the 
storage of the various kinds of merchandise received at the 
port, have been built; while a large grain-elevator has 
been equipped with all the latest grain-elevating and 
storing machinery. Many cranes, winches and other 
eargo-handling devices, loaders for grain, machinery for 
moving freight cars from one track to another or from 


population of nearly 200,000, all are of German proprietor 
ship, and up till the outbreak of the war they were using 
malt and hops from the United States. They are now 
practically at the end of their supplies. A large macaroni 
factory and a large flour mill are similarly situated. There 
is a large number of brick factories in this district now in 
the market for machinery and appliances, since few have 
hitherto used modern plant, although ready to adopt it. 
As the country around opens up and develops, as it is, 
indeed, developing day by day, an excellent opportunity 
presents itself for machinery used in making bricks and 
tiles as well as cement. Shippers of such goods may bear 
in mind that the.port of Rosario can be readily reached 
by steamers from foreign ports, and is not more than 
twenty-four hours from salt water. Then, again, it uses 
many thousands of pounds’ worth of agriculuural 
machinery, and such other articles as constructional iron, 
lumber, cement, hardware, &c. &c. The number of 
British steamers visiting the port is immeasurably supreme. 
In 1914 the number was 572, and the tonnage represented 
amounted to 1,315,332. The next most important was 
that of Germany, with 41 vessels and 104,805. As to the 
value of the articles imported, this roughly exceeded 
38,000,000 dols. gold—say, in sterling, £7,600,000—and 
among the principal items were locomotives worth 
10,558,725 dols. (£2,111,751), iron and manufactures, 
5,018,666 dols. (£1,003,733); and agricultural implements 
and machinery, 1,279,001 dols. (£255,980). 








For the year 1913 the percentage of expenditure to 
receipts for the French railway systems was as follows : 
State 85.3, Nord 61.3, Est 59.3, P.L.M. 56.3, Orleans 
58.6, Midi 54.5. For the year 1916 the proportions 
were :—State 100.5, Nord 82.4, Est 73.3, P.L.M. 64.7, 
Orleans 66.6, Midi 71.3. Between 1913 and 1916 the 
gross receipts increased by 58,500,000 francs, but the 
expenditure rose by 287,000,000 franes. It is, therefore, 
essential that rates and charges should be increased to 
meet the growing cost of the railways, a condition that 
was in evidence before war broke out, and a fact recognised 
by commercial: and political circles. As it may be 
considered strange, seeing that corresponding fiyures as 
to British railways are not available, that the results of 
working the railways in France in war time are known, 
it should be noted that these figures are being kept just 
as in times of peace ; all military traffie being charged in 

| the same way as ordinary traffic. 
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RAILWAY MATTERS. 


Ir is said that the Executive Committee of the National 
Union of Railwaymen is opposing the transfer of railway 
labour questions from the Board of Trade to the Ministry 
of Labour. This is a decided compliment to the Board 
of Trade. 


Ir is understood that the North-Western Railway of 
India is to use oil fuel in future, a decision arrived at 
after some lengthy experiments. Large oil tanks have 
been installed at Kiamari connected to a pipe line from 
Karachi. 


At the half-yearly meeting of the Leeds and Liverpool 
Canal Company, the chairman stated that although their 
property had been under the control of the Government 
for two-thirds of a year, they did not yet know what the 
terms of remuneration were to be. 


Ir is with much regret that we have to record that 
Mr. W. R. Sykes, the well-known railway telegraph and 
signalling engineer, died on Tuesday morning last. We 
hope, in our next issue, to give some notes as to the 
successful efforts Mr. Sykes made to provide for the safety 
of the travelling public. 


THE changes in the railway companies’ trains on the 
Ist inst. were neither numerous nor important. On the 
London and North-Western they were mainly the with- 
drawal of the steam services to and from Watford, reliance 
being placed principally on the electric services. On all 
systems the few trains put on for the summer service have 
been withdrawn. A noteworthy feature is the official 
intimation of some companies, e.g., the London and 
North-Western and the Great Western, that they will not 
publish time-tables, but will leave intending travellers to 
consult the posters at the stations, They are also referred 
to Bradshaw's Guide. 


Tue Southern Pacific Company recently issued a state- 
ment as to the inexpensiveness of transportation services. 
It costs more, it says, to send a letter by post from New 
York to San Francisco than to convey a 5 dol. hat the 
same distance by goods train. Boots are loaded into a 
ear and conveyed 3000 miles for one-third the cost of a 
shave. A pound of live beef from Nevada is hauled more 
than 300 miles to San Francisco,over a mountain range 
1} miles high, for about one-third of a cent. An increase of 
15 per cent. in the freight rates from New York to San 
Francisco on a 35 dol. suit of clothes, on a 5 dol. hat, 
an 8 dol. pair of boots, 30 dozen eggs, and on 7 Ib. live beef, 
would amount to less than 5 cents. 


SpeaAKtN¢e recently, Mr. J. H: Thomas, M.P., the general 
secretary of the National Union of Railwaymen, said that 
it was painful for him to have to oppose a demand for an 
eight hours’ day, but he could not allow 370,000 men to be 
involved by 30,000 locomotive men. He had been put in 
a false position. The moral of the recent agitation was 
to show the absolute futility of sectional unionism. 
Approximately 143,000 railwaymen had enlisted, 5000 of 
whom had made the great sacrifice. Thousands were 
already back, and many more would return, shattered in 
mind, body and spirit—mental derelicts. His conception 
of leadership was not to lead from behind, not to consider 
whether a thing was popular or not, but having made up 
his mind a thing was right or wrong, to act regardless of 
personal consequences. 


In connection with the recent celebration of the four 
hundred and twentieth anniversary of the discovery of 
Newfoundland, it may be observed that the railway system 
of our oldest colony starts at St. John’s and proceeds due 
north, parallel with the western coast, and then turns 
south-west and ends at Port aux Basques, a distance of 
546 miles. In 1875 a survey was made for a more direct 
railway between these points which would have reduced 
the distance to about 300 miles. From Port aux Basques 
to Sydney, at the head of the railway system in Cape 
Breton, the distance is 103 miles. From Port aux Basques 
to Aspey, in the north-west corner of Cape Breton but 
without railway accommodation, the distance is but 
67 miles. Across Canso Straits, from the southern end of 
Cape Breton to Nova Scotia, there is a train ferry. 


A MESSAGE from Russia to the Associated Press of New 
York says that the Russian roadbeds are in excellent 
condition. Practically all lines were well built, and the 
tracks have been kept up chiefly through work by peasant 
women. The railways are working at great disadvantage 
in not having up-to-date equipment for coaling, watering, 
and cleaning locomotives. At nearly all stations the 
water supply for engines is delivered by 8in. pipes, and 
from 12 to 20 minutes are required for work which is 
accomplished in the United States in four or five minutes. 
By the Russian methods twenty-four hours are required to 
clean a locomotive, coal it and get up steam again. The 
Russian engine sheds lacking a hot-water equipment, the 
engines having to cool down before they are washed out. 
Where wood is used as fuel the facilities for loading wood 
are inadequate. The water tanks in the carriages are 
filled by buckets, but this has not hitherto mattered, 
as the engine has required so long a time for watering 
purposes that there has been plenty of time to fill the 
carriage tanks. 


WHEN clearing the line after an accident at Finchley- 
road on June 16th, a man was so seriously injured that he 
died two days later. He was in a wagon connécted to the 
steam crane when the jib of the crane descended un- 
expectedly, and he was caught and crushed between the jib 
andthe chain box. The operation intended was the lower- 
ing of the crane chain, but the crane driver—who was not 
the regular man—misunderstood the order and commenced 
to lower the jib. This was stopped and the driver then 
inserted the clutch, which had the effect of stopping the 
jib and of lowering the chain instead: Unfortunately 
the clutch slipped out and the descent of the jib was 


resumed, as, instead of the driver shutting off steam, he’ 


attempted to restore the clutch. Colonel Pringle suggests 
that the clutch should have a catch to hold it in position, 
and as there are many similar cranes in use on the railways 
of the United Kingdom, he further suggests that the atten- 
tion of the railway companies generally be called to this 
matter: It isremarked that it is desirable that the services 
of a fully competent crane driver should always be avail- 
able for break-down work. 





NOTES AND MEMORANDA. 





Nor since 1891 has a higher price for silver been reached 
in London than last week, when the price was 4s. 7d. 
per ounce. . 


Tue cost of power supplied from the Niagara Falls is 
£3 6s. per horse-power per annum. The capital outlay 
on the plant was £45 per horse-power. 


Tue largest hydraulic power installation in South 
Africa is at Barberton, and is capable of developing 
3000 horse-power. Only about 1.1 per cent. of the power 
of the Union is obtained from water. 


THE largest suction gas plant is in South Africa. It is 
of 575 brake horse-power capacity and with bituminous 
South Rand coal of 10,912 B.Th.U.’s per lb., and contain- 
ing 60.7 per cent. fixed carbon, the consumption comes out 
at 1.146 lb. per brake horse-power hour with a low 
load factor. 


A WRITER in the Scientific American estimates the cost 
of placing an anti-submarine net from the Belgian coast, 
just north-west of Ostend to Lindesnaes, Norway, where 
the water varies from 100ft. to 150ft. deep, at £20,000,000, 
which he considers not excessive considering the results to 
be obtained. 


THE General Report on the Survey of India for 1915-16 
is a record of good work done with a much depleted staff. 
During the year 32,342 square miles of topographical 
survey were completed, mostly on the lin. and }in. scale. 
This survey brings the total completed area of such sur- 
veys up to 438,833, leaving approximately 1,382,767 square 
miles still to be done. 

AccorpInG to the Scientific American, a new glass, now 
being made at Corning, N.Y., is used for baking dishes 
and cooking utensils, and can be handled quite as roughly 
as any crockery. This glass is a chemical product, in that 
it has been produced solely by the ingenuity of the chemist 
in the compounding of the ingredients, and not by any 
method of tempering. 


THE power transmission lines of the Nevada-California 
Power Company’s system are said to form the longest chain 
yet projected, being about 666 miles from north to south. 
The current is generated by water power, an interesting 
feature of the plant being the utilisation of two high heads 
differing by 530ft. in the same power-house and on the 
same 8000 horse-power impulse wheel. 


In more than one respect coal is the most important 
mineral mined in India. According to the Indian and 
Eastern Engineer, it gives direct employment to about 
180,000 persons, its value at the place of consumption in 
India or the port of export is greater than that of all the 
other minerals taken together, and nearly the whole 
quantity is used in industrial processes in the country, 
exports to places outside India being for the last six years 
under 5 per cent. Practically every industry in India is 
dependent upon coal for the production of power. 


WHEN down-draught kilns are used to burn ware 
that requires extremely high temperatures, say 1550 to 
1600 deg., which are practically the highest temperatures 
obtainable with direct firing, the air supply must be 
cut down so close to the theoretical limit that complete 
combustion cannot be obtained. Under such circum- 
stances, says Mr. A. D. Williams, in a paper on the 
‘** Principles of Furnace Design ’’ recently read before the 
Cleveland Engineering Society, the waste gases leaving 
the kiln are a lean producer gas and are so hot that 
secondary combustion will occur wherever these hot 
gases come in contact with the air. This is the explanation 
of the plume of flame that is usually seen on kiln chimneys. 


THE production of over one million bushels of wheat 
and over 83 million bushels of rye, through the planting 
of 47,337,000 acres to winter wheat, and of 5,131,000 acres 
to rye this autumn, is the immediate war agricultural 
programme for the nation announced by the United 
States Secretary of Agriculture. This record winter 
wheat acreage, an increase of 18 per cent. over last year, 
would yield 672,000,000 bushels if the average yield for the 
past ten years is equalled, or under a repetition of the 
favourable conditions of 1914 would give 880,000,000 
bushels. In either case, with a spring wheat crop next 
year equal to that of 1915, the United States will have more 
than one thousand million bushels of wheat for domestic 
use and export. 


In North-Eastern Oklahoma and South-Eastern 
Kansas, according to a bulletin of the Oklahoma Geological 
Survey, there are several thin beds of coal covering large 
areas. Until recently these coals have not received very 
favourable notice. The deposits consist of almost 
continuous beds and are from Ift. 6in. to 2ft. in thickness. 
The coal is of extra good quality for shallow coal. The 
beds are covered with an overburden of shale and clay 
from less than 10ft. to 30ft. in thickness. Some of the 


deposits, as well as narrower strips along the outcrop 


of the principal beds in the main part of the field, have 
Been worked in the past by stripping with horses and 
scrapers, but this method was not found practicable 
where the covering is more than 10ft. During the past 
few years steam-shovel operations have begun in these 
areas and a marked development has taken place. Two 


| shovels of the largest type are operating in the Oklahoma 


field, one near Lehigh and the other at Henryetta. 


THE annual report of the Rand Water Board, for the 
financial year ended the 3lst March last, states that the 
sale of water by the Board during the year averaged 9.860 
million gallons a day. This is the largest quantity hitherto 
disposed of, the previous highest being 9.637 million gallons 
a day in 1913-14. When the Vaal River scheme was 
adopted it was anticipated that the works would be com- 
pleted in a period of three years. Owing to the great pres- 
sure of war work in the engineering works and factories in 
Great Britain, Canada, and more recently in the United 
States of America, it will probably not be possible for the 
Board to obtain the plant and machinery required to equip 
the scheme for some time after the cessation of hostilities, 
as a consequence of which the completion of the works is 
likely to be considerably delayed. The Board has decided, 
however, to proceed with the excavation work at the bar- 
rage site, and also with the erection of concrete pillars on 
which the barrage gates and machinery will be erected. 





MISCELLANEA. 


_ A WELL-KNOWN authority on coal gas manufacture says 
that the production of benzol by the gas authorities will 
never be a profitable business unless benzo] will sell at 
2s. per gallon. 


Tue total capital invested in new companies for the 
manufacture of artificial colouring matter registered in 
the United States between January, 1915, and February, 
1917, amounts to about £35,000,000. 


Tue United States War Department has recently placed 
an order for 5750 motor lorries amongst three American 
firms. With the order of 10,500 lorries previously ordered 
this makes a total of 16,250 machines on order. 


Accorp1nG to the Stockholms Dagblad, of July 29th, the 
Swedish Commissioners for Warehousing and Cold Storage 
have requested the Government to allot £204,000—out 
of the recent Parliamentary grant of £445,000—for 
the building and equipment of twelve grain storages in 
different parts of the country. 


In South African bituminous coals the proportions of 
volatiles is high in relation to heat value, and, consequently, 
plants designed to burn this fuel must be capable of 
handling a high percentage of tar in proportion to the fuel 
consumed. The importance of this has sometimes been 
overlooked with disastrous results. 


AN official of the Food Production Department states 
that the question of the high price for paraffin paid by 
private owners of motor tractors has been considered by 
the Department. Arrangements have already been made 
for a supply of paraffin at considerably lower rates, and 
details will be available in a few days. 


Tue export of wolfram ore irom Tavoy, Burma, in 
May last, was 248 tons, compared with 164 tons for the 
corresponding month of last year. No tin ore was ex- 
ported in May of this year, and only 5cwt. in May, 1916. 
The exports of tin ore from Mergui to the Straits Settle- 
ments during April, 1917, amounted to 56 ewt. 


Tue working expenses of the Paris tramways have 
increased nearly 100 per cent. since 1914. In that year 
the operating cost was 0.564 oi a franc per car kilometre, 
compared with 1.069 frances in 1917. This increase is due 
largely to the cost of labour, the advance in this department 
being 1.50 frances per head per day since September, 1916. 


WE learn from some particulars sent to us by the Fiat 
Company, of Turin, that the company now employs 
23,000 workpeople, as compared with 5000 before the 
war. The output is practically entirely for war purposes. 
The area covered by the factory buildings has increased 
from 83,000 square yards in 1914 to 600,000 square yards, 
and with the exception of tires the company aims at 
making everything it needs, down, even, to electrical 
equipment. 

A new British-built magneto based on French designs, 
which will give a firing spark at exceedingly low 
turning speeds, is being made. Report states it cannot 
be injured by high revolutions, while at the same time it 
will furnish current for lighting the lamps. The Commercial 
Motor understands that the experimental model has been 
run well over 100,000 miles, and that the type will be shortly 
standardised on the cars of one of the oldest and largest 
manufacturers on the other side of the Channel. 


A CONTINUOUS process of making water gas is proposed 
by Aqvist and Helsing, in which steam-unmixed with air 
is passed downwards through incandescent fuel. According 
to the Gas World, the water gas formed passes out through 
an opening in the side of the producer just above the grate. 
Above this outlet, two horizontal electrodes are introduced 
into the producer at opposite sides, so that the temperature 
of the charge can be maintained electrically. The necessity 
for “ blowing ” is thus obviated, and the gas is free from 
nitrogen. ; 

A aw has recently been promulgated by the French 
Government authorising improvement works on the Seine 
in the region of Paris, having for their object the preven- 
tion of floods and the improvement of navigation. The 
works comprise (1) the widening of the left arm of the Seine, 
known as La Monnaie, at Paris ; and (2) the deepening of 
the bed of the river as far as Bougival. The total cost 
of these improvements is placed at £2,800,000, part of 
which is'to be borne by the City of Paris and the Department 
of the Seine. 

EXPERIMENTAL tests are now being carried out on the 
Crown Mines and Premier Diamond Mines in the Transvaal 
and De Beers Mine, Kimberley, with the object of 
immunising natives from attacks of pneumonia by means 
of a vaccine which is now being prepared at the South 
African Institute of Medical Research. According to the 
South African Mining Journal, the results so far obtained 
are said to be distinctly promising, and in the event of the 
success aimed at being achieved it will be difficult to 
exaggerate its importance to the mining industry. 

REcENTLY, Professor F. C. Lea, when distributing the 
prizes and certificates at the County Metallurgical and 
Engineering Institute, Wednesbury, said there were 
enormous deposits of clays in South Staffordshire from 
which aluminium could be got, but he did not know 
whether it would ever be possible to take these deposits 
and extract aluminium from them. It was conceivable 
that it could be done, and he threw out the suggestion as 
a subject deserving of serious consideration. If it were 
found to be practicable there was, he imagined, an 
enormous source of wealth available in South Staffordshire. 


A PLAN whereby it is believed*large consignments of 
coal may be floated down the Ohio River at low stages on 
artificial “ tides’ is being considered. The “ tides” are 
to be produced by releasing the water impounded behind 
the dams which have been constructed in the river between 
Pittsburg and Cincinnati. According to Col. Beach, the 
feasibility of the plan was demonstrated by trips when 
20,000 tons of coal were carried from near Huntington, 
W.Va., to Cincinnati on the breast of such a “tide.” 
Shippers declare it would have required 350 coal cars to 
have transported this shipment. It is declared artificial 
rises in the river’s stage may be created every ten days or 
two weeks if shippers decide to co-operate in the adoption 
of the scheme, which is urged as a means of relieving any 
shortage of a railroad-car supply. 
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Haig’s Weather. 


For the last week and more London has been in 
the war-zone. Night after night it has been attacked 
by the enemy, and night after night it has heard the 
incessant booming of the defending artillery. Bombs, 
not many, have fallen here and there upon it, and it 
has been freely peppered with its own shrapnel 
bullets and shell cases. It has tasted of battle as 
it has never tasted before, and it has met the attack 
with the dignity becoming its age and its station. 
The parasites on the great city alone have shown 
alarm; the British inhabitants have borne the stress 
with an indifference which increases as familiarity with 
the circumstances ripens. Was it not Rochester who 
said ‘“‘every man would be a coward if he durst.”’ 
There are certain people who have not the courage to 
be cowards and insist on running unnecessary risks, 
but even they will get fewer as the real danger—that 
of falling skrapnel—is more fully appreciated, and 
the means of taking cover are better organised. 
In the last-named matter much remains to be done, 
and should be done at once. People must be en- 
couraged, it requires but little effort as a rule, to- 
keep in their own houses whilst the “curtain,” as 
the artillerists call it, rather than barrage, is on. We 
have seen them crowd into quite unsafe places for, 
as far as we could discover, no other reason than 
the desire for company. The police can do much 
to stop that kind of thing by directing people to stay 
in their own houses, where they are at least as safe. 
We would recommend those of a nervous turn of mind 
to ascend some high elevation on a clear day and look 
out over Greater London. It covers an area of over 
six hundred square miles, and there are in it at least 
one million houses. Let them ask themselves what 
greater probability there is that their own house will be 
struck rather than any other. Even when it is known 
that certain districts are more freely attacked than 
other districts, it still remains the fact that the chances 
are thousands to one against a bomb striking any 
particular spot in the area. The danger from 
“curtain fire” is distributed far more widely than 
the danger from bombs, but against it the lower 
rooms in a house are adequate protection. Keep at 
home is the best advice that can be given, and if you 
have a good roof over your head go to bed at the usual 
time. Hanging about the doorways after firing has 
ceased, waiting for the all clear signal, is a useless 
taxation of the nerves. 

We have entitled this article “ Haig’s Weather.” 
Until now Sir Douglas has been dogged by bad 
luck. Owing or not to his preparatory bombardments, 
whenever he has attacked on the grand scale the 
weather has broken and hampered or chécked his 
advance. After months of disappointment he was at 
last favoured by a good spell, now alas! broken, and 
Londoners would indeed be churlish and unpatriotic 
if they grumbled at the inconvenience to which they 
were put by the noise of the “ curtain” and a few 
bombs in their midst when the conditions at last 
were pleasanter for the men at the front and helped 
our armies in the field to‘ get on with the war.” 
We must centre our attentions on that phrase. If 
fine weather brings us some small trouble with 
one hand, with the other it brings the end of 
the war nearer. Every fine day means that the 
conquest of the Beigian Coast is advanced by a day, 
every wet day means not only that it is retarded by 
that day but by many more whilst the sodden ground 
is drying again. Thus in the balance the fine days 
count for more to us than the wet ones, and we can 
surely tolerate them for the good they do our 
cause. But the state of the weather is but 
one aspect of the subject. We see in some 
quarters with deep regret a tendency to think 
that one military question at least should be taken 
out of the hands of the Commander-in-Chief. He 


‘ 





has said that he wants all the aeroplanes he can 
get for use in the battle that is now raging. People 
writing here, at home, assert that he is not the 
proper judge, and that with his consent or without 
it aeroplanes should be taken from the duties to which 
he has allotted them and sent upon bombing expedi- 
tions over German cities. It is supposed that civilian 
people in England are a better judge of the psycho- 
logical effect of aerial bombardment on the German 
people than the Commander-in-Chief is of his own 
air requirements. We do not propose to review again 
the arguments for reprisals, and it must suffice to say 
that until the military authorities are satisfied that 
reprisals will get on with the war, will bring victory 
closer, we shall continue to believe that the purposes 
for which they are now using our aerial fleets are the 
best purposes, and that the bombardment of towns, 
the killing of women and children, the destruction 
of artistic treasures is far less important than raining 
shells on aerodromes, blowing up the enemy’s aero- 
planes and hangars, bombing his cantonments, and 
disorganising his troops by machine gun fire from the 
air. We estimate that, during September, the enemy 
at the very outside has dropped some 450 bombs on 
us in this country. From Sir Douglas Haig’s com- 
muniqués it can be deduced that our aviators during 
the same period have dropped on the enemy 7500 
bombs or thereabouts, and all on targets the destruc- 
tion of which will directly assist us to win the war. 
On at least three occasions our aviators dropped more 
bombs on the enemy within 24 hours than he did on 
this country during the whole month. We are 
speaking here only of our military flying service. 
The Navy has been even more active in bomb dropping. 
As the record of the Dunkirk squadron for the month, 
published elsewhere in this issue, will show, certain 
acrodromes, railway junctions, and so on in Belgium, 
all highly important to the enemy, have been punished 
from the air to a degree compared with which the 
enemy’s efforts against our own shores are trifling. 
Looking at the month’ s record as a whole, we feel 
more than a suspicion that the enemy’s General Staff 
is doing its utmost to reduce the intensity of our 


aerial activity against important military points by _ 


causing us to transfer some at least of our attention 
to its own civil population. If we have enough 
machines and to spare for all the duties they are now 
undertaking, and if reprisals can be shown to be of 
real military value, and not merely an ebullition of 
revenge, the Government will be justified in taking 
the action it is reported to have promised. 

On one other point we must write in conclusion. 
Because some vague prophets had foretold that the 
war would be fought to an end in the air, a great 
deal of criticism, descending sometimes to mere abuse, 
has been levelled against those who have organised 
our supplies of aircraft. The prescience of the 
vague prophet when he happens to come right is 
colossal! No one will deny that if we had had a 
thousand times as many aeroplanes as we had then, 
and three thousand times as many pilots, we might 
have ended the war a year ago—if the enemy had not 
also had an equivalent number. When the war 
began the value of the air service was unknown to 
everyone—except the vague prophets of all nations. 
All the Powers had to pick their way. They had to 
discover by a process of trial and error the best 
machines, and they had to find out the best way of 
making them. We, above all, being the least supplied 
with arms, could not afford to direct all our attention 
to a new and untried weapon whilst neglecting those 


of which the value was known. Guns and . 


ships and small arms and a hundred other things 
had to be made in vast quantities. They could not 
be done without. If we had set about the making 
of aeroplanes instead of guns, Germany would have 
beaten us with the old time weapons of war whilst 
we were searching for new. We did the right thing 
then and we saved the situation. Now more and 
more people are being turned on to the making of 
aeroplanes, and we do not for one moment believe 
that any effort which can be made without interfering 
with the output of other essential munitions is 
neglected. We are doing all we can—no nation 
can do more. There is no failure in high quarters 
to appreciate the value of the new arm, and it behoves 
those who are so free with loose criticism to show 
what more could be effected without interfering with 
the output of other supplies that are not less essential 
than aeroplanes. 


The Quality of Hardness. 


THE paper read by Professor Turner on “ Hardness 
and Hardening,” before the Institute of Metals, and 
reprinted in our issue of September 21st, once again 
raises the question as to what hardness really is, and 
once again, in our opinion, fails satisfactorily to 
answer it. Professor Turner does not agree with those 
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who hold that hardness is a property that cannot be | regarded as being a reflection of the yield point of the | boilers he had come across a fair number of failures 
. of shell plates made of basie steel. With regard to 


measured or readily defined. Closely following] metal tested, and to suggest that it should pro- : ; , 
Osmond, Sir Robert Hadfield, and several-others, he | perly be regarded as a measure of the viscosity of the | the action of caustic soda, that was a very interest- 
defines hardness as the property whereby a body is| solid material at normal temperature, is to introduce |@8 Subject, and - ot Dr. Wolff's ee 
able to penetrate another body, and conversely, as the | something of a new—and possibly contentious— on @ paper by Mr. 2 erica, on the embrittling 
ng : tease Se tie : ’ ; : action of sodium hydroxide on mild steel and its pos- 
property whereby a body resists being itself pene-| conception. That the phenomenon of viscosity | sible relation to seam failures of boiler plate. It was 
trated. We cannot accept this definition as helping | exists in certain solids, including ductile metals, as | suggested that a recovery of the material which ought 
materially to clear up the obscurity surrounding the | well as in the classical examples of pitch and shoe- | to oceur after a week’s treatment at a temperature of 
subject. A simple example will show that it tends| maker’s wax, is, however, admitted. That it is the | 180 deg. Cent., had not taken place in certain in- 
rather to augment obscurity. Imagine a plug of] cause of one form of hardness, and that it is measured | stances which had come under Dr. Wolff's attention, 
material fitting tightly within a hole in a body of| when we measure the hardness of a ductile metal by | ®%d that as the boilers cracked after being in service 
extreme rigidity. Let the point of a small piston be | the Brinell test, seems to be a reasonable suggestion, | f°" one or more years, recovery from the effects of the 
applied to the material of the plug with a certain force. | particularly when we note that both viscosity and er gia wcities 55 2-2-7 type edit aoe 
The penetration produced would, according to Pro-| hardness decrease with rise of temperature, and that — . 
fessor Turner, be a measure of the hardness of the| viscosity and the Brinell ball test figure are both Mr. J. T. Milton commented on the fact that the 
. H : s : boiler was built in 1906, and burst in 1908, and was 
material. Increase the cross section of the piston. | measured in terms of force per unit of area. the only marine bviler which, to his knowledge, had 
The penetration would still measure the hardness.| If we admit that there are at least two important | purst with disastrous effect in wha Sta 1 Eg a 
Increase the cross section until it Is exactly equal to | different kinds of hardness—one a viscous hardness, | in mind that there were at least 50,000 marine boilers 
that of the plug. The penetration obviously now] as measured by the Brinell test, and the other a|in service, of all ages, up to and over twenty years, 
measures nothing but the compressibility of the | cohesive hardness, as measured by the scratch test— | that was a very remarkable fact. Mr. Stromeyer had 
material. It cannot be that hardness and compres- | some light can be thrown on the relationship existing | mentioned that during the time he was at Lloyd's 
sibility are physically identical, for were this so, pure | between hardness and resistance to abrasion. In nine | there was no trouble with acid steel, and it might 
water and india-rubber would be two of our hardest | cases out of ten, in practical work, hardness in metals well be that basic steel was less reliable ; but he was 
substances. At what ratio, then, between the dia-| is desired because it is commonly accompanied by an ae gene whether this pertionter botiee was acid steel 
seitain af thu takes il aileies Ss ik ddiaeeial ak 2 seats t aie le or basic. He knew that the boilers of the ship in 
eTS 0 piston and the plug is pe on | enhanced resistance to wear or abrasion. In about | question were made in Holland, by a firm of great 
purely a measure of the hardness? Is there any | nine cases out of ten, too, hardness and resistance to repute, of steel supplied by a German firm, which 
ratio at and below which the compressibility of the] abrasion are regarded as synonymous. It is not| made more boiler steel than any other firra on the 
material ceases to affect the penetration ? To these| possible at present to say what the relationship] Continent. One of the plates which came out of the 
questions no answer is at present forthcoming. | between these two properties is; but it is hard to | boiler was returned to Holland, was straightened out, 
- Until they are answered Professor Turner’s definition | believe that there is any difference other than one of | #4 between the rivet holes the longitudinal and 
of hardness will, we think, remain without practical | scale between the resistance of a metal to abrasion circumferential seams had many cracks in them. 
value. We may tentatively advance the view that|and its hardness as measured by the scratch test, mh asd caus aa mace echo wens — 
° : . ° f st St, . q ’ ser y> 
hardness is not a separate property of a material as} provided the metal is one to which the scratch test ad Holland, but the caues-of the cracks wae never 
its density, specific heat, or elasticity is, and we|can properly be applied. In both cases a direct | giscovered. He waa, however, sure in his own mind 
would suggest that the definitions of hardness hitherto | removal of material is involved. On the other hand, | of the reasons of the failure. He had recently seen 
propounded fail, and the various means of measuring | no simple rough connection can be traced between the | results of tests carried out with great care in connec- 
it are unsatisfactory, because the combination of | viscous flow of a ductile metal under the Brinell ball | tion with important work. Two pieces of the material 
properties that we call hardness in the case of one | and the resistance of the metal to abrasion. In one | were heat treated, one in a special way, and another 


body is not always the same combination that gives | case there is not, in the other there is a direct removal | im another manner, and when tested there was no 
difference in the extensions obtained up to the elastic 


us hardness in another. There are some grounds for | of material, and it would indeed strike us as strange : see : 
thinking that there is not one scale of hardness but | if a test that involved no removal of material could nsertgand ultimate limits. Yet when page heme 
nany, and therefore that not one definition but | give any satisfactory indication of the result of another i Seer ee The i, 
several are required, and that one means of measuring | form of test that does. Experiments, so far as we | was due to the variation in heat treatment, and he 
hardness cannot be universally applicable to all|/ know, are lacking as to the relationship between | fe certain that what was wrong with the Dutch boiler 
resistance to abrasion and hardness as measured by | plates, the failure of which caused the explosion, arose 
the scratch test. It is otherwise in the case of the | from the fact that in Germany all boiler plates have 
Brinell test. Dr. Stanton’s experiments at the |‘o be annealed, whereas in this country boiler plates 


National Physical Laboratory show very definitely | Were not annealed. If plates were annealed, it was 
3 ‘ ~. | essential that the annealing should be done pro- 


that the Brinell ball figure is absolutely worthless as : , : 
an indication of the resistance of a metal to wear. | Petly, and he was convinced that the failure in the 
Ths eatke Haticenks ths Bolas hendnces Geere aed the case under discussion arose from the fact that the 

; : : ‘ 8 German annealing furnaces were overworked, making 
resistance to abrasion varies quite erratically from— | ;¢ necessary for the plates to be treated in batches, 
of controversy from which but one fact clearly | im the series of steels tested—0.7 to as high as 64. | the result being that the plates in the middle of the 
emerges, namely, that all scratches are not necessarily On examination of the nature of the metals tested it | batch, from which the plates which failed probably 
of the same nature. It is possible, as our readers will be found, we think, that in general they are not | came, were subjected to uneven heating. That was 
can easily verify for themselves, to scratch vulcanite | Such as would be expected to owe their hardness to a | what had spoiled these plates. He was an advocate 
in at least two different ways. With a fairly blunt high viscosity. They are manganese steels, gauge for os te o~ meen plates, but _ i — 
point and but little pressure the scratch is produced steels, and other steels that have been toughened or pa i ee ee —— ‘plat aye = 
apparently by causing the material to flow from harde ned by heat treatment or otherwise. We — large steamers built on the Tyne. These plates had 
beneath the scratching point to either side. There readily believe that they owe their hardness to a high | 1,.come extremely brittle at the edges, and it was 
is no perceptible removal of material in this case. degree of cohesiveness among their particles, and We | found that the steel was acid steel and required anneal- 
With a sharper point, or with a greater pressure would therefore suggest that good agreement might |ing. It was discovered that noi only the edges of the 
behind the blunt point, the scratch apparently is be expected between their resistance to abrasion and plates but the rivets were brittle, and he had known 
produced almost entirely by the removal of the mate- their hardness as tested by the scratch method. | other instances of the same kind. The point in each 
rial in a powdered form. ‘Some materials scratch in| Their hardness is the hardness of calcite and not that | case was that the plates had become brittle round the 
one of these wavs. others in the other. Thus, a|0f lead. That a method and instrument which can | edges, and not in the middle. The reason why these 
a fity by : : take cognisance oply of the latter type of hardness plates failed in that way had never yet been really 
scratch on lead can be made by causing the solved, aluhough he had his own ideas, and it was a 


material to flow, while the mineral calcite is scratched should be able to predict their resistance to abrasion problem to which attention should be directed. It 





materials. 

Among the different methods that have been pro- 
posed for determining “ hardness ”’ the scratch test, 
due in the first instance to Professor Turner, no doubt 
appeals to us as being most directly in keeping with 
our primitive conception of the property. It certainly 
has the sanction of immemorial custom. Yet, when 
we come to analyse what a scratch is we open a field 








by the direct removal of material in a powdered form. | '8 2t, we think, to be expected. had been said that steel makers knew why these 
Now lead and calcite both possess what we call hard- plates developed brittleness, and if that were the case, 
ness. Yet from the radically different manners in they ought to ese eer reasons. ‘ nog eter ear 
which they scratch it seems obvious that their hard- boiler mentioned in the paper was fired by oil fuel, 
nesses. as determined by the scratch test. are not. of IRON AND STEEL INSTITUTE. and although many Dutch engineers attributed the 
: The” No. II.* explosion to this fact, owing to steam being raised too 


the same nature. The “ scratchableness ”’ of lead— : ies : 
Sir Wir1iaM BEARDMORE presided at the second rapidly, he by no means shared that view. His 
own opinion, indeed, was that an oil fuel fired 


if we may use the word—seems to be due primarily to Pers LT. r ) ; 4 ‘ . 
the viscosity of the metal, while the scratchableness oa eens ite box thy ig gna - "es Ua dudes boiler was worked under better conditions than a coal 
of calcite appears to be due to a low degree of cohesion | PAC? | tess ein leo sokepeting FP sdacar Sorat 
: ; Se of Boiler Plates in Service, and Investigations of the 
among its particles. Kither then the scratch test does | gyrocses that Occur in Riveted Joints.” Mr. Thomas Carlton (Board of Trede) said the real 
difficulty they had to contend with in finding out the 


not measure “‘ hardness ”’ at all, or it really does, in wie ESR 
which case we seem led to believe that hardness in lead ; —_ RE OF BOILER PLATES. | cause of the failure dealt with in the paper was that 
is a radically different property from hardness in con i. Ste ve gat said the 2 Se had come “a i 99 per cent. of marine boilers gave no trouble, and his 
calei his is i bsur ‘ opportune moment, as very simular experiments tO | Department had only records of two failures within 
calcite. If this is so it seems absurd to attempt to those carried out by Dr. Wolff had been made in I _ Aaa gla Eee . 
measure the two hardnesses by means of the same . the last seven or eight years, and in neither case was 
ase ie : sage dhe ; America, and they tended to confirm the results of ee eae k : 
io t to it by, that the tw i image Mean, Mepis: there any serious consequence, the cracks occurring 
anne ERs 4s BAIR Kot a N° | Dr. Wolff's investigation, although, unfortunately, | ;,, the combustion chamber. In the one case new 
figures arrived at cannot be comparable. It is quite | but little light was thrown on the actual causes of the plates were fitted, and in the other the cracks were 
: rs “e > . " . f 7] ’ ; s 
possible, of course, to measure the “ hardness” both explosion. Some of the plates had been sent to him for | \..ided and the seams riveted, and there was no 
of lead and calcite by means of a scratch test instru- | examination, and he had analysed them for nitrogen— |. .ther trouble. In an instance where serious leak- 
ment. That, however, is no proof that the two hard- | there was a fair amount in them—for whether nitrogen age was reported, the inference was that the cracking 
nesses are physically of the same nature. On the | Was the cause or not, it should be taken into account. | occurred when the plates were cooled down, and there 
other hand, it is not possible to measure the “ hard- The steel in the plates dealt with in the paper weld was little pressure in the boiler. In the case referred 
ness” of both substances by means of the Brinell probably basic steel, and if that was the a at wow to by Dr. Wolff the boiler had burst owing to the. 
method. This method is suitable only for ductile have been desirable to make a comparison between | taiture of the longitudinal seams. When new boilérs 
"% Is ik ‘ ' . st a § y ~ ae the two sets of plates to ascertain the real cause OF I ccmn tonted hydraulically to double the working pres- 
maseananer typ : sy besa a — y to give | failure. The matter was a very serious one. During sure the stress would be nearly 42 tons per square inch 
any result with a brittle material like calcite. If our] the time he was at Lloyd’s Register he felt sure there |. he (era sil aebties . 
he eka the th , ‘ igperne Th ee ee ae Cee pea 1 | ; de of | 11 tons above the maximum strength of the plates, 
theory is right the explanation is obvious. The| had not been a single failure of a shell plate made of | .. 14 he did not see how they could resist such excessive 
Brinell test can only measure the hardness of a mate-| acid steel. Very little basic steel was used in those | trocces, Further, there were much larger holes than 
rial if the hardness of that material is primarily due | days. He did not know if, since then, there had been | yivet holes in boilers, and it was commonly assumed 
to the degree of viscosity that it possesses. We are | ® different experience with marine boilers ; but in land | shat the larger the hole the greater the stress. Some 


aware that the Brinell ball test figure is very generally * No. I. appeared September 28th. of the manhole openings were 15in. and I6in, in 
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diameter, and the stresses at those points"were pro- 
hably much more severe than at the rivet holes ; but 
there was no experience during the last twenty years 
or more of failures at these holes. When rivet seams 
were tested to destruction they withstood a breaking 
stress per square inch along the line of perforation 
higher than that of the unperforated plates. It would 
seem from all the evidence that the causes of failure 
must be abnormal steel in the first case. 

Dr. W. Rosenhain pointed out that in a good many 
cases of boiler failure the cracks did not occur through 
the rivet holes, but at another point. He had in mind 
three cases of failure, in which the tensile tests were 
perfect, as far as could be judged, but the impact test 
showed at once that the steel was faulty. In every 
case where the blame was to be attributed to the steel, 
it was due to incorrect treatment of the steel. If vou 
took a very low carbon steel and exposed it first to 
over-strain, and then heated it to a temperature 
which varied with the kind of strain, but was always 
below the critical point, there was a grain growth in 
the steel, which, when it occurred to a considerable 
extent, produced brittleness. It might and did 
occur that the carbon content was not evenly dis- 
tributed in boiler plate steel. and in that case there 
appeared in the steel bands of coarse crystallisation 
which were brittle, the result being that when such 
steels were exposed to rapid expansion and contrac- 
tion, as in boiler service, trouble ensued. 

Dr. C. H. Desch, referring to the action of caustic 
soda, said it was recognised as a contributory cause 
of brittleness. Investigation had shown that the 
action of caustic soda was greatest where in the course 
of manufacture the steel had been locally over- 
heated. The hydrogen, which was the main cause 
of trouble went into solution, and although such steel 
would give good tensile tests, under alternating or 
impact tests, it was found to be quite brittle. 

Dr. J. O. Arnold said that an examination of boiler 
plates showed the pearlite to be distributed over the 
edge, which also contained a large proportion of the 
phosphorus, as well as the sulphur and manganese, 
in elongated layers. If tested transversely, very 
little harm resulted, but when longitudinally stressed 
this was a source of danger. 

Mr. ©. H. Ridsdale referred to the question of 
annealing dealt with in a series of papers on the 
thermal treatment of steel he had presented to the 
Institute. One of the points then brought out was 
the brittleness induced by over-annealing or by heat- 
ing for too long a time or for a short time with a high 
temperature. He had taken samples of different 
makes of steel. basie open-hearth, acid open-hearth, 
as well as Bessemer stecl, and had experienced no 
difticult y-in synthetically reproducing extreme brittle- 
ness, 

ACID OPEN-HEARTH STEEL. 

A paper by Messrs. T. D. Morgans and F. Rogers 
“ Investigation upon a Cast of Acid Open-hearth, 
Steel,” was briefly presented, and was the subject 
of a joint discussion, with a paper by Dr. Rogers on 
“The Acid Open-hearth Process.” 

Mr. Cosmo Johns said he could suggest to Mr. 
Morgans a method by which he might find the answer 
to his own question. If he would take samples of 
the steel immediately before tapping, and then at the 
end of teeming, and analyse the slag for manganese, he 
would obtain the information he desired. The phe- 
nomena observed were due to the reaction between 
the manganese in the steel and the iron oxide in the 
slag. With regard to Dr. Rogers’ paper, the subject 
was a very complicated one, and the author had made 
a very creditable attempt to get out adiagram. What 
was the physico-chemical system which was being 
investigated ? The author was satisfied that iron 
oxide was dissolved in the slag, but in the phenomena 
of surface tension was found the convincing proof 
that iron oxide was dissolved in liquid iron. 

Dr. W. H. Hatfield regarded Dr. Roger’s paper as 
being full of valuable suggestion, but insufficiently 
supported by actual experiment. The author made a 
number of statements, but gave no evidence in sup- 
port, and the impression left was that he had tried to 
cover too large a field. 

MICROSTRUCTURE OF PURE IRON. 

The last paper to be discussed was that by Messrs. 
W. J. Brooke and F. E. Hunting, ‘‘ Microstructure of 
Chemically Pure Tron between Ar, and Ar,.”’ 

Dr. J. O. Arnold regarded the paper as one of great 
interest. The authors referred to a brittle phase of 
the material between 900 deg. Cent. and 800 deg. 
Cent. This phase the authors had endeavoured to 
preserve by quenching out various samples, but had 
not met with success. If the authors had plotted 
the results as to maximum siress and elongation, they 
would have obtained some useful information. The 
reason they had failed to maintain the phase referred 
to was probably due to the fact that they had not 
fully realised the great experimental accuracy re- 
quired to solve the problem. In an experiment he 
had carried out twenty years ago with a commercially 
pure iron, in which he had gone beyond the authors’ 
critica! point, the results were not affected in any way. 

Dr. Rosenhain expressed the belief that the only 
way to determine the cause of red shortness was to 
investigate the tensile and other properties at high 
temperatures. 

Dr. C. H. Desch said that some of the material with 
which the authors had experimented had been placed 
at his disposal, and he had repeated some of the ex- 








periments, and he was able to state that the brittle 
characteristic was apparent, and was an extremely 
curious effect. He could confirm the statement of 
the authors as to the microstructure. At 900 deg. 
Cent. the structure shown was that of a homogeneous 
material, having all the appearance of pure iron. His 
own impression was that nitrogen was concerned in 
the effects produced. He gathered the authors did 
not suggest that the results they had obtained repre- 
sented the properties of pure iron, but were due to 
some impurity which had not yet been traced. 

Dr. W. H. Hatfield, who is working on the subject 
at the present time, said that while being able to con- 
firm the existence of eutectic structure in Swedish 
iron, he was unable to accept the suggestion that the 
presence of nitrogen was the cause. 

Mr. E. H. Saniter said that the bottom end of the 
red short range had been fixed, which was important 
from the practical point of view. Dr. Desch had 
raised their old friend nitrogen out of its grave again, 
but he did not think it would be accepted that nitro- 
gen was the cause of the peculiar structure which had 
been the subject of comment. He was inclined to 
believe that ferrous oxide had a great deal to do with 
it, and the fact that ferrous oxide was present 
with the red shortness did suggest a connection. 
The iron used in the experiment. although not pure 
in the scientific sense, might be regarded as pure iron 
from the point of view of commercial purposes. 

Mr. J. Phillips Bedson thought the meeting would 
be interested to know that he had worked some of 
this material which, while somewhat remarkable for 
its mechanical and electrical properties, could not be 
machined. The strength of the material was about 
the same as Swedish iron, but in ductility it was more 
like copper than anything else, and had a conduc- 
tivity better than Swedish iron. On account of red 
shortness it would have to be rolled at low tem- 
perature. 

The remaining papers on the agenda—those by 
Messrs. E. D. Campbell and W. C. Dowd, “‘ The 
Influence of Heat Treatment on the Electrical and 
Thermal Resistivity and Thermo-Electric Potential 
of Some Steels,” and by Mr. J. H. Whiteley, ‘‘ The 
Eggertz Test for Combined Carbon in Steel ’’—were 
taken as read. 








OBITUARY. 


CHARLES LATHAM. 


THE death of Professor Charles Latham, 
M. Inst. M.E., Dixon Professor of Mining in the Uni- 
versity of Glasgow, has been announced. Professor 
Latham was the son of the late Mr. James Bevan 
Latham, of Wigan, and nephew of Dr. P. W. Latham, 
formerly Downing Professor of Medicine in the 
University of Cambridge. He was born at Birkdale, 
Lancashire, in 1868, and received his education at 
Rivington Grammar School and the Wigan School 
of Mines, In 1891 he was appointed assistant general 
manager of the Moss Hall Coal Company, and 
Director of Mining in University College, Nottingham, 
in 1893. 

In 1902 the late James 8. Dixon, LL.D., of Bothwell, 
gave £10,000 to found a Lectureship of Mining in 
Glasgow University, and Mr. Latham was appointed 
the first Dixon Lecturer. The results were so satis- 
factory that in 1907 Dr. Dixon increased the founda- 
tion by £6500, and the University, in virtue of an 
ordinance approved by his Majesty in Council in 
August, 1907, converted the Lectureship into the 
James 8S. Dixon Chair of Mining, and Mr. Latham was 
elected first Professor. The regulations for the 
Degree of Bachelor of Science were amended so as 
to provide a curriculum suitable for mining students, 
and under the Coal Mines Act, 1903, this curriculum 
and degree are recognised by the Home-office as 
equivalent to two out of the five years of training 
necessary to qualify as a mine manager. 

Professor Latham was an able teacher, and many 
of his students and assistants occupy important 
positions in industrial enterprises and in technical 
colleges. Much of his time was devoted to research, 
and he served on many departmental and other 
committees for the promotion of mining science and 
practice. His published books and memoirs include 
works on colliery winding machinery, coal-cutting 
machinery, the detection of inflammable gases, &c. 

Some years ago Professor Latham raised a con- 
siderable fund, by contributions from coal masters 
and mineowners in the West of Seotland, for the 
equipment of the mining laboratory and museum of 
the University, with apparatus, specimens, <&e., 
required for the scientific investigation and ilius- 
tration of his lectures. His death will be a deep 
source of regret to colleagues and students alike, 
who appreciated his devotion to the science and art 
he professed, and the zeal and efficiency with which 
he conducted his department in the University. 








TRENGGANU’S SUPPLIES OF TIN AND 
WOLFRAM. 

THE following communication has been received from 
the Malay States Information Agency :—-Though it is the 
most backward of the native states in the Malay Peninsula, 
the State of Trengganu has shared in the general prosperity 
of British Malaya during the past year. One of the most 





hopeful features of its history since it came under British 
suzerainty is the attempt to develop its mineral wealth. 

Mr..J. L. Humphreys, the British agent at Kuala ‘Treng 
ganu, in his annual report, states that in spite of the land 
office being, as yet, inadequately equipped for dealing with 
mining matters, there was considerable prospecting 
activity during the year. It is hoped that a suitable 
mining enactment will be passed shortly, and the depart- 
ment placed in a better position for dealing with applica- 
tions. Very large areas of the State, which is on the eastern 
side of the Peninsula, remain unprospected, and others are 
locked up in undeveloped concessions. There is every 
reason to anticipate a good mining future for the State, 
when an improvement in the administration provides 
greater security and improved means of communication. 

It is curious to note that Lieutenant T. J. Newbold, 
writing as far back as 1839, gives the tin output at that 
period as 1000 pikuls (about 60 tons) from Kemaman, and 
7000 pikuls (about 417 tons) from the rest of the State ; 
in 1916 the total was the same, but the proportions of 
output were almost exactly reversed. The figures for the 
last five years of tin and wolfram ores are (in pikuls) :— 


Tin. Wolfram. 


0 AE a ee 6776 .. 1208 
eee | em 
Berd Px ven ese rte tte 6374 .. 2405 
1 LR ee ee 6680 .. 2409 
ee eee elie 7979. 4554 


Of the tin mines, the lode mine of the Bundi Tin Mining 
Syndicate, Limited, in the Kemaman River, is the most 
important. The output for the year was 3015 pikuls. 
Mr. Humphreys visited the mine last year, and was struck 
by the neat and clean condition of the village occupied by 
the Malay labourers. The Sungei Ayam Mine, lode and 
alluvial, under the same management, produced 1110 
pikuls. Both concession areas are very extensive, and 
the mines are capable of great development. 

The Dungun Wolfram Mine, worked by a Chinese lessee 
from Dungun, made an output of 4314 pikuls (about 257 
tons), as compared with 2621 pikuls in 1915. All the ore 
was disposed of under contract to the Straits Settlements 
Government. Another wolfram find, also in the Dungun 
River, was being examined at the time Mr. Humphreys was 
writing his report. 

This backward State, writes Mr. Humphreys, has the 
advantage of natural wealth, an industrious population, 
and freedom from debt. Although it is not possible to 
record much progress during the past year, the discussion 
of problems that has taken place in Council should bear 
fruit in the future. No great advance can be expected 
until the Police and Land Departments have been re- 
organised by trained European officers. 








NINE MONTHS’ RAILWAY ACCIDENTS. 


THE accident on the 15th on a military railway in North 
Yorkshire, whereby four soldiers were killed, draws 
attention to the fact that during the nine months ended 
September 30th, there was only one train accident on the 
railways of the United Kingdom in which a passenger lost 
his life. In the accident near Ratho, on January 3rd, 
twelve passengers were killed, but that was the only fatal 
train accident, so far as passengers are concerned, on a 
railway open for public traffic. Where the soldiers were 
killed on the 15th ultimo the railway is on private property 
and is not open for the public conveyance of passengers. 
The record as to safety in travel during the last nine 
months is very. gratifying, when one remembers that 
men forming one-quarter of the original staff of the railways 
are serving with the Colours, and that many of those who 
remain are working under strange conditions, at high 
pressure, and with longer hours. The record shows even 
better when compared with the corresponding periods 
of preceding years. As against the one fatal train accident 
in the first nine months of this year there were two in 1916, 
seven in 1915, two in 1914, five in 1913, and four in 1912. 
Tt will be noted that we have only mentioned the number 
of accidents and not the extent of the casualties. We have 
done so because it is beginning to be recognised, as we 
have for long advocated, that it is the number of the 
accidents and not the number of persons killed and injured 
that is the test ; a collision in which no one is injured is 
as much an irregularity as one which may be called a 
disaster. If, however, as is quite likely, the extent of the 
accidents may be of interest, it may be said that during 
the first nine months of the present year twelve passengers 
were killed in one fatal train accident, two were killed 
in the two accidents in 1916, 251 in the seven accidents in 
1915—the year of the Quintinshill disaster; six were 
killed in the two accidents in 1914 ; thirty in the five acci- 
dents in 1913 ; and nineteen in the four in 1912. As the 
accident on the military railway was not on a line open for 
public traffic the Board of Trade has not the power to 
hold an inguiry, and so the actual cause—at present, it 
would appear to be that the brakes were released before 
the engine was attached to the carriages in which some men 
had entered—is not publicly known. 
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AMERICAN ENGINEERS AND THE WAR. 


ENGLISHMEN are, generally, very reserved over their 
achievements ; Americans, on the other hand, are less 
reticent. These attributes, combined with a very strict 
censorship in this country and, apparently, a more easy 
control in the United States, have led to little being known 
as to what this country has done in connection with the 
war, whilst the American technical papers have furnished 
the world with considerable information. From some of 
these papers, especially those devoted to railway matters, 
we have been able to gather some refreshing facts as to 
the enthusiasm that is being shown by. our Ally across 
the Atlantic, and some of these we venture to repeat. 

On July 29th President Wilson appointed a War 
Industries Board of seven members, which is to have 
supervision of the military needs of the United States, 
including purchases of all munitions, foods, and other war 
supplies. The President will control the Board directly 
through the Council of National Defence. The chairman 
is Mr. Frank A. Scott, of Cleveland, hitherto the chairman 
of the General Munitions Board. One member represents 
the army, another the navy, whilst a third is widely known 
as a labour organiser. Among those on the Board is 
Mr. Robert S. Lovett, the chairman of the Executive 
Committee of the Union Pacific Railway. 

Among the specific functions delegated to the Board 
are the following :—(1) Determination of the most effective 
means of meeting the nation’s needs, which, of course, 
will include means of increasing the production of war 
materials. (2) Creation of new industries or the extension 
of those at present in existence. (3) Determination of the 
sequence and relative urgency of the needs of the different 
Government services for the double purpose of preventing 
departments bidding against each other, and of avoiding 
a situation in which the department most in need of a 
given material will lose it to another department. (4) 
Consideration of the problem of reasonable prices for the 
supplies purchased. (5) Consideration of the industrial 
and labour aspects of the problems involved. 

Mr. Lovett has been given charge of item (3)—priority. 
He has been appointed by Mr. Wilson the administrative 
officer under the Priority of Shipments Act, and his duty 
will be to determine the relative importance of various 
kinds of commodities to the work of winning the war, 
to the end that the articles and materials most essential 
shall be given precedence in both production and distri- 
bution over other less important to the national interest. 

It is indicative of the absence of reticence to be found 
in America—due, we are free to admit, to the fact that 
there is little fear, as in this country, of visits from hostile 
aircraft—that particulars have been published as to where 
the national army cantonments are situated. There are 
sixteen such camps, which are divided into three groups : 
one group was to be completed by August Ist, a second 
group by August 15th, and the third by September Ist. 
Our New York contemporary, Engineering News Record, 
for August 2nd gave some very interesting particulars 
of one such camp at Devens, near Ayer, in Massachusetts, 
which has to accommodate the 76th Division. From an 
earlier ifsue of the same publication, we learn that for 
the lay-out and construction of these camps an effectively 
localised responsibility is a feature of the system developed 
by the Quartermaster-General’s office in Washington. 
The organisation is under the direction of a constructing 
Quartermaster, who is aided by a military guard officer 
and an engineer force working under a consulting engineer, 
an expert on water and sewage problems, and, in some 
instances, an expert on town planning. To this organi- 
sation is entrusted the task af building each camp city 
under typical building plans drawn at Washington. 
Modifications to suit local topography are left to the local 
organisation. Sewage and water supply plans are deve- 
loped locally, the typical design made at Washington 
being only used as a guide. Railway connections are 
given from the nearest main line, but at the railway 
company’s cost. After the completion of the cantonment 
the connections are not to form part of the transportation 
scheme but are to be removed. 

The effective co-operation of the entire construction 
force is attributed to the application of the principle 
which Mr. A. J. Balfour is said to have urgently advocated 
on his mission to the United States—that of utilising 
existing organisations. In pursuit of this policy the 
engineering work has been placed in charge of a Boston 
consulting engineer, and a firm of accountants in the samé 
city has been appointed to undertake the auditing and keep- 
ing of records. Following out still further the idea of employ- 





ing existing organisations the contractor has associated 
with him in the commissariat a firm which operates a large | 
number of restaurants in New England, New York, and 
Pennsylvania. The facilities of this firm for purchasing | 
large quantities of food and organising and conducting ! 
a commissariat capable of feeding 4000 to 5000 men, are | 
a great advantage, making possible the maintenance of an | 
unusually excellent construction camp. 

The adjoining yard of the Boston and Maine Railroad 
was already overtaxed and so seven tracks were built, 
each about 2000ft. in length, and, in addition, the con- 
tractor put in some roads which made the railage available 
into a length of about four miles. There are fourteen 
saw-mills turning out 550,000ft. of timber a day. As fast 
as it is cut it is loaded into motor trucks and wagons. 
In addition to thirty-three army trucks there are seventeen 
large trucks, ten of which are 4-ton trucks with 6-ton 
trailers. The levelling has been done with three revolving 
steam shovels. Hand labour, on installing the water 
and sewage systems, is also being saved by three trenching 
machines. The total area covered by the reservation is 
10,000 acres. Fifteen motor cars are in constant use by 
the contractor’s manager and general superintendents, 
and fourteen saddle horses for several of the foremen. 

As showing the enterprise put into the work and the 
co-operation between the various departments, including 
the railways, it may be said that for one of the adminis- 
tration buildings at the Louisville camp the timber was 
cut out of a Mississippi pine forest. The trees were felled 
on @ Saturday, kiln dried on the Sunday, loaded on the 
railway on Monday, and delivered at the Louisville site 
on the Wednesday. An army of energetic carpenters 





speedily converted them into an administration building, 
completing the transformation from forest trees into a 
Government structure just one week from the day that 
they were felled. 








THE PETROL TRACTOR ON THE FARM.* 

THE power tractor bears a certain relation to the farm 
and its machinery, and though the tractor itself is not 
anywhere near perfection mechanically, it may be so 
designed that its relation to the other machines makes 
it a means of greater farm efficiency. In use with these 
machines it has enabled the farmer to reduce his labour- 
cost and machine-cost per acre, and to reduce his produc- 
tion-cost per bushel, thus being the means of greator 
profits. This has been in spite of its mechanical imper- 











The same is true of the grain-drill, mower, grain binder, 
corn binder and header. If these are a load for the 
tractor, it may be practical to handle them in this way. 
The question is whether this is desirable ‘lwo horses 
will easily draw the average mower, so why attach it to 
a tractor, which could haul three or four mowers? Ui a 
number of mowers or binders are attached, a man will be 
required on each machine, so that this may defeat its 
usefulness and its economy. ‘Two or three mowers or 
binders would make a fair load for a tractor, but the ques- 
tion is whether the extra expense of these machines would 
result in higher machinery cost per acre or per unit of pro- 
duction. The small tractor is limited in power, and the 
size of farm where it finds most favour may not be suited 
to an equipment of two or three mowers, harvesters, or 
binders. 

Drawing a manure spreader, a tedder, or rake, or a 
load of hay is ordinarily work for two horses. The tractor 
ean do the work, but tho 
economy of doing it in this 
way is questionable. A 
spreader is empty half the 
time, and there is not a load 
even for a two-horse team. 
To draw two or three 
spreaders might not be eco- 
nomical, owing to time lost 
in loading, hitching, and 
handling. To design such 
machines of size suitable for 
a tractor would lose their 
relative value to the horses 
on a farm; it would increase 
the machinery cost per farm, 
and would necessitate other 
farm changes to accommo- 
date these large machines. 
Would this be economic 
farming, and would it lower 
the cost of production ’ 
There is no doubt that farm 
machines can, and will, be 
designed and built to have 
close relation to the tractor. 
They will be of sizes to suit 
the economical operation of 
the tractor, and will be of a 
¢elass in design and construe - 
tion better than the present 
machines. 

The tractor will not dis- 
place all the horses on the 
farm, though it must displace 
some, in order to prove its 
economic value. The horse 
has a place which it has 








Fig.1—AULTMAN AGRICULTURAL TRACTOR 


fections, and even at the expense of much time, worry, 
and money. It will be seen, therefore, that it is the rela 
tion of the tractor to its environment that makes for its 
success or failure as a farm machine. This relation can 
be divided into three parts : relation to draught machines, 
relation to belt-power machines, and relation tu the eco 
nomics of the farm. 

Draught Machines.—Ploughing is the peak load of farm 
ing. It is the heaviest work of all, calculated on «a basis 
of horse-power, though it is not the longest in hours of 
work. On the average farm, ploughing represents less 
than twenty days’ work per vear. The tractor appeals 
to the farmer as a ploughing machine, and is often pur- 
chased for this one purpose. It has led to the intro- 
duction of a new type of plough. Very rarely have the 


earned by its flexible power 
delivering ability, in which 
the tractor can never hope 
to supersede it. But if it 
displaces horses, the value of which represents twice the 
cost of the machine, it will have served a large share 
of its purpose. 

Belt-power Machines.—It is as important for the tractor 
to furnish belt power as to furnish draw-bar power, and 
if the tractor could not find a close relationship to most 
of the belt-driven machines on the farm its failure would 
be inevitable. The grain separator, huller, beaner, 
shredder, sheller, silo filler, feed grinder, circular saw, &c., 
are——like the plough—first cousins of the tractor. In 
large units they have always been the first consideration, 
and most closely allied to the large tractors. In fact, they 
are, doubtless, the machines that brought about a demand 
for tractors in the first place. Every farm has one or 
more of these machines, and a community may have 

















Fig. 2—RUMELY THREE-WHEELED TRACTOR 


horse-drawn gang ploughs found use with tractors. The 
tractor gang ploughs are of heavier construction, and 
are highly successful. They do not, however, displace the 
walking plough, which has no relation to the tractor. The 
various kinds of harrows, the clod crushers, &c., are of most 
advantage when used directly behind the plough, as this 
enables the farmer to get his soil in condition in the shortest, 
easiest, and most economical way. Most of these machines, 
except the larger sizes, are drawn usually by two, three, 
or four horses. To hitch one alone to a tractor, which 
equals the hauling power of eight to twelve horses, means 
too much waste of power. Several of the machines can 
be attached, or—like the tractor gang ploughs—they can 
be made larger. Still, another plan is to attach the 
machine to the tractor plough, but if the plough repre- 
sents the maximum load, the other machines must be 
operated separately. 


u 4 From a paper read before the Society of Agricultural Engineers, 
S.A, 





| them for general use ; or one farmer may have the tractor, 
another the separator, and so on, the aggregate serving the 


entire community. 

The relation of the tractor to the machines is one of 
proper size to make a good load for the tractor without 
overloading it. And the machines must be of proper size 
to enable the farmer to keep them working at their maxi- 
mum capacity, consistent with good and efficient work. 
Consideration must be given to convenience in belting 
the machines and in getting the proper speeds without 
unnecessary pulley changes. A tractor purchased for 
belt work alone would hardly be considered an economic 
farm machine.. Probably few of the larger steam or gas 
tractors now used for belt work on farms in the central 
and eastern states are profitable investments for their 
owners, as they are idle for so large a proportion of the 
time—threshing being primarily their purpose. 

If belt work is the principal feature sought, the portable 
engine would solve the problem at less cost, and this would 
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tend to reduce the cost of the work. Much of the expense 
of the tractor lies in its transmission parts, and these are 
for draught work. But it is the variety of things that the 
tractor can do—and do economically—during the year 
that makes for its close relationship to the farm and its 
machinery. 

Tractors and Farm Economics.—Tho tractor’s economic 
relation to all maéhines and to the farm as a unit must 
also be considered. It may prove of value by reason of 
close relation to the draught machines and the belt- 
driven machines, and yet may be a total failure from an 
economic standpoint. It may have proved to be an 
expense rather than a means of reducing the expense. 

For instance, a farmer specialising in dairy work on an 
80-acre farm is working five horses, and making a success 
with this arrangement. He decides to do more work by 
power, and purchases a large tractor for £360, and a gang- 
plough for £70. They are of first-class construction, do 
good work, and are capable of doing much work per day at 
small expense. The tractor is capable also of driving and 
pulling good-sized belt-driven machines. But the equip- 
ment 1s financially a failure, as it does not bear a logical 
relation to the conditions and economic value of this par- 


NOTES UN THE PRESENT KNOWLEDGE AND 
PRACTICE IN REGARD TO THE BRIQUET- 
TING OF IRON ORES.* 


By GUY BARRETT (Ebbw Vale) and 'T, B. ROGERSON 
(Glasgow). 


A COMPLETE report on the present knowledge regarding 
the briquetting of iron ores in all its aspects would be a 
very voluminous document, and in the following notes it 
is proposed to deal only briefly with the leading processes 
known to be in commercial operation. 

According to White, Schwarz, Hansell, and other 
writers who have dealt with this subject, the product of 
any process should so far as possible fulfil the following 
conditions :— 

It must not break into dust when dropped on a hard 
surface from a height of at least 10ft. 

It must resist a temperature of about 900 deg. to 
1000 deg. Cent. without disintegrating. 

It must resist the effects of the weather for a reasonable 
time, 
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Fig. 3—WALLIS 3j-TON THREE-WHEELED TRACTOR 


ticular farm. It would bear closer relationship to a farm 
of 600 acres. 

Further, the land may be too hilly, stumpy, stony, or 
swampy to permit of the economic use of a tractor. | 

The tractor is bringing about a new era in farm machi- | 
nery. Its value is only just beginning to be realised. 
Farm machinery is going to be re-designed to meet the 
conditions of tractor farming. At the same time, it will 
be designed on the same plane of quality as the tractor. 
At present it is often on a lower plane. The average corn 
or grain binder, which costs £25, instead of having a life 
of forty or fifty days of actual work, will have a life six or 
eight times as great. And a hay-rake or tedder, costing 
£5 or £7, will have a life of 200 to 300 working days, 
instead of only twenty to forty days. At the same time 
the machines will do more work and do it more effi- 
ciently, thus giving better service to the farmer who pur- 
chases them. 

All this will enable the farmer to get more out of his 
machinery, and to reduce his machinery cost per acre 





It must resist the action of such steam as is found in the 
top of a blast-furnace. 

It must be porous to facilitate the penetration of the 
carbon monoxide of the furnace gas. 

The binder, if any is used, must contain no objectionable 
constituent, and the quantity must not seriously affect 
the iron content of the furnace charge, including both the 
ore and limestone. ben pres 

The cost of production must not exceed the difference 
between the cost of the raw material and the value of the 
improved product. 

In general, the processes in use to-day may be divided 
into the following classes™:- 

1. Those in which the is submitted in suitable 
moulds to pressure high enough to cause mechanical 
cohesion. 

2. Those in which the ore is pressed, with or without 
the addition of a binding agent, and subsequently heated 
by more or less direct firing to the temperature of incipient 
fusion or vitrifaction. 


ore 

















covered. Instead of a corn-binder costing 3s. 6d. per 
acre covered, it will,cost only 5d. to 6d. per acre. And 
the service and ultimate cost per acre are more important 
than first cost. And there will be a benefit to the public 
at large, for reducing the cost of raising any crop will neces- 
sarily reduce the selling price. 

Some different designs of American petrol and paraffin 
tractors are shown in the accompanying illustrations. 
Fig. 1 is an Aultman machine of 18 horse-power on the | 
draw-bar and 35 horse-power on the brake. Fig. 2 is a | 
lighter Rumely three-wheel machine, which can be oper- | 
ated independently, or to which the double-plough at the 
left can be attached between the front and rear wheels. | 
Fig. 3 is the Wallis 3}-ton three-wheel machine. Fig. 4 | 
is the Gray 3-ton tractor, in which the weight on the soil 
is reduced by using @ wide roller—54in. in diameter and 
54in. long—in place of a pair of rear wheels. 


Fig. 4—GRAY THREE-TON TRACTOR 


3. Those in which the ore is mixed with a binder, 
pressed in moulds, and hardened in air, steam, or gas. 

4. Those in which the ore is heated, without pressing, to 
the temperature of incipient fusion or vitrifaction. 


THE Ronay PROCcEss. 


Of the first class probably the best known and most 
widely used is the Ronay process. 

Fine ores and flue-dust, as well as such diverse materials 
as cast iron and steel borings, salt, coal, and sawdust, have 
all been satisfactorily briquetted simply by the application 
of mechanical pressure on this system, the mechanical 
installation for which consists of a low-pressure hydraulic 
pump, the necessary accumulators and suitable pressure 
intensifiers, pressure distribution and variation devices, 
and the hydraulic briquetting press. 

* Iron and Steel Institute.—(Abstracted.) 








For the treatment of ores containing moisture a drying 
drum is recommended to extract all the moisture from the 
ore. 

Great importance is attached to the complete” driving 
out of all the air contained in the ore, and this is effected 
by applying the pressure slowly and in two separate 
stages. There is no doubt that this is a most important 
point in all processes employing even such a relatively 
moderate pressure as 3 tons per square inch on the 
briquette, and it is certain that many failures to produce 
a satisfactory briquette have been due to the neglect of 
this precaution. Even when this has been achieved, 
however, it has been found that the very heavy pressures 
used—6 tons, and even up to nearly 14 tons per square 
inch on the briquette—will not ensure good briquettes 
with all classes of ore. 

In a report which has come under our notice it is 
estimated that the cost of briquetting on a press making 
from 70 to 120 tons per day of twenty hours, the rate 
depending on the density of the material, would be from 
8d. to ls. per ton for flue-dust or ore which required no 
drying, and Is. 3d. to 1s. 9d. per ton for ore requiring heat 
treatment. 

It is very doubtful if these costs could be realised on 
a commercial plant. The machinery is expensive, and the 
power consumption in actual practice forms a heavy item 
in the cost, and unless the material worked requires no 
preliminary or subsequent treatment, it seems unlikely 
that the process can compete with other processes 
available, particularly as the necessarily heavy press 
works relatively slowly and needs at least as inuch labour 
as other faster running machines. 


THe MAsHEK Process. 


In connection with the preparation of the Mayari ores 
ot Cuba the Mashek process was tried, the plant for which 
consists of a pair of rolls whose surfaces are provided with 
corrugations running parallel with their axes. They are 
held together by powerful springs which exert pressure 
as the ore is fed into the rolls. The product consists of 
small cylindrical sticks of compressed ore. They did not 
stand weathering, and the process was found to be 
expensive to work. 

So far as we are aware, no process of ore briquetting 
depending on pressure only has found very wide applica- 
tion. It is hardly likely that this method will prove 
satisfactory in dealing with ores containing combined 
water or showing appreciable loss on calcination, because 
the loss on calcination is represented by water or gases 
which are liberated by the application of heat alone ; and 
as briquettes made in this way are comparatively dense, the 
gases freed in the interior of the briquette when the 
temperature rises find no ready outlet and must tend to 
burst it into dust again. ‘This would probably occur quite 
high in the blast-furnace, in which case the benefit of 
briquetting would be lost. F 


PRESSING AND BuRNING PROCESSES. 


Of the processes in which the ore is pressed into moulds, 
with or without the addition of a binder, and subsequently 
burnt, the following are some which have come under our 
notice. 

Probably the simplest is that worked, at any rate until 
recently if not still, at a works in the North of England, 
where blue billy and lime were ground together in a pan 
until plastic. The mixture was then spread out on a 
heated floor, and immediately rolled into a sort of a cake 
by means of a roller resembling a garden roller. It was 
allowed to remain on the floor until quite dry and then 
charged into the furnaces. 

An improvement on this method is in operation at an 
ironworks in Scotland, where blue billy is mixed with 
clayey ore as a binder and then ground in a pan to a slurry. 
The mixture is dumped into nests of moulds laid on a 
steam-heated floor. The moulds are lifted off as soon as 
drying has proceeded far enough to permit this, and the 
bricks are left to dry until they are hard enough to be 
stacked and burnt in hand-fired kilns. The loss in this 
particular case is whatever moisture the fine ore contained 
before manipulation, and the total cost of manufacture is 
about 8s, 6d. per ton at the present time. The system is 
easily worked and requires no expensive machinery. The 
heat for the drying floor can be obtained from the exhaust 
of any suitable steam engine, and the product is reasonably 
satisfactory though certainly expensive. 

At another works fine ore is tempered in grinding pans 
with water and then fed into Yeadon type briquetting 
machines. 

The briquettes are transferred from the machines to flat 
trolleys, on which they are passed through drying tunnels 
about 130ft. long, 9ft. wide, and 6ft. high, which are heated 
by the waste gases from the kilns. The kilns are ordinary 
chamber kilns heated with blast-furnace gas. Tho 
briquettes are heated to the temperature of incipient 
fusion and are a reasonably good product, and the cost is 
said to be low. 

A process in operation in Staffordshire, in 1910, was 
then making very good briquettes from the accumulation 
of fine ore left after the repeated clamping of Staffordshire 
mine on the same ground for some considerable time. 
The process had no outstanding features to distinguish it 
from that last described, except that no separate 
preliminary drier was used. The fines were tempered 
first in an edge runner pan. They were then carried by 
a double worm mixer conveyor to a mixing pan, and 
afterwards pressed in a horizontal rotating table press of 
substantial construction. The briquettes were burnt in 
Staffordshire kilns, and a fuel consumption of 1.92 ewt. 
per ton of briquettes was claimed when using slack at 
4s. per ton, which equals about 43d. per ton of briquettes. 

A total cost of 3s. lld. per ton of briquettes was 
claimed, taking the cost of ore as 2s. at the foot of the 
hoist which delivered it to the pan. The total labour 
employed was five boys and fourteen men, but the wages 
were very low. 


TuE GR6NDAL PROCESS 


The Gréndal process, which has been very widely 
adopted, is probably able to treat almost any ore which 
can be pressed into a briquette hard enough to stand being 
transferred by hand from the press to the table of the kiln 
car. It gives a very satisfactory product, and appears to 
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have the widest range of suitability of any process falling 
within the class under consideration. 

Briefly, the process consists of pressing the suitably 
tempered material at a comparatively low pressure and 
_ passing the briquettes through a gas-fired tunnel 
<iln. 

The fuel consumption appears to be from 7} to 10 per 
cent. of the weight of the product. It is said to be only 
5 per cent. in certain cases. 

The cost of a plant capable of producing 1000 tons per 
twenty-four hours was estimated at £100,000 in 1909, and 
the cost per ton of briquettes, including interest and 
depreciation, was estimated at 3s. 2.77d., with coal at 
12s. per ton and labour at from 4s. to 7s. per day; but this 
cost does not appear to have been realised in recent 
installations in America. The cost varies greatly, 
according to the conditions and material treated. 

When treating pyrites residues the action of the hot 
acid gases on the cars and the walls of the kiln appears to 
have been very serious in some eases, and recently an 
improvement in the design of the kiln has been made at 
the Helsingborg Copper Works by Mr. Arthur Ramén, 
which is said to have very much improved matters in this 
respect and thereby reduced the cost of the briquettes. 

These improvements consist mainly of the provision of 
water-cooled walls through the combustion chamber, 
special provision for protecting the cars from any flame 
action, great control of the flame in the kiln, and the 
utilisation of the hot waste gases in the producers instead 
of live steam, and by these means the fuel consumption 
has been reduced from 10 per cent. to 7 to 8 per cent. 

A number of these Ramén kilns have been built in 
Germany, having a width of 2} metres and giving an 
output of 100 tons per day when working on pyrites 
residues, and a plant capable of making 50,000 tons per 
annum was estimated to cost £10,000 before the war. 

The Gréndal plant has been very generally adopted for 
magnetite concentrates and other fine ores. By this 
method magnetic ores are converted to hematite, and, in 
fact, if the process is properly conducted, whatever its 
original form, the iron in the burnt briquettes will be 
found to be almost completely in the form of iron peroxide, 
Fe,O,—a very decided benefit—moreover, the sulphur 
content is very much reduced. 


ScHUMACHER PROCESSES. 


Among the processes of the third class probably the 
best known and most used is that proposed by Schumacher 
for the utilisation of flue-dust, which consists of mixing 
the fresh flue-dust with about 10 per cent. of water and a 
solution of magnesium chloride in sufficient quantity to 
give about 4 per cent. of MgCl, in the finished briquette. 
The magnesium chloride acts merely as a catalytic agent. 
The mixture is usually subjected to a pressure of about 
3 tons per square inch, and the resulting bricks are air- 
hardened for from eighteen to forty-eight hours, depending 
on the material used. 

It is said that in Austria, Germany and Belgium, the 
total cost is from Is. 3d. to 2s. per ton, and over many 
months at Lackawanna with very inefficient handling and 
elevating arrangements a cost of 2s. 6d. per ton was 
maintained, a figure which is confirmed by our own 
experience. The cost of the magnesium chloride worked 
out at about 2}d. per ton of briquettes, in 1914, when 
using 50 per cent. magnesium chloride in the form of 
crystals. 

The magnesium chloride process for briquetting flue-dust 
is, or was, in operation at Dortmund, Seraing, and other 
places on the Continent before the war, and appears to 
have found some favour in America. Simple as it appears, 
the process requires careful watching when the ores used 
are variable, but it can and does produce useful briquettes 
cheaply. Undoubtedly the proportion of fine coke 
contained in the flue-dust has a very important effect on 
the result, and we found that when the proportion exceeded 
about 30 per cent. it became difficult to produce good 
briquettes at all. It should be said in this connection 
that our conditions were undoubtedly difficult, owing to 
the constant and considerable variations in the coke, ores 
and limestones used. 

Another process proposed by Schumacher is intended 
for the briquetting of magnetic concentrates. The 
concentrates are mixed with 8 per cent. of finely ground 
raw spathic ore, and 4 per cent. of finely ground hydrated 
lime. The mixture is pressed and steamed in an autoclave 
for about six or eight hours at a pressure of 150 Ib. per 
squareinch. The magnetites in this case are left unaltered, 
and the sulphur content in the raw materials is not 
reduced. Briquettes made in this way from magnetites 
have been used in Siemens furnaces, but not, as far as we 
are aware, in blast-furnaces. 


BRIQUETTING OTHER PROCESSES. 


The Scoria process consists of adding 5 to 10 per cent. 
of granulated slag and 4 per cent. of lime to the ore or 
flue-dust to be treated. In order to make the binder 
hydraulic the mixture is then subjected to a moderate 
steam pressure in a rotary drum. This also effects the 
complete and intimate mixing of its contents, which are 
afterwards pressed into briquettes and steamed in an 
autoclave for about ten hours under a pressure of about 
10 atmospheres. The cost is about ls. 4d. per ton, and 
the resulting bricks are said to give excel]lent results in 
the furnace. 

In the Weiss process limestone is added to the ore or 
flue-dust, together with about 5 per cent. of powdered 
hydrated lime. The mixture is pressed into briquettes 
undera pressure of about 2 tons per square inch, and the 
briquettes, suitably stacked on special bogies, are then 
run into the hardening chambers, where they are first 
subjected to the action of cold CO, at a pressure of 300 1b. 
per square inch, and afterwards for about four hours to 
the action of CO, mixed with the waste gases from the retort 
furnace in which the CO, is produced by heating limestone. 
The briquettes are said to be hard and porous, and to cost 
about 2s. per ton, but the process is not suitable for clayey 
ores. 

The Trainer, Pioneer, and the Pollacsek processes use as 
a binder sulphite liquor or sulphite pitch—also known as 
cell pitéh—which are produced by evaporating the waste 
liquors resulting from the preparation of pulp for paper 
making by the sulphite process. 











Sulphite pitch is soluble 


in water, and briquettes depending on this alone as a 
binder do not stand the weather. In the Pioneer process 
the ore with about 4 per cent. to 8 per cent. of sulphite 
pitch is pressed and burnt in kilns. In the Pollacsek 
process the ore, mixed with sulphite liquor as a binder, is 
heated and partly dried in a rotary drum and then pressed, 
the briquettes being then allowed to stand to harden. 
The control of the temperature during heating and drying 
is most important, and sound bricks depend entirely on 
maintaining the correct temperature. 

It has been stated that the cost of briquettes made by 
these processes is about 2s. 3d. per ton, but we have no 
confirmation of this claim. 

There have been many other binders proposed, such as 
peat, clay, salt, molasses, and filter-dust, but we have not 
been able to ascertain that any of these have found wide 
application. 

In general, so far as we are aware, excepting in the case 
of the Schumacher flue-dust process, true briquetting 
processes are not cheap to work, and good evidence in 
support of this view may be found in the undoubted 
popularity of the other methods of ore preparation, for 
which such low costs are not generally claimed. 

Our experience of other briquetting processes includes 
manufacture in a standard wire-cut plastic brick machine, 
followed by stove drying and burning in ordinary chamber 
kilns. The ore was Menera screened ore, a difficult 
material to treat, and the result was not by any means 
bad, and indicates that with cheap labour an expensive 
press may be quite unnecessary when the briquetting is 
carried out at the blast-furnace plant. 

In this connection it appears that now, when machinery 
is difficult to get and good lumpy ores scarce, the possibilities 
of briquetting the fines, particularly from calcined and 
possibly some other ores, by comparatively crude methods 
akin to slop moulding merit consideration. 

Any suitable building with a heated cast iron plate floor 
and the simplest type of brick kiln might suftice in many 
cases to convert ores, which in their natural state are too 
fine for easy smelting, into vastly superior briquettes at 
a not unreasonable price as things go to-day. 


NopvwtisInc. 


Of the processes coming within the fourth class probably 
the most widely used is that of nodulising in rotary kilns 
on the general lines of those used in cement manufacture. 
In recent plants the kilns run to about 125ft. in length 
and 10ft. in diameter. The thickness of the firebrick 
lining is usually about 9in. to 12in. in the hottest part of 
the kiln, and it is reduced according to the circumstances 
towards the cooler zones. Chrome bricks are said to have 
been used with good results in some cases, but the life of 
an ordinary firebrick lining is about four to six months. 
The kiln is set at an inclination of about fin. per foot and 
fired at the lower end, generally with pulverised coal, 
though oil, producer gas, and blast-furnace gas are all 
used. 

The kiln is rotated at a speed depending on the material 
treated, and the ore, which is fed to the kiln by means of 
a rotating table or other suitable device, in its passage 
through the kiln is first dried, then it is desulphurised, and 
finally, owing to the rolling motion imparted to it by the 
turning kiln, it agglomerates into nodules varying in size 
from a pin-head to about ljin. diameter when the plant is 
working properly. The nodules are discharged at the 
lower end of the kiln at a bright red heat to a cooler, and 
after cooling are ready for immediate use. 

The product of this process is generally magnetic, and 
the surface is glazed. This reduces its porosity and retards 
its reduction in the blast-furnace, but notwithstanding 
this, if the kiln is carefully worked, it can produce quite 
a good smelting material that can be used without any 
special difficulty up to 50 per cent. of the burden in 
furnaces making low silicon pig iron, and is used up to 
100 per cent. in certain cases, and so far as our experience 
goes it is far preferable to a soft and friable and 
consequently inferior briquette in a fast-driving furnace. 

The process is very effective for the reduction of sulphur 
in the ore, and it has been stated that nodules suitable for 
the blast-furnace can be produced with raw material 
containing up to 7 per cent. of sulphur. 

The cost per ton of nodules seems to vary considerably 
according to circumstances. The estimated cost per ton 
in a plant designed in 1909 to make 1000 tons per day 
was 3s. with coal at 12s. per ton; but according to several 
writers it is found in practice that the cost is generally 
from 4s. to 5s., the labour being about Is. 6d. per ton. 
The fuel consumption when using powdered coal is about 
8 per cent. to 12 per cent. of the weight of the product, or, 
say, ls. 6d. per ton with coal at 15s. The total cost of a 
two-kiln plant complete with the building and railroads 
was given a few years ago as, roughly, £30,000. 


SINTERING. 


We now come to the consideration of the so-called 
sintering processes. In practically all these a cellular 
mass results, which if it has not been overheated is a most 
excellent raw material for the blast-furnace. The first 
of these systems is probably that referred to in an English 
patent granted to Henry Aitken of Falkirk in 1868 
(Pat. No. 352, 1868), which had for its object the coking 
or carbonising of iron ores, particularly those having 
carbonaceous matter combined with them, in such a way 
as to recover the volatile matters they contain. In this 
process calcination was effected by means of downward 
draught through a perforated hearth. The addition of 
water and steam during the process of burning, referred 
to in a recent Americen patent, was also fully described 
by Aitken in 1868. 

Several systems are in operation to-day, the best known 
of which will now be described. 

(To be continued.) 








Marx -y for the purpose of assisting in the maintenance 
of the coal supply the Board of Trade has obtained an 
Order that where it appears necessary to increase the 
supply of wagons to any colliery, the Board may take 
possession of any private owner's wagons and use them 
for that purpose. In such cases the owner is to be paid for 
the use of the wagon an amount to be agreed. 





AMERICAN ENGINEERING NEWS. 


COAL SHIPPING PIER AT AN AMERICAN 
ATLANTIC PORT. 


THE new coaling pier of the Baltimore and Ohio Rail- 
road, at Baltimore, U.S.A., is the largest export coal pier 
in the world, and with its mechanical equipment it can 
ship 12,000,000 tons annually into steamers and other 
vessels. Many piers of this kind are equipped with car- 
dumping machines, in which the coal wagons—of 50 to 65 
tons capacity—are raised and tipped sideways. The coal 
then flows down a wide inclined apron ending in a chute 
or spout which leads to the ship’s hatchway. In the new 
pier an entirely different system is employed to reduce 
the dropping and breakage of the coal. At the shore end 
of the pier are car-dumping machines which feed con- 
veyors on a pair of inclined swinging booms which deliver 
the coal to storage bins. These bins—or the car-dumping 
machines—deliver the coal to six belt conveyors running 
along the deck of the pier. Steel towers travelling along 
the pier can take the coal from the conveyor and feed it 
through a bin and vertical pipe or spout into the ship's 
hold. The pier is 700ft. long, and 11L0ft. wide, with a con- 
crete deck 8ft. above the water. Its deck is carried by longi- 
tudinal and cross girders of concrete supported on concrete 
piles. The belt conveyors are 5ft. wide. All machinery 
is operated by electricity, and the belts can be driven at 
speeds of 250ft., 375ft., and 500ft. per minute. With the 
old pier a crew of 75 men could load 7000 tons of coal into 
a ship in 74 hours. With the new pier one conveyor and 
set of machinery, with 12 men, can load 7000 tons of coal 
in 3 to 34 hours. Adjacent to the pier are storage and 
shunting yards for the loaded and empty coal wagons, 
which are mainly of 50 tons capacity. 


POTASH AS A BY-PRODUCT OF PORTLAND 
CEMENT. 

The extraction of potash in the manufacture of Portland 
cement has been practised for some time at the riverside 
plant in California, where oil fuel is used. Later the 
Security plant in Maryland took up the matter, and a year 
of commercial operation has shown not only that the profits 
have paid the cost of the installation, but that the by- 
product potash can compete with German potash, even 
at the prices ruling before the war. This latter plant 
uses pulverised coal as fuel, and a difficulty was expe- 
rienced by a re-combination of a portion of the potash 
volatilised with the fine siliceous ash of the coal as it floats 
through the rear portion of the kilns. Where oil fuel is 
used, practically all of the potash is readily soluble. After 
considerable study and experiment the conditions affecting 
re-combination were determined, and means for reducing 
it have been applied. While it has not yet been prevented 
entirely, the efficiency of the process has been improved 
to a degree higher than that originally expected. The 
net results financially have been very satisfactory, and 
even greater returns are probable with further improve- 
ments in the process. There is no difficulty in collecting 
the potash at any cement plant. The real difficulty is to 
collect it in sufficiently concentrated form to be market- 
able. This can be accomplished, even when the raw 
mixture is low in potash, by the use of the principle of 
fractional precipitation, together with appropriate treat- 
ment of the concentrated potash dust in order to render 
the re-combined potash soluble. This re-combined potash 
can be brought into solution by prolonged boiling, by treat- 
ment with high-pressure steam for an hour, or by treat- 
ment with very dilute acid. The re-combined potash is 
ideal as a fertiliser, as its slow solubility liberates the potash 
as needed, and reduces the loss through leaching. 


SPRAY IRRIGATION FOR VEGETABLE 
GARDENS. 


Regularity and intensity of fruit and vegetable crops, 
by furnishing water independent of rainfall, is successfully 
accomplished in a number of cases in the United States. 
The Seabrook Farm, in New Jersey, has nearly 200 acres 
equipped with overhead piping, by which a fine spray can 
be applied as desired. From the pumping station an 8in. 
main extends about 1000ft., with 6in. sub-mains, 2000 to 
3000ft. long, and 4in. feeders. All these are underground, 
placed below the frost line, and so laid as to be drained dry 
for the winter. The distribution or spray system is of 
pipe, in. to lin. diameter, in runs of 300ft. to 600ft. in 
length. These pipes are carried by creosoted wooden posts, 
9ft. long, 2}in. by 4in. at the top, and 4in. by Sin. at the 
bottom, set about 2}ft. in the ground. The plots or 
gardens average 50ft. by 600ft. in size, and the runs of 
pipe are spaced 50ft. apart. Each run consists of about 
100ft. of 2in. pipe, 175ft. of 14in., 175ft. of 1jin., 160ft. of 
lin., and 90ft. of Zin. The maximum demand for pump- 
ing power is about 100 horse-power, and provision must 
be made for friction losses and for forcing the spray against 
wind pressure. There is one pumping unit with a 75 horse- 
power paraffin engine, and another with a 50 horse-power 
electric motor, while a third can be driven from a 20 horse- 
power traction engine. The amount of water required 
varies with the different crops, the character of 
the weather or season, and the condition of the ground. 
Certain crops can be forced by applying liberal quantities 
of manure and an abundance of water, but agricultural 
skill, as well as engineering skill, is required for the success- 
ful growing of crops by irrigation. 


GOODS STATIONS FOR ELECTRIC RAILWAYS. 


The city of Indianapolis is the centre of a number 
of electric inter-urban railways, from 25 to 110 
miles in length, and most of these lines operate parcels 
and goods service. At present the goods terminus is along- 
side of the large joint passenger station for the olectric 
lines, in the heart of the city; but this is very congested. 
The new station and yard covers a six-acre tract, and is 
connected with a steam railway line also. For the depar- 
ture side there are two goods sheds, 600ft. long and 30ft. 
wide, separated by a 50ft. drive-way. For the arrival side | 
there is a goods shed, 450ft. by 50ft. Between the arrival 
and departure sheds are four lines of rails, with platforms 
between them, and there are other tracks and platforms 
beyond the departure sheds. Near the arrival shed aré 
two pairs of tracks separated by drive-ways, so that goods 








Ocr. 5, 1917 





THE ENGINEER 


301 








——— 


can be handled direct between carts and railway wagons. 
The main line passes diagonally along one side of the site, 
and all the station tracks are connected by loops at the 
opposite side. This terminal will serve lines aggregating 
about 1100 miles. It will cost nearly £100,000. At 
Detroit the tramway company, which operates several 
long-distance inter-urban lines, has built a new goods 
terminal for the accommodation of the latter. It has a 
departure shed, 45ft. by 400ft., and an arrival shed, 60ft. by 
400ft., with five lines of rails between them. There is also 
a yard for handling goods directly between carts or motor 
tracks, and the railway wagons. In the departure shed is 
a luggage room, as heavy luggage is not handled on the fast 
passenger trains, or cars. Another room is provided with 
heating and refrigerating apparatus, so that perishable 
goods may be kept cool in summer or warm in winter. 


BRIDGE ERECTION BY LOCOMOTIVE CRANES. 


Designing a great bridge, with a special view to its 
erection by means of locomotive cranes, instead of the 
usual travellers or travelling gantries, is one of the striking 
features of the Chesapeake and Ohio Railroad cantilever 
bridge over the Ohio River at Sciotoville. The bridge is 
1120ft. long, with two anchor arms of 230ft., two canti- 
lever arms of 180ft., and a 300ft. suspended span. The 
maximum depth of truss is 110ft. The distance between 
piers is 660ft. The trusses are spaced 30ft. between centres 
in order to allow room for the cranes to swing in a complete 
revolution. Two cranes, with 110ft. steel box-lattice jibs, 
were operated from each end of the bridge. They travelled 
on a single temporary track at the centre of the deck, and 
the width was sufficient to admit of a parallel temporary 
track for carrying out material on the railway wagons or 
special lorries. As the’ cranes could make a complete 
revolution, they would set the truss members ahead, and 
then reverse so as to put in the top laterals and sway 
bracing behind. In the design, the weights of members 
were kept within the hoisting capacity of the cranes. 
Thus, the upper boom was made of sets of eyebars, with 
pin connections, although it could have been erected more 
rapidly if made as a built-up riveted member. Erection 
with a single jib makes it necessary that each member be 
capable of being supported as soon as placed, so that the 
crane can let go and be free to handle the next piece. With 
a gantry traveller one jib can hold a member in place, 
while another is picking up the next piece. For this reason 
the designer had to be careful to keep to a minimum the 
number of members connected by any one pin, and also 
to so arrange the pin joints that the members could be 
set in place and supported before the pin was driven. 

TESTS OF STEEL COLUMNS. 

Extensive tests of full-sized columns, such as are used 
in steel bridge and building construction, have been under 
way for some time at the United States Bureau of Stan- 
dards, and show that the strength of the column depends 
very largely on the compressive yield-point of the steel. 
And, further, spocifying the tensile strength and tensile 
yield-point will not fix or guarantee the compressive yield- 
point. Special care was taken in the specifications and 
the manufacture of the steel to ensure uniform material 
for all the columns. The tests, however, showed an aston- 
ishing lack of uniformity, and indicate that great differences 
of strength may exist in steel columns used in bridges and 
buildings. In numerous cases, pairs of columns of the 
same design, built from the same lot of steel and manu- 
factured in the same shop, showed as much as 30 per cent. 
difference in the strength. The columns tested were of 
8}in. to 27in., square inch in sectional area, and in lengths 
up to 30ft. One group included designs of box, H and other 
sections made ‘‘solid’’ or without latticing. Another 
group had either lattice bars or tie-plates. The tie-plate 
construction was shown to be much weaker than latticing. 
Well-built latticed columns or columns of solid cross- 
section—without latticing—can readily be made free of all 
local weakness so that they will fail by integral buckling. 
When a column fails in this way the limiting factor of 
strength is the compressive yield-point of the metal. The 
higher this yield-point, the greater will be the strength 
of the column. Even up to a length-ratio of 72, the 
influence of the yield-point of the metal is distinct ; that 
is to say, the conditions expressed by the Euler formula 
are not nearly approached. 








LETTERS TO THE EDITOR. 


(We ao not hold ourselves responsible for the opinions of our 
correspondents. ) 


AMERICAN INDUSTRIES. 


Sir,—-I have read with lively amusement an article by Mr. 
C. H. Haddrell in your issue dated August 17th, re American 
efficiency, entitled ‘‘ The Industrial Outlook.” As I have done 
business for about thirty years in various North European 
countries and the Uni States, both with Governments and 
large firms, I can easily refute many of the writer’s assertions. 
It is a curious thing that many strangers who come to the United 
States swallow without examination the wildest assertions of a 
certain section of the Press, which is absolutely untrammeled 
by either facts or logic. 

To illustrate what I mean, a recent issue of a well-known 
American journal with an enormous circulation, published an 
article on large stores of the universal provider type, wherein it 
made the following statements regarding London establishments. 
(1) That there are none in London over two stories high ; (2) 
that none of them contain cash railways; (3) that they have 
no delivery service to customers ; that a charge of $d. is made for 
use of elevators; (5) that their business ‘‘ systems ”’ are anti- 


quated. 

All these groundless assertions are firmly believed by their 
untravelled readers, and also by a certain type of Briton settled 
here for a longer périod. Concerning the much vaunted American 
efficiency, Collier’s Weekly, which has a circulation of over a 
million copies per issue, proved by a series of tables that the 
American farmer does not produce any more per acre than his 
forefather did over forty years ago, whereas the scientific farmer 
in. Europe is turning,out over double the amount of produce 
per acre than the American farmer does. In this immense 


industry evidently American efficiency does not count for much. 

The writer’s remarksYanentJ¥American boot-factories versus 
British ones will not stand examination for two minutes. 
As the British employee receives more than £1 7s. 6d. weekly, 





sl would mean that every British boot factory is working at a 
08s. 

If the American is producing so much cheaper, why has the 
export trade to poor Britain been conspicuous by its absence ? 
To assert that American cotton goods are no dearer than in 
Britain is a statement opposed to the facts. Neither in quality 
nor price do they equal British. 

Concerning boots being as cheap as in Britain, everyone 
knows that this is nonsense. Just the other day, the Phila- 
delphia Ledger wrote an article complaining about the lamentable 
want of durability of American boots, and it is only too true. 
At the present time good ready-made boots cost from 8 dols. 
to 9 dols. per pair. This, too, in spite of the country being a 
gigantic producer of leather. The writer’s assertion that big 
American concerns are “ successful’? is a curious one. Has 
he forgotten the report of the Federal Trade Commission which 
found that 200,000 corporations out of a total of 260,000 engaged 
in the manufacturing and mercantile business of the United 
States were eking out an existence: 100,000 of them did not 
earn a penny ? 

No honest man denies the progressive career of certain leading 
American electric firms. It is more than opportune here to ask 
the question why a twenty-five candle metallic film lamp costs 
in Rotterdam, Berlin, New York, or Bombay about Is. 44d. 
and in England double that sum ? This has nothing whatever 
to do with efficiency in manufacture. 

The pedagogic hint to Britain to wake up in shipbuilding, 
as ‘‘ other competitors are arising’”’ is simply Delphic in its 
oratory. Almost without exception, every improvement in 
this line, overhead cranes, joggling, flanging, pneumatic 
riveting, &c., originated in Britain. ‘The pioneer o 
standardised shipbuilding in America, the Standard Corpora- 
tion of New York, have just launched their first vessel. It is a 
steamer of 7300 tons deadweight, and the building took them 
some eight months, and the vessel costs 800,000 dols., or over 
£22 per ton deadweight. Is this the scientific and efficient 
competitor at whose arising we are requested to quake ? Con- 
cerning accuracy, a gentleman who has for over thirty years 
occupied a secretarial position in a big American structural 
steel work firm informed me that 75 per cent. of the accounts 
sent in to them were inaccurate. Labour-saving machinery 
is evolved mainly under the pressure of tremendous wage costs. 
At the present time heavy unskilled labour costs 12s. 6d. per day. 
Native born Americans will not do heavy or dirty physical 
work, and most of the heavy, hot, or dirty jobs are done by 
foreigners. British trades unions have undoubtedly limited 
output in some cases in a scandalous way. The fact that on the 
Clyde women are now turning out three times as much as former 
trade unionists proves this allegation to the hilt. The American 
workman welcomes labour-saving machinery, and seems to take 
a kind of pride in trying to make record outputs. In spite of 
all this, it costs twice as much to build a house here as in Europe, 
and rents are twice as high. 

Nine-tenths of American exports in normal times are natural 
products, such as petroleum derivatives, cotton, copper, tobacco, 
grain, and other foods, and when it comes to manufactures 
pure and simple requiring labour and machinery, Britain has 
always exported six times as much as America. We can, 
therefore, listen quite calmly to diatribes such as those published 
in your columns by the Anglo-Anzac-American gentleman. 
Old Britain has always held her own, and will continue to do so. 
We wish America all prosperity, and shall accept from her with 
hearty goodwill all the genuine improventents she can invent, 
but we want international comparisons by citizens who under- 
stand, acknowledge, and appreciate, free from bias, what we 
really are, and not what scare head Sunday editions print and 
promulgate. B. K. 

Philadelphia, Pa. 


FOUNDRY COSTS. 


Sin,—With reference to the very interesting article appearing 
in your issue of August 31st, entitled ‘* The Distribution of 
Establishment Charges,” by Mr. F. T. Clapham, M.Inst.Mech.E., 
who elaborates an argument which may be summed up by his 
statement, ‘* It cannot be too strongly laid down that establish- 
ment charges which are not based directly upon the labour costs 
are wrong in principle, wrong in action, and wrong in final 
results.” 

Most up-to-date cost accountants will agree to this as applied 
to general engineering, but with a department—such asa foundry 
—-where you can work on a unit weight basis, it has been the 
practice of experienced cost accountants to bring all costs— 
established and otherwise—down to a rate per ton, ewt. or 
1 lb., according to the unit selected. 

Your writer utterly fails to prove by his demonstration that 
this method is wrong. He says, ‘‘ Taking the yearly output 
of 1000 tons, and allowing for holidays, we get an average cast 
of 4 tons daily. The establishment charges are 30s. per ton ; 
this equals £6 per day. The day’s cast of small articles is only 
one ton; therefore with charges based on a tonnage basis, the 
net charges earned (sic) are 30s., which is ridiculous.’’ Yes, 
very; but possibly, if Mr. Clapham thinks it out for a moment, 
the most ridiculous part is where he takes a yearly average and 
applies it to a day. Laying aside the point that the example 
set out by him is “* wrong in principle, wrong in action, and wrong 
in final results *°—no sane foundryman would dream of working 
out a practical cost on a day’s output—but accepting the working 
in theory, it seems quite clear that, if the establishment charges 
equal £6 per day, and the output for the day is one ton, then, 
on a weight basis, the cost would be, not 30s. per ton, as he 
makes out, but £6. 

With the rest of the article I find myself in entire agreement, 
and take the opportunity of thanking Mr. Clapham for his 
thought-stimulating paper and look forward to seeing more on 
other sections of the subject. 

Practica Cost ACCOUNTANT. 


[Our correspondent will be interested in the article from Mr. 
Clapham which appears on page 286 of this issue.—Ep. Tur E.]} 








Tron-ALumtinium Attoys.—In Bulletin No. 95 of the Engi- 
neering Experiment Station of the University of Illinois Messrs. 
Yensen and Gatward describe the results of a research on the 
properties of iron-aluminium alloys. The alloys were made in 
magnesia crucibles heated in an Arsem vacuum furnace by 
melting pure iron and afterwards dropping in aluminium, the 
latter being suspended in the form of wire or rod from a very fine 
wire extended between insulating posts which passed through 
the cover of the furnace. At the required moment this was 
fused. In this way alloys containing up to 13 per cent. of 
aluminium were obtained, and are stated by the authors to be less 
contaminated with impurities than any previously made: 
alloys classedas uncontaminated contain from 0.01 to 0.02 per 
cent. of carbon: Other alloys containing more carbon are classed 
as contaminated, and are used to show the effects of carbon. 
Aluminium is a more powerful deoxidiser than silicon, and does 
not commence to combine with iron until all the oxides present 
have been reduced. It forms solid solutions with iron through; 
out the range studied. The alloys have been studied chiefly 
from the point of view of their magnetic properties. Aluminium, 
like silicon, has a beneficial effect when added in small quantities. 
The best alloy obtained, containing 0.4 per cent. of aluminium, 
has a maximum pe meability above 35,000 when annealed at 
1100 deg. Cent. The hysteresis loss for B. max = 10,000 and 
15,000 is'450 and 1000 ergs. per c.c. per cycle respectively. The 
specific electrical resistance increases, about 12 microms for each 
per cent. of aluminium added up to 3 per cent. Above this the 
rate of increase is said to fall off gradually. 


The, 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Sheet Iron Prices Fixed. 


THE new “ control” price of steel and iron sheets 
has at last been fixed, and the Midland market now knows 
where it is concerning this matter, which has been a subject 
of trade unrest for a full month or six weeks past. The 
Ministry has decreed that prices shall be restricted on the 
basis of a £17 maximum for black “doubles.” This is 
a net price at makers’ works, but even so, when compared 
with the rate which prevailed from the autumn of last 
year down to recently—viz., £19 10s., less 4 per cent., 
delivered—it shows an appreciable drop. Owners of sheet 
mills think they have been very harshly treated, and they 
are determiped not to submit without a further effort to 
get the Ministry to appreciate their point of view. 
Undoubtedly, there is a certain amount of sympathy with 
the sheet makers in other branches of the trade, for it is 
recognised they have suffered heavily by the war, and thai 
when a period was put to the increase in their cost of 
production the selling prices became stationary. At a 
meeting of manufacturers held at Birmingham, repre- 
sentatives were appointed to seek an interview with the 
authorities. Meanwhile, although there has been no 
formal promulgation of the Order, the restrictions have 
taken effect. The £i7 maximum applies to lots of two tons 
and upwards; smaller sales may be made at £19, the 
intention apparently being to discourage small bargaining. 
Very little business was done at to-day’s market. Mill- 
owners were more than indifferent to business on the new 
terms, some of them declining customers’ offers altogether, 
and others only entertaining those which came from 
customers whom they did not wish to disoblige. For 
galvanised corrugated sheets £28 net at makers’ works is 
the maximum fixed. 


Great Demand for Iron and Steel. 


A very active demand is recorded in every branch 
of iron and steel, and extreme difficulty is experienced in 
obtaining only small portions of the materials which have 
been bought. The inquiries cover enormous quantities of 
steel for munition work. Avoidance of new business by 
makers of rolled iron and steel is a very prominent feature 
of the market. Makers are being so harassed over delayed 
deliveries on present engagements that they are very 
desirous of relieving the congestion. Orders crowd upon 
them for work to which precedence has to be accorded, 
and where Government demands conflict with those of 
private customers the latter have to wait, even though it 
may mean the delay of important official contracts, 
fulfilment of which is being pressed for. The Ministry of 
Munitions is becoming more exacting regarding the 
disposal of output of all sorts. There is hardly anything 
now which can be put through without the A certificate. 
Large inquiries fur bar iron continue to pour in to the mills. 
In the present congestion of order books there is no 
possibility of entertaining more than a proportion of theni. 
Prices vary according to the material specified for. 
Prices are firmer at £16 and £17 for best, and common bar 
iron ranges from £14 10s. up to £16. for specified cut 
lengths. Black sheet makers report that the Ministry is 
now calling for material for a special class of work, and 
prices of these particular qualities have gone up to £20 
per ton net. Best thin sheets are £25 perton. Tin-plates 
are in extra inquiry ai 31s. per box net, and for black 
plates there are offers at 25s. to 27s. 6d. per box. For 
hoops at £18 10s. to £20 per ton, and fine strip at £16 per 
ton, inquiries are of a very urgent nature; and small 
rounds—bars—vary from £16 to £18 per ton. 


Iron and Steel Merchants’ Complaints. 


Iron and steel merchants and scrap merchants 
are increasingly restive under the further development of 
the Ministry of Munitions policy of acting as intermediary 
between the producer and the consumer. It is declared 
that this is being carried to such lengths as to threaten 
to undermine permanently the position which the merchant 
has occupied in our commercial economy. However this 
may be, the merchant is effectually crowded out of some 
of the main avenues of business by the precedence which 
is demanded, not only for direct Government orders, but 
for a great many orders officially placed on behalf of 
firms concerned with war contracts. Merchants in present 
conditions have hardly anything to sell, and conditions 
are so difficult that they do not dare to accept engagements 
in the faith of being able to cover them. A protest has 
been addressed to the Prime Minister and some of his 
departmental chiefs by the Birmingham Chamber of 
Commerce, which is disquieted as to the effect on the 
regular organisation of trade. 


Ironworkers’ Wages. 


This week the Midland Wages Board certificate 
relating to ironworkers’ wages for October and November 
has been issued. It is based upon the ironmasters’ 
average selling prices for July and August, which are 
certified as having been a net sum of £15 5s. 9.84d., which 
is only an advance of 3d. per ton on the average for May 
and June last. Wages will therefore continue without 
alteration at 18s. for puddlers and millmen in proportion. 
It is interesting that the selling prices. of the several 
descriptions embraced in the returns were as follows :— 
Bars, £14 17s. 9d.; angles and tees, £15 6s.” 10.76d.; 
plates and sheets, £18 2s.; and hoops, strips and 
miscellaneous, £16 4s. 


Pig Iron Trade. 


Pig iron consumers are beginning fo fix anxious 
eyes upon their supplies of raw material. Many of them 
are rendered uneasy by the additional appropriation of 
furnace capacity for the production of basic iron if the 
interests of the steel supply. While current buying bears 
thé mark of this inquietude, it is a notable fact on the safe 
side that the output of pig iron has hithert6 been well in 
excess of our own requirements. Smelters are pressed to 
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deliver faster than their resources admit of, the demand 
for both foundry and forge being, no doubt, quickened by 
the market position. Limitations are imposed on forward 
buying by many sellers. Foundry iron is even more 
urgently called for than forge. Nos. | and 2 Derbyshire 
are hardly obtainable, except as a favour. The stringency 
is not so severe as regards No. 3, the grade which enters 
into most general consumption. South Staffordshire and 
Northamptonshire houses report the same difficulty of 
keeping up with customers’ requirements. Since the 
pronounced call for foundry iron by the Government and 
the alteration of furnaces for basic iron, it is estimated 
there are 700 tons of pig iron per week taken off this market 
for sale. People who formerly sent metal from the North 
of England to this district are now buying here when they 
can get it, and consumers in South Wales are also asking 
for deliveries. On ’Change in Birmingham to-day— 
Thursday—pig iron makers announced they were 
prohibited from selling foundry iron suitable for naval 
castings unless they first offered it through the Ministry. 
There was a rush for forge pig iron to avoid forges standing. 
Prices for medium foundry iron were £5 5s. to £5 7s. 6d., 
and forge was £5, though in Derbyshire iron sales made 
95s. to 96s. For Northampton basic iron 97s. 6d. was 
quoted. Cold blast and strong foundry iron of South 
Staffordshire make stood at the last contract rates. Cold 
blast is wanted urgently for chilled rolls and other castings, 
while the makers of grain rolls cannot put orders in hand 
owing to the absence of raw material. Some smelters are 
not in a position to give deliveries on new contracts for 
months to come, owing to pressure of present obligations. 
Pipe makers have some large contracts for the Cape and 
elsewhere, but do not find it easy to get authority to carry 
them out. 


The Steel Trade, 


Difficulties with regard to steel supplies are as 
great as ever despite the steps taken to increase output. 
The enlargement of production is as yet imperceptible as 
far as the market position is concerned, owing, no doubt, 
to the additional calls of the Government and controlled 
firms. The situation is exceedingly difficult for buyers. 
Deliveries are shortened, even when authorisation is held 
from the Ministry, and anything outside this is not 
available. For defective billets offers on "Change to-day— 
Thursday—were fruitless, while there is an immense stock 
of 5in. billets in the district awaiting instructions of the 
Indian Government to forward for shipment. Consumers 
who asked for some of them were refused. Some merchants 
expressed the opinion that they would shortly be able to 
obtain American steel and at lower prices; in what 
quantities they have no definite information. Billets are 
required for a large range of war work, many being 
absorbed for rolling down into small bars, rounds, squares, 
and flats, which remain in very active request. In some 
cases billets are being utilised in place of finished iron. 
Their cost is about £13 5s. to £13 10s. Puddled bars are 
no more plentiful than of late. Business rules at from 
£10 10s. to £12 5s., but few producers have any to offer. 
In steel hoops, bookings were done to-day at £20, and fine 
steel strip was wanted at £20 to £22. There were no 
finished steel bars obtainable under £16, though Govern- 
ment contractors were promised supplies at less money. 


Iron and Steel Serap. 


Steel and iron scrap are snapped up immediately 
at sellers’ own prices. There are large inquiries from 
South Wales and Lancashire. Supplies of iron scrap 
especially show the cramped conditions which have 
characterised the Midland market for some time past. 
Wrought iron scrap is not coming forward in anything 
like the quantities required. The official maximum of 
£6 5s. is stated to be liberal for the lighter descriptions, 
but insufficient for good heavy scrap. 


New Coal Discovery. 


A valuable discovery of coal has now been 
made at the new colliery at Keresley, in North-east 
Warwickshire, where sinking has been going on for some 
time. All four seams, of the aggregate thickness of just 
over 23ft., have now been laid bare at a depth of 711 yards. 
The colliery will be the largest in Warwickshire, will find 
employment for 4000 men, and will play an important 
part in the development of the local coalfield. 








LANCASHIRE. 
(from our own Correspondents.) 
Mancuesrer, Thursday. 
Iron, Steel, and Metals. 


So far as the home trade in iron and steel is 
concerned, there is very little to attract attention. Increase 
in the output of basic pig iron goes on, but it does not 
seem to make any impression on the congestion of orders 
for steel and for hematite iron. It is, therefore, very 
natural to look for help from America, and to hope that 
the steel prices now fixed over there may enable importers 
to do something. Looking closely at these prices, it is 
not easy to see how they can be afforded, with one 
exception. The price of bars, for instance, works out at 
about £14 per ton, and it is impossible to calculate less 
than £5 for transport charges ; while more probably they 
would be £6 or £7, including insurance. So far, the 
highest price paid for mild steel bars here has been £19 
per ton ; but it is true that the ordinary private consumer 
cannot always obtain a supply at that price; and if the 
quantity he is using be only small he might be willing to 
pay a good deal more. When a piece of valuable work is 
being held up for lack of 5 cwt. or half a ton of steel bars, 
it does not much matter what is paid to secure them. 
Steel plates are fixed at about equal to £15 10s., and the 
cost delivered here would have to be reckoned at about 
£21 10s. per ton ; and it would only be under the conditions 
suggested above that business could be done. The 
exception referred to is wire rods. The advance in this 
form of common steel has been very much greater than in 
any other ; outside consumers have paid £28, and in some 
cases £29 per ton, although in ordinary times wire rod is 


the cheapest form of steel, excepting billets, and was 
always reckoned as worth about £1 less than bars. It 
cannot, therefore, be worth more than bar steel in America, 
and should certainly be obtainable now at about £21 or 
£22 per ton on ¢.i.f. terms. As our people have been 
forced to pay £28 and £29 in the recent past, wire rods 
seem to be the article to which importers should direct 
their attention. 


Foundry Iron. 


There is only a moderate demand here for the 
ordinary qualities of foundry iron, but notwithstanding 
the comparative smallness of the trade sellers and furnace 
agents appear quite satisfied ; and their satisfaction is 
the measure of the falling off in the supply. Now and 
then a lot of Cleveland iron is sold here, and, occasionally, 
some Northamptonshire; but the bulk of the trade is in 
Derbyshire No. 3, with a little from North Staffordshire. 
Lincolnshire foundry iron is quite off the market. So far, 
there is no indication of any coming revival in the activity 
of the Lancashire foundry trade; and if it remains 
throughout the winter, much as it is at present, there will, 
probably, be enough common iron to go round. A small 
quantity of Scotch iron is being sold, but sellers say that 
the iron available is so much reduced that even this small 
trade is almost more than they can meet. Of course, it is 
well known that the make of Scotch iron has been 
considerably reduced by the transfer of furnaces to other 
work, and one does not know whether this process will 
yet be carried further. 


Forge Iron. 


There is no great quantity of forge pig iron being 
otfered here, and it is quite easy to dispose of at the full 
maxunum, which brings the cost of Derbyshire forge to 
about 96s. Gd. per ton when delivered to the consumer. 


Semi-steel. 


There are no offers of billets or blooms on this 
market, and the official price of £10 7s. 6d. per ton is quite 
nominal. Now and then a lot of shell discard bars comes 
into the market, but this material does not often reach 
consumers here. 


Serap. 


The position in foundry scrap is strong, and there 
might be room for a further advance of prices were it not 
that the difference between common pig iron and foundry 
scrap is not already too great. It is rarely that one sees 
a gap of 12s. per ton between foundry pig and ordinary 
broken machinery castings ; but, apparently, the foundry- 
man must have something to mix with common pig, and 
cannot afford the price of Scotch iron. The normal 
pre-war difference between Scotch and common iron was 
5s. per ton ; it is now from 28s. to 30s. Dealers are still 
saying that foundry scrap is scarce, and for good ordinary 
qualities they ask 110s. per ton delivered. For the best 
quality of textile scrap the price is 115s., but this kind of 
scrap is always of fine iron, and frequently all Scotch. As 
to whether foundry scrap will be scarce this winter, one 
would not like to express any positive opinion ; but it is, 
no doubt, the case that the full average quantity will not 
be made, as the breaking up of machinery is not proceeding 
at an average rate. It may be, however, that the demand 
may be sufficiently reduced to counteract this. Heavy 
melting steel scrap is still neglected here, and although 
the quotation remains at 105s. per ton on trucks, one 
would scarcely say that this was the value in the district. 
On the other hand, the demand for heavy steel turnings 
at 70s. on trucks is very insistent, and as this is the full 
maximum, dealers find considerable ditficulty in getting 
any margin of profit. A further rise in the price of the 
turnings might drive the demand back to the ordinary 
scrap. The position as regards heavy wrought scrap, 
suitable for the manufacture of iron, is not much altered 
since I last wrote. Consumers are, of course, trying to 
find as many lots as possible which have not got into the 
hands of dealers, for they can then insist upon buying at 
£6 5s. on trucks. The dealers’ price is £7 ex yard, and in 
some cases the extra 2} per cent. or 3s. 6d. per ton is 
added. There have been some transactions at these 
higher prices, but the trade cannot be called active at 
present. 


Metals. 


In the copper market a further reduction of £5 
per ton has been made in the price of standard, and as 
a consequence, strong copper sheets have been put down 
to £151. It is not clear, however, that these reductions in 
price mean that copper is more plentiful or that the private 
consumer is to be allowed to get any. The fall will, 
nevertheless, be welcomed, because it re-acts on the prices 
for those old metals, alloys of copper which the consumer 
is allowed to buy. For instance, dealers put down their 
buying prices for old gun-metal £4 per ton, and it is to be 
presumed that they will also reduce their selling prices. 
Merchants here quoted tin at £244 per ton. There was no 
price for lead. 


Manchester Association of Engineers. 


I have received from the secretary of the above 
society, Mr. Frank Hazelton, an advance proof of the 
syllabus for the ensuing discussion session. It is very 
gratifying to see that in spite of the abnormal conditions 
now prevailing, the vitality of this organisation shows no 
sign of waning. On the contrary, the membership roll 
continues to grow, and under the presidency of Mr. Jos. 
Phillips Bedson, M. Inst. C.E., a highly interesting session 
would seem to be impending. The first meeting will take 
place on Saturday, October 13th, when the president will 
deliver his opening address. At the same meeting, he will 
present the “Constantine” gold medal to Mr. H. H. 
Asbridge, M.I. Mech. E., for the paper read during the last 
session, entitled “‘ Workshop Precision Grinding.” The 
syllabus includes nine papers for reading and discussion, 
and a@ conversazione on January 18th at the Whitworth 
Institute. On October 27th, Mr. Francis J. Bostock will 
read a paper on ‘“‘ Worm Gearing”; on November 10th, 
Mr. V. A. B. Hughes is to give a paper on “ British and 





Foreign Systems for the Protection of Inventions” ; on 


November 24th, Mr. Arthur F. Agar, of the Central Control 
Board (Liquor Traffic) Canteens Committee, will read a 
paper on “The Establishment and Management of 
Engineering Works’ Canteens”; the quarterly meeting 
on December 8th will be devoted to the discussion ot 
topical engineering subjects; on January 12th, Mr. 
W. E. W. Millington, Wh. Ex., has down for reading a 
paper on ‘‘ The Practical Use of the Microscope in 
Engineering”; ‘“* Rolling Mills and Electrical Drive,” is 
the subject of a paper to be read on January 26th by 
Mr. L. Rothera, B.Sc.; on February 9th, Mr. C, A. Edwards, 
D.Se., will read a paper on ** The Metallurgy of Steel ” ; 
the evening of February 23rd is set aside for a paper by 
Mr. C. W. Hunt on ‘‘ Engineering Salesmanship”’ ; anc 
Mr. E. F. Lange, M. Inst. C.E., has promised to read the 
second part of his paper on the ‘‘ Development of the 
Manufacture of Steel Castings” on March 9th. The 
concluding meeting of the session is to be devoted to a 
paper by Mr. D. M. Caird, on a subject which is of particular 
interest at present, namely, ‘* Machine Forging.’ As in 
former years the meetings will be held at the Grand Hotel, 
Manchester, and will commence at 6.30 p.m. 


The Engineers’ Club. 


Following the usual custom of this institution 
a series of addresses and debates is being arranged for the 
winter session by the secretary, Mr. W. H. Wilkinson. 
The first for the ensuing session will take place on Tuesday 
next, October 9th, when Mr. C. Hamilton-Wickes, the 
British ‘Trade Representative for Canada, will open a 
debate upon * The Distribution of Engineering Products 
Overseas.” 


Barrow-1n-Furness, Thursday. 
Hematites. 

There is marked activity to report in the hematite 
pig iron trade. At the whole of the works in North 
Lancashire and Cumberland, a big endeavour is being 
made to maintain a large output of iron, and in this success 
has been achieved, the make per furnace neyer being so 
good asat present. Additional furnaces could well be done 
with, and they may be got to work in the near future. 
The requirements of users of iron are very heavy. On 
local account steel makers are using up most of the make 
of the six furnaces blowing at Barrow. ‘This is also the 
case at Workington. From the other ironworks the make 
is sent away to where most wanted, a plan that has been 
found to work very well all round. Prices are steady, with 
parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton, and special brands are at 115s. per ton, f.o.t. 
There has been nothing done in warrant iron for a long 
time. The stores represent in the aggregate 430 tons, the 
whole of this being held in the Furness Railway storages. 


Iron Ore. 


There is a little more activity in the iron ore 
trade, and more men are employed. Raisers are faced 
with a very heavy demand for their ore, and they are 
doing their best to maintain a big output, and at the same 
time attention is being given to the developing of existing 
property. At present, local smelters could take the whole 
of the output. But, besides that, there is a steady demand 
on outside account. Not much ore leaves the district, 
except on special account. 


Steel. 


In the steel trade there is a very busy state of 
affairs. The demand for semi-products is exceedingly 
heavy, and the mills are maintaining a good output of 
billets, &c. The demand for finished steel is easy for the 
most part, but now and again rails are wanted for a special 
purpose. The steel foundries are fully employed on a 
variety of work. Steel prices are unchanged, with heavy 
rails at £10 17s. 6d. to £11; heavy tram rails, £14; light 
rails, £14 to £14 10s.; billets, £10 7s. 6d.; ship. plates, 
£11 10s.; and boiler plates, £12 10s. perton. —lron founders 
are fully employed, and shipbwilders and engineers are 
working night and day. 


Fuel. 


There is a very keen demand for coal, and the 
quotation remains at 25s, to 27s, 6d. per ton delivered, 
with supplies drawn from Durham and Northumberland. 
House coal is at 27s. 6d. to 37s, 6d. per ton delivered. 
Coke is in full request at 33s. to 35s. 6d. per ton delivered 
for Kast Coast qualities, and 31s, per ton for Lancashire 
cokes, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


Tue Cleveland iron trade retains a buoyant 
tone. This week business has been exceedingly brisk in 
connection with the October home trade allocations. 
Inquiries for substantial quantities, many of them well 
above the normal, have been received, and as allotments 
have been made without difficulty, it would appear that 
the supply of foundry iron is fully adequate. The foundries, 
it is evident, are entering upon a busier period, and will 
be able to absorb all the iron available. The transport 
position is showing improvement. Good deliveries of 
forge iron, which is now being extensively used by Scottish 
bar makers, are being got away under contracts recently 
madé. Consumers are now well bought as regards this 
quality, and little new business has been reported this 
week. The export trade is quiet just now, shippers 
awaiting the September allocations. The output of 
Cleveland pig iron has been temporarily reduced this week 
by the blowing out for relining of a furnace at the Tees 
Furnace Company’s. Works. This reduces the total 
number of furnaces in blast in the North-East of England 
to seventy-five, of which thirty-three are now on Cleveland 
iron, twenty-eight on hematite, and fourteen on special 
kinds of iron. Maximum home prices are unchanged 
at 92s. 6d. for No. 3 Cleveland pig, No. 4 foundry, and 
No. 4 forge, and 96s. 6d. for No. 1. ‘The export prices 
are: No. 1, 107s, 6d.; No. 3, 102s. 6d.; No. 4 fo \ 





101s. 6d.; and No. 4 forge, 100s. 6d, 
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Hematite Pig Iron. 


There are few new features in the East Coast 
hematite pig iron trade. Notwithstanding the stringency 
consumers’ requirements are being adequately met. It is 
reported that another furnace is nearly ready to be put into 
blast, and this should help to ease the situation. In the 
export trade, the August allocations for Italy have now 
been received and represent a fair average, though some 
of the individual applications have suffered some curtail- 


ment. The home price of East Coast mixed numbers 
stands at 122s. 6d., and the export price to the Allies 
at 141s. 


Iron-making Materials. 


In the foreign ore trade deliveries are showing 
some improvement and much greater despatch in dis- 
charging is being achieved under the arrangements of 
the Control Committee. Coke is steady and in fair 
supply, with good medium furnace kinds quoted at 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


The maximum pressure is maintained in all 
branches of the iron and steel trades on the North-East 
Coast, with little easing off in any direction unless it is 
in work not directly concerned with the prosecution of 
the war. This category is not by any means encouraged, 
and the signs of any falling off are rather welcomed than 
deplored, for firms are finding Government needs expand 
week by week if not day by day. Practically the entire 
output in the steel trade is devoted to purposes of war 
munitions, shipbuilding, and everything connected, 
directly or indirectly, with naval and military requirements. 
So urgent is the demand that a large percentage of the 
production actually goes hot from the rolling mills to the 
consumers’ establishments, where it is speedily worked up. 
Marine specifications are increasing at a rapid rate, 
though it was believed in the middle of the summer that 
they haa reached their zenith for this year. The output 
of the centres on the North-East Coast is growing apace, 
and overtime is being worked with consistent regularity. 
As in every other branch of industry, ceaseless activity 
continues to rule in the manufactured iron trade, with 
every endeavour being made to bring the supply as 
nearly level with demand as possible. The principal 
quotations for home trading are as follows :—Steel ship 
plates, £11 10s.; steel boiler plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel 
rails, £10 17s. 6d.; common iron bars, £13 15s.; best 
bars, £14 5s.; double best bars, £14 12s. 6d. The following 
are nominal quotations for export : Common iron bars, 
£15; best bars, £15 5s.; double best bars, £15 12s. 6d.; 
treble best bars, £16; packing iron, £13 10s.; packing 
iron, tapered, £15 15s.; iron ship angles, £15; iron 
ship rivets, £18 10s.; steel bars, basic, £16 10s. to 
£17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; steel 
ship ‘plates, gin. and upwards, £13 10s.; 5/,gin., £13 15s.; 
jin., £14; 3/,,in., £16; fin., £18; steel boiler plates, 20s. 
on the foregoing prices; steel joists, £11 2s. 6d.; steel 
sheets, singles, £20; steel sheets, doubles, £22; steel 
hoops, £17; heavy sections of steel rails, £12; all less 
2) per cent., except ship plates, angles and joists, packing 
iron and iron bars. 


Realised Prices of Manufactured Iron. 


The accountants to the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel 
Trade of the North of England have certified the average 
net selling price of iron plates, bars and angles for the two 
months ended August 3lst to have been £13 13s. 4.43d. 
per ton, as compared with £13 10s. 9.87d. for the previous 
two months. In accordance with the sliding scale arrange- 
ment there will be an advance of 3d. per ton on puddling 
and 2} per cent. on all other forge and mill wages. 


Shipbuilding. 


Though it is not permitted to give detailed 
information, it may be noted in a general way that the 
output of new tonnage on the North-East Coast is steadily, 
indeed rapidly, increasing in volume. A steady and 
consistent improvement in the supply of steel material 
is to be noted. One of the leading firms of shipyard tool- 
makers stated the other day that it had inquiries and 
orders which would keep it going for eighteen months or 
two years. At an early date there is likely to be another 
meeting between the Tyne shipbuilding and engineering 
employers and representatives of the trade unions con- 
cerned to consider further the scheme recently put forward 
by the Shipyard and Labour Department of the Admiralty, 
for the transfer of labour from one shipyard and works to 
another, in order to accelerate output. It is now a month 
since the plan was first ventilated, but little progress has 
been made with it. The suggestion was that there should 
be a committee of masters and men with a full-time secre- 
tary appointed by the Admiralty, and that the Admiralty 
Superintendent of the district should act as chairman. 
There is among the men’s representatives, and perhaps 
among the employers too, a feeling in favour of machinery 
on the lines of the now disbanded North-East Coast 
Armaments Committee, which rendered good service 
prior to the introduction of the Munitions Act. There is 
a disposition not to encourage further State intervention 
in the industry, the belief being that if the employers and 
workmen met by themselves, with a knowledge of the 
requirements of both sides, and of the men available, the 
results would be quite satisfactory. 


The Coal Trade. 


A very cheerful tone prevails in the Northern 
coal trade. Not only is the improvement in steam coals 
maintained, but the outlook for the winter season has been 
brightened by the booking of large orders for the Norwegian 
and Swedish State Railways. The former is for the usual 
18,000 tons for November—December delivery, and the 
latter is the old contract for 300,000 tons which was hung 
up for some time and has now come forward for settlement 
on the basis of schedule prices. As it is understood that 


shipments are already taking place under this contract, 
and will continue steadily up to January next, the steam 
coal pits in Northumberland and Durham will be so much 
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to the good in the matter of export trade. Besides 
Scandinavia there are two other directions in which coal 
exports are likely to expand. The British Government 
has been successful in effecting an arrangement with 
Holland and Spain, by which those countries are to receive 
regular quantities of coal. The general position of the 
steam collieries is good, and they are working regularly. 
The requirements of the Admiralty and other national 
services are constantly expanding, with the result that 
only insignificant quantities are left for free market 
operations. The question of the disposal of smalls is still 
urgent as the demand is only poor, and not nearly sufficient 
to clear the market of the accumulating surplus. A good 
deal of nervousness still prevails over the supply of house 
coal. The demand for special products, and for the 
prime brands of manufacturing gas and coking fuels, is 
fairly good, but the common classes are very slack all 
round. The principal quotations are as follows :— 
Northumberlands : Best Blyth steams, 30s.; second Blyth 
steams, 25s, 6d. to 27s. 6d.; Tyne primes, 29s. 6d.; North 
Northumberland prime steams, 28s.; unscreened, for 
bunkers, 24s. to 25s.; household coal, 20s. to 21s. for home 
trade ; 28s. 6d. to 30s. for export; best Blyth smalls, 
18s. 6d. to 20s.; North Northumberland smalls, 20s.; 
smithies, 25s. to 30s.; peas and nuts, 30s.; Durhams : 
Steam (locomotive), 28s. 6d. to 30s.; special Wear gas, 
28s. 6d. to 30s.; best gas, 25s.; second gas, 22s. 6d.; ordinary 
bunkers, 24s.; superior, 30s.; smithies, 26s. 6d. to 30s.; 
peas and nuts, 24s. 6d. to 30s.; coking coals, 24s. to 25s.; 
coking smalls, 17s. to 18s.; foundry coke, 42s. 6d.; blast- 
furnece coke, 28s.; gas coke, 30s. to 31s. 








SHEFFIELD. 
(From our own Correspondent.) 


Distinguished Visitors. 


SINCE my previous letter there have been several 
distinguished visitors to Shefficld. For instance, on 
Saturday there was formally handed over to the repre- 
sentatives of Newfoundland, for service on the Western 
front, an aeroplane of the latest type, made entirely in 
Sheffield, and bearing the name of the city. The Governor 
of the Colony was represented by his wife, Lady Morris, 
and others who attended the ceremony included Lord 
Hugh Cecil, Sir Thomas Mackenzie, High Commissioner 
for New Zealand, and General Sir David Henderson. The 
British and French air services were represented, the 
latter by Captain Pieron, who had flown from Paris to 
London with dispatches and then straight on to Sheffield. 
All the visitors were conducted over the armament works 
of Vickers Limited, and were much interested in what 
they saw, and Lord Desborough wrote expressing an 
earnest wish that interest in the event would promote 
the development of the commercial possibilities of flying 
after the war, so that commerce might eventually benefit 
by the ingenuity now being spent on war. This week 
the principal steel! works here have been visited by Captain 
Marguis Giulio Laurenti and his mechanic, who recently 
flew from Turin to London, others present on the occasion 
being His Excellency Baron Major de Plamches, High 
Commissioner in London for the Italian Government, and 
Colonel Mola, head of the Italian Military Mission. I should 
like also to mention another group of visitors, viz., 
representatives of Harland and Wolffs, Belfast, the 
Coventry Ordnance Works, and the Clydebank Yards of 
John Brown and Co. These concerns are all allied with 
John Brown and Co. and Thomas Firth and Sons, of 
Sheffield, whose guests the representatives were. It had 
been thought that the men who use good Shettield steel in 
the making of ships, guns and munitions, should be 
afforded an opportunity of seeing how that steel is made— 
and, of course, they were permitted to see a great many 
other things, some being specially arranged for the visit. 
Altogether it has been a week well marked by interesting 
records for industrial Sheffield. 


Two Doubtful Points. 


Manufacturers here may be pardoned if they 
look askance at two recent Government introductions— 
one, the abolition of the leaving certificate, and the other 
the proposal to supervise and, to some extent, presumably, 
regulate after-war trade developments. As to the first, 
the Government’s appeal to the men not to avail themselves 
of the opportunities now offered them to change their 
employment at will is, in a sense, futile, because the men 
who are truly working in a spirit of patriotism would 
stick to their jobs in any case, whilst there is known to be 
a certain percentage of workers to whom _ patriotism 
appears to convey little meaning, and who would throw up 
any work at any time to please themselves. It is these 
who may cause trouble, and steel managements feel they 
have had so much trouble in one way and another that 
they might well have been spared this new one. The 
labour position has improved very much of late, for 
although staffs are still generally much below requirements, 
things have been working smoothly, and unskilled men 
have become quite used to their duties and almost skilled 
in them. Now, it is to be feared, more or less dislocation 
may be experienced. The trials of works managements 
seem never at anend. The second question, that of after- 
war trade development, is more serious. I should like to 
say how greatly appreciated was THE ENGINEER’s leader 
of September 21st, written in defence of munition firms. 
The restrictions, prohibitions and regulations with which 
their path has been beset since the war commenced has 
been such as none could understand who had not actually 
experienced them. One sometimes hears red-tape spoken 
of as a thing of the past. Ask the steel manufacturer ! 
What with Government departments, railways and 
shipping disarrangements, existence has become almost 
unbearable. Speaking for Sheffield firms, directors have 
long been sighing for the time when all these restrictions 
and limitations would be removed, and they would be free 
once again to control their own concerns. 


Sick of ‘‘ Control.” 


But if the latest proposals of the Board of Trade 
are read aright, they mean that some measure of control 
over industrial and commercial operations is to be retained 


by officialdom. This, of course, is intended for the good 
ci trade, particularly the export side of it, but it is 
extremely doubtful if manufacturers will view it in that 
light. They are sick of “ control,’’ and as soon as the war 
is over only ask to be let alone. No one knows better 
than they do the need for thorough re-organisation. The 
way they have caught the spirit of that need in their 
works and striven, often against serious difficulties, to 
give it practical shape has been remarkable. And now 
there is a very definite movement amongst them for 
co-operating at home in order to present a stronger front 
in foreign markets. Many plans are under consideration, 
and in time the best of them will mature, but they are 
moving forward with a certain degree of caution, anxious 
to make quite sure of their ground. There are still many 
things not yet plain, and manufacturers have no wish to 
be forced, even by the best-intentioned friends, into 
positions about which they are doubtful. They have an 
idea—it may be erroneous—that if they do not know how 
to conduct their businesses, outsiders are not very likely 
to be able to tell them. It has helped them through the 
trying days of the war, when reports to this Government 
department or that have multiplied every week, until 
depleted clerical staffs have hardly known which way to 
turn, to feel that presently they would have the reins 
once more in their own hands. In view of that time, they 
have been steadily preparing, and it must be a little 
disconcerting now to learn of the possibility of the official 
leading-strings being retained. After the war, if I have 


correctly interpreted the feeling, manufacturers desire 
a complete return to their old freedom of action. They 


believe that with the lessons of the war before them they 
will be able to shape their own course to industrial and 
commercial expansion. Experience teaches them that 
the spirit of invention, of initiative, of advance dwells in 
private enterprise rather than in official counsels, however 
sage the latter may be, and in that belief they are willing 
to stake their hopes of prosperity. 


Women’s Work. 


Few steel and engineering centres have a larger 
proportion of women and girls at work than Sheffield. so 
that an exhibition of women’s war work, opened here the 
other day under the auspices of the Ministry of Munitions, 
was very much appreciated. The object was to show the 
great part women, under the supervision of skilled men, 
are now taking in the production of munitions of war. 
One exhibit is a 9.2in. Mark IX. howitzer shell, machined 
entirely by women in 88 minutes. In the particular 
works where it was made, women carry through ali the 
operations with the exception of tool-setting, and even 
handle the raw material and finished shell. It may be 
added, as showing the remarkably quick time the 
88 minutes represent for the machining of a shell of that 
size, that a record of machining times recently taken over 
a week’s run gave an average per shell, including handling, 
of 133 minutes. In case any misunderstanding should 
arise, however, Mr. Ben Morgan, Chief Technical Adviser 
of the Labour Supply Department of the Ministry of 
Munitions, explained that women were not regarded as 
skilled mechanies. So far as he knew, skilled women 
mechanics did not exist in the country, but their work 
had been so subdivided into minute portions, that what 
was shown in the exhibition represented very careful, but 
by no means fully skilled work. If what they saw was a 
monument to the industry of women, it was also a monu- 
ment to the patience and patriotism of the trade unionists 
of the country. Those present at the opening ceremony 
included Mr. W. H. Ellis, who yesterday—Thursday—was 
installed Master Cutler for the fourth successive year. 
Mr. Ellis, a director of John Brown and Co., said many of 
them had realised that in a great variety of the engineering 
branches there were processes light to handle and delicate 
to manipulate, thus being specially suitable for women 
to undertake; but in Glasgow, a fortnight previously, he 
saw women engaged in heavier work than was desirable. 
The demand of the military for every available man of 
military age, I notice, is leading to the employment of still 
more women in some of the munition works here, as 
substitute labour, though a large number of names 
remain on the books of the Labour Exchange awaiting an 
opportunity. Skilled and unskilled men are _ badly 
wanted, but difficult to obtain. 


Round the Works. 


The rumour I mentioned last week of a fusion 
which would have meant the amalgamation of four firms 
seems not to be well-founded. Upon making inquiries, 
I was definitely assured by a director of one of the concerns 
that there was nothing in the report. However, in 
another direction developments may be looked for, and 
before very long, probably. It seems to be realised now 
that if one large firm in Sheffield is making material such 
as another large firm here requires, the latter’s needs 
might with considerable mutual advantage be met locally. 
This spirit is manifesting itself more and more every week, 
and may be expected to lead naturally to working arrange- 
ments or fusions of interests. Preparations for enormous 
after-war developments are being made, particularly 
regarding shipbuilding, and one firm alone—John Brown 
and Co.—has trebled its output capacity. The directors 
of this armament concern contemplate transferying some 
of their minor branch works to other positions in which 
they would be more convenient for administration from 
Sheffield. Referring to these proposals, the chairman of 
the company says the firm has a reputation for heavy 
steel castings and forgings, the output of which depart- 
ments have very largely increased, and must now be 
developed in order to meet the growing demands for the 
shipyards. The latter will be very great after the war— 
though they are great enough now—and as the ground 
space at Sheffield is limited—a point to which I have often 
drawn attention when urging the demolition of insanitary 
cottage property in the vicinity of the big works—steps 
will probably be taken to establish new works in some 
other locality. In that connection Sheffield already has 


important industrial interests as far removed as 
Nottingham. As to the general trade conditions, work 
everywhere proceeds at great pressure. Apart from 





munitions direct and the extreme activity in heavy and 
light guns, tools required in their production are in keen 
demand. Saws and engineers’ tools cannot be made fast 
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enough, and magnets are in very strong request, also 
twist drills and hack saws. Exports have been badly hit, 
it is true, but a good deal of overseas business is maintained, 
though, so far as Russia is concerned, practically nothing 
ean now be done through the port of Archangel. New 
oversea orders include steel for Natal, Caleutta, Osaka, 
Yokohama and Petrograd ; tools for Bangkok, Alexandria, 
Karachi and Rio; saws for Caleutta; files for Bilbao, 
Malaga, Bangkok, Singapore, Melbourne, Toronto, Trinidad, 
Cawnpore and Calcutta; and cutlery for Semerang, 
Penang, Toronto. Caleutta and Lahore. Referring to the 
large casting I mentioned recently as having been made 
at Newton, Chambers’ Works—a record for the firm—a 
correspondent recalls one made here as far back as sixty 
vears ago for Thomas Firth and Sons’ large gun works. 
It was an anvil block, weighed 100 tons, and took one 
month to cool after casting. 


Iron, Steel, and Coal. 

Most Derbyshire, as well as Lincolnshire, furnaces 
are now busy on the production of basic pig iron, enormous 
quantities gf which are required for .basie steel making, 
and, consequently, foundry and forge are in short supply 
still. Sufficient of the latter cannot be obtained to meet 
the requirements of bar makers, and foundry is being 
found useful for certain Admiralty purposes. Better 
deliveries of hematite pig iron could be wished for, though 
under the circumstances users have very little to complain 
of, supplies of special brands coming here fairly well from 
the West and North-East Coasts. There is a moderate 
amount of Swedish material about, but wherever possible 
substitutes are being utilised, as the market values of 
Swedish are ridiculously high—{65-£70 against £11-£12 
per ton delivered in pre-war tim: The demand for steel 
increases, and makers are exerting all their energies to 
keep a level supply, and values of everything in the way 
of iron and steel are, of course, very firm on maximum 
Little material change has occurred in the steam 
coal market. Inland requirements are very large, and 
outputs are at cnee absorbed. An increased tonnage is 
going to France and Italy. The call for best quality slacks 
is as strong as ever, collieries being well placed for orders, 
and second grades are moving fairly well, though sellers 
are not too strong. All descriptions of house coals are ir 
keen request, and supplies are still being sent to Londor 
As from Monday winter prices operate on 





s. 


rates. 


depots. 


contracts—that is. where they are arranged at fixed 
summer and winter rates. This does not necessarily 


mean an advance to the public, as retail pricos will be 
arranged under the new regulations. Steam coals are 
quoted for best South Yorkshire hards, 17s. 6d. to 18s.; 
best Derbyshire hards, 16s. 9d. to 17s.; seconds and cobbles, 
l6s. 6d. to 16s. 9d.; nuts, 16s. 6d. to 17s.: best hard 
slacks, 12s. 3d. to 12s. 6d.; seconds, Ils. 9d. to 12s. 3d.; 
soft nutty, 12s. to 12s. 8d.; peas, 10s. to 10s. 6d.; and 
small slacks, 6s. to 6s. 6d. per ton at pit. In house coals 
branch is quoted 21s. to 21s. 6d., and best Silkstone 18s. 
to 18s, 6d. per ton at pit. 











SCOTLAND. 
(From our own Correspondent.) 


Wages in the Electrical Trades. 


As a result of negotiations between the Electrical 
Contractors’ Association of Scotland and the Electrical 
Trades Union, workmen’s wages will be advanced by a 
further sum of 3s. per normal working week from September 
ist, and be on the same terms as were recently awarded by 
the Committee on Production in the engineering and 
shipbuilding trades. It has been further agreed that the 
awards of the Committee on Production shall apply 
to the electrical contracting trade for the period of the war 
and six months thereafter. 


Pig Iron. 


The strong demand which has characterised 
the Scotch pig iron trade for months past still continues. 
In some cases, owing to labour troubles, furnaces are not 
in full blast, and, with the bulk of the output required 
for Government purposes, the lot of the private consumer is 
even more unenviable than before. The output of 
hematite is almost entirely absorbed by local steel works, 
and export in this quality of iron, as well as the commoner 
brands, is practically nil. Total stocks now amount to 
2190 tons, compared with 6338 at the end of 1916, and 
110,098 at the end of 1915. Prices are still unchanged. 


Quotations. 
Monkland and Carnbroe are quoted f.a.s. at 


Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 
122s. 6d.; No. 3, 120s.; Clyde, Summerlee, Calder and 








Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 
131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan or 
Troon, and Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3 
121s. 6d.; Shotts and Carron,at Leith, Nos. 1, 13 


Nos. 3, 125s. per ton. 









Finished Iron and Steel. 


The active demand for all classes of material is 
unabated. The works are as busy as ever, and nearly 
everything produced is for war purposes, very little being 
left for export or ordinary mercantile consumption. 
At the steel works, work on hand is chiefiy connected with 
engineering and shipbuilding requirements, and _ the 
sectional mills are never idle. Where prices are not fixed 
large figures are being offered for deliveries, but few 
manufacturers are in a position to avail themselves of 
this opportunity. Black sheet makers have an abundant 
supply of orders on Government account, and ordinary 
users are finding great difficulty in securing even the 
smallest supplies even when in possession of a high priority 
certificate. Galvanised sheets are still practically off the 
market. The situation at the malleable works shows 
little change. © Mills are still principally engaged in the 
production of steel in place of the ordinary iron products, 
and consumers of the latter are feeling the pinch very 
acutely. Even shell-discard material is now difficult to 





procure, and private business is in a precarious position. 
Agricultural machinery and field implements are in great 
request at the moment. Constructional engineers are 
particularly busy, while other branches of the trade have 
full employment. : 


Coal. 

There is nothing fresh to report regarding the 
Scotch coal trade. Business continues in a very sluggish 
condition. The collieries in the West of Scotland are 
managing, with the aid of a steady industrial demand and 
growing household requirements, to keep things moving 
with fair regularity. Other districts, however, are not so 
fortunate, and in Fifeshire and the Lothians idle 
time is very prevalent. Ell coal is quoted f.o.b. at 
Glasgow, 26s. 6d. to 28s.; splint, 28s. to 30s.; navi- 
gation, 30s.; steams, 27s. 6d.; treble nuts, 23s.; 
doubles, 22s.; singles, 2Is.; first-class screened naviga- 
tion, f.o.b. at Methil or Burntisland, 29s. to 31s.; first- 
class steams, 28s.; third-class steams, 24s.; best steams, 
f.o.b. at Leith, 26s. 6d.; secondary qualities, 25s. 6d. per 
ton. The aggregate shipments from Scottish ports during 
the past week amounted to 191,056 tons, compared with 
142,642 in the preceding week, and 216,746 ‘tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

THE chief subject discussed in coal trade circles 
during the past week has been the concession to miners of 
an increase in wages of Is. 6d. per day to men and youths 
of 16 years of age and upwards, and 9d. per day to youths 
under 16 years of age. The miners’ demand was originally 
for an advance of 25 per cent. on current earnings. This 
increase applies to men when they work, and also when 
work is impossible owing to conditions over which the 
miners have no control, such, for instance, as shortage of 
wagons through lack of ready tonnage. This is the first 
time that the miners have been able to secure an advance 
2 the national basis, though efforts have for years past 
becn made in this direction. The form of increase, viz., a 
flat rate, has the merit of meeting more adequately the 
grounds for higher remuneration, which were the increased 
cost of living. If the increase had been awarded on the 
percentage basis, the miners earning the higher wages 
would have received a bigger advance than the lower paid 
men. The decision appears to meet with satisfaction, 
though already men are inquiring whether they are entitled 


to the increase proportionally upon overtime that is 
worked. 
House Coal Prices. 
Representatives of colliery companies, which 


have been called upon, in connection with the Coa! Trans- 
port Reorganisation Scheme, to supply coals for household 
use in the South-Western counties, have had under con- 
sideration the recent order of the Coal Controller, fixing 
the price of these coals at 20s. per ton at pit. Altogether 
orders have recently been allocated amounting to about 
66,000 tons to be supplied over the winter months to 
consumers in the South-Western area, and the bulk of 
these orders are placed with Monmouthshire collieries, 
whose product is more suitable to the requirements than 
other grades in this district. The price of 20s. at pit is, 
however, below the prices colliery owners were permitted 
to charge under the Limitation of Coal Prices Act, and as 
these prices are in most cases unremunerative, owing to 
increased working costs, the Coal Controller's order has 
placed them in a still worse position. The colliery com- 
panies concerned have arranged to send a deputation to see 
the Coal Controller, and point out the effect of his order, 
which means a dead loss to them. 


Steel Workers’ Wages. 


The demand of the men employed in the South 
Wales Siemens’ steel industry for an all-round increase on 
the war bonus of 25 per cent., has been considered at a 
joint conference of representatives of employers and 
workmen. The employers made a counter offer, which was 
followed by a further proposal from the men, but the 
employers decided that the matter must go before the 
Committee on Steel Production for settlement, as the 
difference between the offers was still too great to permit 
of them agreeing. 


Current Business. 

There has been very little activity in the coal 
trade during the past week. Shipments that have been 
arranged have been confined to supplies on contract. 
New business has been very quiet all round. There has 
been no revision in the existing schedule prices. The 
state of the trade generally leaves room for much improve- 
ment. Coals that are most in excess are smalls, but types 
which are meeting with a good demand, and which occasion 
salesmen no difficulty, are bituminous qualities, such as 
No. 3 Rhondda large and smalls, and No. 2 Rhondda 
large, and other grades that are in request for inland use. 
Coke is a commodity in great demand, and there is no 
spare supply, but patent fuel makers are none too favour- 
ably placed. Pitwood has advanced in price, and 70s. is 
quoted for imported supplies. This figure has been 
conceded by colliery owners, while the price for home- 
grown wood ranges from 60s. to 67s. 6d. Imports are very 
restricted, but it is expected that before long representa- 
tions will be made in order to allow more to be brought in, 
as supplies of native wood are likely to fall off in jhe 
winter months. 


Schedule Prices. 






Steam coal: Best Admiralty large, 33s.; best 
seconds, 3ls.; seconds, 30s. 9d.: ordinaries, 30s.: best 
drys, 30s.; ordinary drys, 28s. 6d.; best bunker smalls, 


23s.; best ordinaries, 21s. 6d.; cargo smalls, 20s.; inferiors, 
18s.; washed smalls, 24s.; best Monmouthshire Black 
Vein large, 30s.; ordinary Western Valleys, 29s.; best 
Western Valleys, 29s.; seconds Western Valleys, 28s. 





Bituminous coal: Pest households, 33s.; good households 





: 


30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; 
No. 2 Rhondda large, 27s.; through, 25s.; smalls, 20s,: 


seconds, 28s. 6d.; best washed 
Patent fuel, 30s.; coke, 


best washed nuts, 30s.; 
peas, 27s. 6d.; seconds, 26s, 6d. 
47s. 6d.; pitwood, ex ship, 70s, 
LATER. 
The market is without any perceptible change in any 
section. The inquiry is very slow. Coke, however, is 
firm, and for neutral orders 60s. is quoted. The price of 
70s. for pitwood is fully maintained. Trouble has arisen 
at some of the Powell Duffryn Company’s pits, arising out 
of the Coal Controller’s concession to the miners in regard 
to wages. The increase of Is. 6d. to men is to be paid if 
the men have attended for work, although there may be 
none for them. The consequence is that the Powell 
Dufiryn Company has declined to blow the hooter to signal 
to the men when there is no work, and insists upon the 
miners going to the pit top to sign, both day and night 
men. The result was that the men at New Tredegar struck 
work, and thousands were idle on Wednesday. The 
contention of the company is that there is no way of 
distinguishing between the men who are voluntarily 
absent and those who are ready to work unless the miners 
attend at the pit, and to intimate by the hooter that there 
is no work on any particular day means that the increase 
of Is. 6d. per day would have to be paid to all men no 
matter what might be the cause of their absence. At amass 
meeting of the men on Wednesday evening, it was decided 
to return to work on Thursday, the question to be discussed 
between representatives of the men and the employers. 


Newport. 
The coal market has been quiet and rather 
featureless. The demand generally has been slow. 


Schedule prices :—Steam coal: Best Newport Black Vein 
large, 30s.; Western Valleys, 29s.; best Eastern Valleys, 
29s.; other sorts, 28s.; best smalls, 20s.; seconds, 18s. 
Bituminous coa 3est house, 3 seconds, 30s. 9d.; 
patent fuel, 30s.; pitwood, ex ship, 70s. 








Swansea. 

There has been a comparatively good inquiry for 
anthracite large, with the result that very little spare coal 
has been on the market. Beans and nuts continue firm, 
collieries being well booked ahead, but peas have been 
more plentiful. Rubbly culm and duff have ruled quiet 
and easy. In the steam coal section large qualities have 
moved off well, but through descriptions have met with 
rather little demand. Schedule prices :—Anthracite : 
Best malting large, 30s.; second malting large, 29s.; third 
malting large, 27s. 6d.; Red Vein large, 3. 6d.; machine 
made cobbles, 39s. to 42s. 6d.; French nuts, 39s. to 42s. 6d.; 
stove nuts, 39s. to 42s. 6d.: beans, 33s. to 35s.; machine 
made large peas, 20s.; rubbly culm, 13s.; duff, és. Gd. 
to 8s. Steam coal: Best large, 30s seconds, 27s.: 
bunkers, 23s. 6d.; smalls, 17s. to 19s. Bituminous coal : 
No. 3 Rhondda large, 27s.; smalls, 24s. Patent fuel, 28s 
to 30s. 











Tin-plates. 


Firmness continues to characterise the tin-plate 
market, and full maximum prices are readily conceded. 
Makers are so heavily booked that they are compelled to 
decline fresh orders. Quotations :— LC. 20 14 112 
sheets of 108 Ib., 30s. Block tin, £243 10s. per ton cash ; 
£241 5s. per ton three months ; copper, £110 per ton cash ; 
£110 per ton three months. Lead: Spanish, £30 10s. per 
ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Monicrpat) WATERWORKS AssocriaTIon.—Offices of Metro- 


politan Water Board, Savoy-court, Strand, W.C. Annual 
general meeting. 2 p.m. 
TUESDAY, OCTOBER $ra. 
THe Ewncinrers’ Crus, MANncuester.—Address by Mr. 


C. Hamilton Wickes, British Trade Representative for Canada, 
on “* The Distribution of Engineering Products Overseas.” 
7.30 p.m. 


WEDNESDAY, OCTOBER 10ru. 


THe INstTITUTION OF AUTOMOBILE 
Society of Arts, John-street, Adelphi, W.C. 2. 
Address. 8 p.m. 

THURSDAY, OCTOBER I1ra. 

InstTiITuTION OF LocomoTIVE ENGINEERS.—Caxton Hall, 
Westminster. ‘‘ Standard Locomotives for British Railways,” 
by Mr. J. F. Gairns. 7 p.m. 

THe Optica Socrety.—Physics Lecture Theatre of the 
Imperial College of Science and Technology, Imperial Institute- 
road, South Kensington. Paper on * The Grading of Carbo- 
rundum for Optical Purposes,” by James W. French. 8 p.m. 


ENGINEERS.— Royal 
Presidential 


FRIDAY, OCTOBER 12tTx. 

MANCHESTER, LIVERPOOL AND COUNTIES COMMERCIAL USERS’ 
Assoctation.— Midland Hotel, Manchester. Paper, ‘* Coal Gas 
for Motor Traction,” illustrated by lantern slides, by Mr. W. M. 
Barrett. Discussion. 7 p.m. 


SATURDAY, OCTOBER 15th. 


MANCHESTER AssOcIATION OF ENGINEERS.—Midland Grand 
Hotel, Manchester. Address by the President, Mr. Jos. Phiilips 
Bedson, M. Inst. C.E. 6.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. H. Martyn has resigned from the staff of Buck and 
Hickman, Limited, and has accepted an appointment at the 
Ministry of Munitions. 

THE South Indian Railway Company, Limited, asks us to 
announce that the military authorities having taken possession 
of its offices at 91, York-street, Westminster, S.W. 1, its address, 
until further notice, willbe Finsbury Pavement House, F.C. 2. 
Telephone, London Wall 2537. 

WE are asked to state that Mr. J. H. Macmillan, of Garswood, 
Southport, and director of the Calico Printers’ Association, 
Limited, has joined the Board of the ‘Manchester Steam Users’ 
Association. 
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LABOUR AND WAGES. 
(By a Correspondent.) 

THE Metallurgical Section of the Committee of the Iron 
and Steel Institute presented, recently, a preliminary 
report on open-hearth steel practice at home and abroad, 
in which a table was given purporting to show that the 
earnings per shift (pre-war figures) were 80s. ld. per squad 
in England, against 38s. 4d. in Ameorica, and 22s. in Ger- 
many, whilst the output was in the ratio, approximately, 
of 2 tons in Germany, 14 tons in America, and | ton in 
England. No wonder Mr. Cosmo Johns, of Vickers 
Limited, Sheffield, questioned the figures. If he was in- 
vited, he said, to believe that in open-hearth practice the 
labour on the furnace cost very nearly seven times as 
much in this country as it did in Germany, he would like 
to know the authority for the statement. No authority 
Was given. 

We are frequently having figures hashed up in the 
British Press claiming to show that the output per worker 
in American industries ranges from three to five times as 
high as in our British trades. I do not believe these 
figures do justice to British labour. There is every reason 
why we should induce our workpeople to speed up to the 
top limits, consistent with health ; but no good is done by 
persistently over-advertising and overrating foreign 
workmen, and as consistently under-rating our own. In 
none of the comparisons has any due allowance been made 
either for the extra cost of the machinery—the extra 
horse-power, as it is called—nor yet for the widely different 
money values, or selling prices, of the products in the dif- 
ferent countries. If one-half of what we hear about the 
efficiency and the economy of foreign industries were true, 
British products would have been swept clean off the 
world’s markets by foreign goods years ago. 





Perhaps I may be permitted to remind your readers that 
in the early nineties, when Continental competition was 
beginning to be felt rather keenly, a delegation of our 
British Iron Trade Association (employers) went to Belgium 
and Germany to investigate matters. Upon their re- 
turn, after visiting the leading works in Germany, they 
expressed their surprise at finding how nearly German 
wages, on the average, were to those prevailing here. 
They found that the root causes of German competition 
were factors other than wages. In not a few cases, to 
quote the late Mr. Stephen Jeans, secretary of the Asso- 
ciation, Editor of the Zron and Coal Trades Review, and 
author of the * Iron Trade of Great Britain,” they found 
German wages practically ‘on all fours” with British 
wages. That was over twenty years ago, since when, up 
to the outbreak of war, as is well known, German wages 
increased by a larger percentage than British wages. 
\ccording to an exhaustive United States Labour Depart- 
ment Report, published a few years before the war, German 
wages, averaged over fourteen sections of labour, had in- 
creased in ten years by 22 per cent., against a British 
advance of 11 per cent. 

Such figures as have recently been presented to the 
United States National Trade Convention are nearer the 
mark of accuracy than those which we are familiarised with 
in this country. Just before the war, for instance, it was 
submitted that a tramp steamer, costing £136,000 to build 
in America, could be built for £66,000 in Britain, whilst the 
expense of sailing was £80 per month more for wages, and 
£20 more for stores, food, &c., under the American than 
under the British flag. At this year’s Trade Convention, 
Mr. J. W. Powell, president of the Fore River Shipbuilding 
Corporation, testified that the average wages in shipbuild- 
ing in Great Britain was 50 per cent. less, and the net out- 
put 14 per cent. more than in America. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 


Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS. 
For the week by Lieut.-Col. C. B. Clay, V.D.,Commanding. 


Officer for the Week.—Second-Lieut. P. Bowden. 

Next for Duty.—Second-Lieut. E. A. Ullmann. 

Promotions.—No. 2 Company ; Sapper Tackley, W.A., to be 
Company Quartermaster-Sergeant. No. 3 Company: C. 8. M. 
Rodger, J., to be Company Quartermaster-Sergeant ; Sergeant 
Jantzen, P.H.H., to be Company Sergeant-Major. Staff- 
Sergeant Nelson, A.M.,to be Drum-Major. (September 24th.) 

Monday, October 8th.—Drill and Elementary Bridge Con- 
struction for No. 3 Company, Left Half Company, 6.30. Signal- 
ling Class, 6.30. Recruits’ Drill, 6.30. 

Tuesday, October 9th.—-Headquarters Closed. 

Wednesday, October 10th.—Drill and Elementary Bridge 
Construction for No. 1 Company, 6.30. 

Thursday, October 1\th.—Drill and Elementary Bridge 
Construction for No. 2 Company, 6. Signalling Class, 6.30. 
Ambulance Class, 6.30. 

Friday, October 12th.—-Drill and Elementary Bridge Construc- 
tion for No. 3 Company, 6.30. Right Half Company. - 

Sunday, October 14th.—Commandant’s Parade for work at 
Usher. Parade 8 Waterloo Station, opposite No. 10 Platform. 
Uniform, haversacks, water-bottles. Mid-day rations to be 
earried. Compulsory for ** A” and ‘‘ B” men. 

Musketry..The range at Belvedere-road will be open every 
Tuesday, Wednesday, and Thursday evening from 5.30 to 7. 
All N.C.Os. and men who have signed the “A” and “ B” 
agreements are required to attend during this month to re- 
classify in order to enable the Corps to obtain the Capitation 
Grant. Preference will be given to these men in firing. This 
does not apply to those who hold the proficiency badge. 

Armlets.—The new issue armlets can now be obtained at 
headquarters, and every enrolled volunteer must obtain one 
without delay. At the same time all old red armlets must be 
returned. Armlets must be worn when attending drills in plain 
clothes. 

Medical Examination.— The Medical Officer will attend at 
headquarters for this purpose every ‘Thursday at 6. 

By order, 
MAcLEOD YEARSLEY, 


October 6th, 1917. Captain and Adjutant. 








EDUCATIONAL INTELLIGENCE. 


Tue Director of The London School of Economies and 
Political Science regrets that owing to unforeseen circumstances 
Sir George Gibb will be unable to lecture on ‘‘ The Science of 
Transportation,’ on Wednesday, October 10th, at 6.30 p.m. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications inay be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. euch. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptarce of the 
complete Specification. 


STEAM GENERATORS. 


108,952 (15,155 of 1916). October 25th, 1916.—SuPERHEATER, 
George Alexander Flood, Hughesovka, South Russia. 

In separately-fired superheaters constructed in accordance 
with this invention the chamber in which the superheater tubes 
wre placed is divided into two portions by means of a com- 
paratively low partition wall A running across the chamber, the 
fore portion of the chamber serving for the mixing of the products 
of combustion with a secondary air supply, and the rear portion 
for the reception of the superheater tubes C. A chimney 
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outlet B in the rear wall of the chamber is situated a little 
higher than the bottom headers of the superheater tubes. In a 
superheater constructed according to this invention a more even 
and uniform heating of the tubes is said to be obtained, and it is 
found by experiment that the absence of baffles does not cause 
the gases to short circuit to the chimney, as the hottest gases 
coming from the furnace rise to the upper part of the superheater 
tubes, and as they are cooled by contact with the tubes and the 
walls of the chamber, descend to the lower part of the chamber 
and so to the chimney outlet.—August 30th, 1917. 


INTERNAL COMBUSTION ENGINES. 


108,929 (13,618 of 1916). September 26th, 1916.—Vatve 
MECHANISM FOR V-TyPE ENGINES, Sydney Slater Guy, 
Woodview, Finchfield, Wolverhampton. 

This is an improved method of operating the valve mechanism 
of V-type internal combustion engines in which one of the 
radial shafts A is driven direct from the crank shaft F and 
earries two bevel wheels B, C, one of which meshes B with a 
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bevel pinion D on the crank shaft, while the other engages a 
corresponding wheel on the other radial shaft E. By using this 
mechanism, not only is it possible to apply this type of drive in 
cases where the angle between the radial shafts is small, but by 
arranging the bevel wheels B, C, sufficiently far away from the 
centre, wheels of large diameter may be used.—August 30th, 

1917. 

108,944 (14.480 of 1916). October 12th, 1916.—-REVERSING 
Mutti-CyLINDER Encines, Wolseley Motors, Limited, 
Adderley Park, Birmingham, and another. 

This invention applies to multi-cylinder engines in which 
there are two or more lengths of crank shaft and a cam sheft 
driven through three bevel gears and jaw clutch. The arrange- 
ment is shown in Figs. 1-3. The cam shaft A which operates 
the valves of the cylinders of the right-hand group B is driven 
from the crank shaft C through a three-bevel drive. Two 
wheels X, Y, are mounted to run freely upon a shaft E, which is 
driven from a spur wheel of the crank shaft through a spur wheel 
of the shaft E, and both wheels X, Y, are constantly in gear 
with the bevel wheel of a vertical shaft F which drives the 
cam shaft A through bevel wheels. The inner faces of the naves 
of the wheels X, Y, have dogs projecting therefrom, and the 
shaft E is slidable endwise through its bearings, one of which 
is constituted by the nave of the wheel G, and through the 
wheels X, Y, and carries dogs which, when the shaft E is in its 
mid-position, are clear of the dogs of both the wheels X, Y. 
If the shaft E is moved from its mid-position towards the right- 
hand by a lever which engages with a groove at the outer end of 
the shaft, the dogs engage with the dogs of the wheel X, and the 
cam shaft A is driven from the crank shaft C by the bevel wheel X. 
When the shaft E is moved from its mid-position in the opposite 
direction, its dogs W engage with the dogs of the bevel wheel Y, 
and the cam shaft A is then driven from the crank shaft C by 
the wheel Y, that is to say, in the same direction as before if the 
crank shaft C then runs, as is intended, in the reverse direction 








to which it was previously running. The end Z of the shaft E 
is formed with splines to allow it to move endwise through the 
nave of the wheel G, but prevent the wheel turning except with 
the shaft. The dogs W are of a shape or size which causes them 
to differ from one another, and corresponding gaps are formed 
between the dogs of each wheel X, Y, to ensure that the shaft E 
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can engage with the wheel X or the wheel Y only in one position 
into which the shaft can be turned in relation to the wheel 
The cam shaft for the valves of the left-hand group of cylinders 
is driven from the crank shaft C in the same manner as the 
cam shaft A is driven from the crank shaft. It will be seen that 
in whichever direction the engine runs, the cam shaft for the 
valves of each group of cylinders may be run in a constant 
direction.— August 30th, 1917. 


LIGHTING AND HEATING. 


108,895 (12,037 of 1916). February 24th, 1917.—Lieurm Frver 
Burner, Ralph Halkett, 32, Calderwood-road, Newlands, 
Glasgow. 

This is a burner which may be readily cleaned and dismantled 
and can be changed from maximum to minimum czpacity at a 
moment's notice. The burner is shown in Figs. 1 and 2, and 
comprises a valve body A with inlets O and § for oil and steam 
or air—a hollow sleeve B, an annular passage C for the air, steam 
or oil, surrounding the sleeve, and communicating tangential 
apertures D adjacent to the burner nozzle between the annular 
passage and a similar passage formed between the sleeve and 
the adjustable central spindle E. The latter is provided with 
a needle point to enter the burner nipple. Air or steam at a 
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suitable pressure enters at S, passes along the annular passage C, 
as shown by the arrows, to the outlet F,a ground joint being 
made between the upper face G of the sleeve B and the casing 
as shown. The volume of air or steam is regulated by screwing 
the hollow sleeve or spindle B out or in by means of the boss kK 
in proportion to the pressure used and the quantity of oil it is 
necessary to consume, and if desired the operation of the sleeve 
may also control or adjust the oil ports M. By closing the 
face G against the face H and the needle E against its seating 
the air or steam may be entirely cut off.—August 30th, 1917. 
108,998 (18,562 of 1916).—-Avuromatic CuT-oUTs FOR ELEcTRIC 
Crrcuits, Robert Johansson, Majorsgatan, 2 Goteborg, 
Sweden. 

This automatic cut-out is made in the shape of a fuse plug, 
and comprises a spring-pressed contact maker released by the 
electric supply and insulating members arranged to cut off 
automatically free communication between the two poles of the 
contact maker when the circuit is broken. The insulating 
members are positively pressed against the movable contact in 
such a way that they are caused to cut off communication 
immediately the circuit is broken, and they can be withdrawn 
to allow the poles to be brought into contact again only when 
the plug-shaped cut-out has been removed from the socket. 
Fig. 1 shows the cut-out with the circuit closed, and Fig. 2 is a 
similar view with the parts in the position they assume when the 
circuit is broken. C is the contact maker, E a plunger with a 
knife-shaped end which engages in a corresponding recess in C. 
K is a spring in tension when the circuit is closed and held by 
a locking finger L and rod O which engages a lever V. The 
latter is actuated by an armature R and electro-magnet S. ‘So 
long as the strength of the current which passes through the 
cut-out does not exceed the maximum allowed, the parts of the 
apparatus will be in the position in Fig. 1. Should, however, the 
current increase, the electro-magnet S attracts the armature R, 
so that the lever V lifts the rod O, causing the lever N—L to tilt. 
Hence the finger L is disengaged from the notch H, and the 
plunger E is pushed outwardly by the spring K, breaking the 
connection between F and G, so that no current can pass through 
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the apparatus, and the circuit is broken. As soon as the plunger 
E moves as described, the insulating pieces Y are brought 
together in front of the knife edge F as in Fig. 2, and prevent the 
edge from being brought into contact with the shoe G again. In 
order to prevent the plunger E from being forced into contaet 
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with the shoe G, in spite of the insulating pieces Y, the latter 
may overlap each other or interlock as in Fig. 2, where the right- 
hand piece is shown somewhat broader than the left-handed 
one.— August 30th, 1917. 


AERONAUTICS. 


108,893 (12,029 of 1916). August 24th, 1916.—SicHTING 
Apparatus, Eugene Walter Mills, Alex Villa, Littleover, 
Derby. 

This invention provides an improved sighting apparatus for 
aircraft in which a telescope is angularly adjustable in relation 
to a fixed angle scale, and is set in accordance with a table 
giving angles for different heights and speeds of the machine. 
It comprises a pivoted angularly adjustable telescope A, a 
ring or collar F directly slidable on the telescope, a fixed guide 
stay J, a fixed scale bar L parallel to the stay, a ring or collar I 
slidable on the stay, a cursor or slide K movable on the scale 
bar, and direct pivotal connections between the ring or collar 
on the instrument with the ring on the stay and with the cursor 
or slide. Figs. 1 and 2 represent an elevation and plan of the 
apparatus and Figs. 3 and 4 details. The instrument A is 
adapted to be turned on the bearings C in a vertical plane through 
various angles, thus causing the cursor K to slide on the scale M 
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proportionately to the angle through which the instrument is 
turned. Tables showing readings at given heights and speeds 
and indicating angles for the release of the bombs or projectiles 
are provided together with the apparatus above described, and 
are made of metal, printed cardboard or other suitable material, 
and fixed to the body of the aircraft preferably under a glass 
eover. When the apparatus is to be used the altitude and 
speed of the aircraft are noted and the tables consulted. Accord- 
ing to the reading on the tables the instrument A is set. the 
setting being determined by turning the instrument on its 
pivot and adjusting the cursor K on the scale M, corresponding to 
the angle of flight of the bomb or projectile. When the object 
to be bombarded appears at the centre of the field of vision 
through the instrument A this indicates the moment when the 
bomb or projectile must be released.— August 24th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


109,019 (3479 of 1917). March 9th, 1917.—HeEapsTocks oF 
Latues, Frank Eatock Ryder, Turner Bridge Ironworks, 
Tonge, Bolton. 

This is a driving headstock for a lathe in which the main 
spindle is supported in a conical bearing for the front neck and 
in a ball journal bearing for the rear neck with a ball thrust to 
take the end pressure of the spindle. The conical bearing H 
is slipped freely into a hole formed to receive it in the main 
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easting A,and is locked in position by two nuts I screwed on to 
its externally threaded ends. When adjustment is necessary 
one nut I is slackened and the other nut I screwed up so that 
the conical bearing H is moved endwise to compensate for the 
wear and then again locked in position by tightening up the 
nuts I. A key J 1s employed to prevent the conical bearing H 
from rotating, and an annular recess J is formed in the casting 
round the bearing to reeeive an oil pad or equivalent for lubricat- 
ing the conical bearing. The ball journal bearing K is fitted 








to the back neck L as well as a ball thrust bearing M, a thrust 
sleeve N, and a dust plate O, which serves also as a retaining 
plate for the spindle. The ball thrust bearing M and thrust 
sleeve N take all thrust on the spindle and transfer it to the main 
casting.— August 30th, 1917. 


108,960 (15,627 of 1916). November 2nd, 1916.—Toon For 
GRINDING AND PoLIsHING HOLLOw ARTICLES, George Kay, 
7, Hendon-rise, Wells-road, Nottingham. 

This appliance is specially intended for grinding and polishing 
the interior of high-explosive shells, and comprises a rotating 
spindle with a series of arms disposed in planes which pass 
through or parallel to the axis, and are pivoted to the spindle 
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so that their free ends can move in these planes to and from the 
spindle. The arms have abrasive or polishing blocks attached 
to their free ends, the blocks being moved into contact with the 
article to be ground by centrifugal action when the spindle 
is rotated. The device is shown in Figs. 1-3 herewith.— 
August 30th, 1917. 


TRANSMISSION OF POWER. 


108,871 (7064 of 1916). May 17th, 1916.—FExLectrricaLLy 
CONTROLLED CLUTCHES, Walter Langdon-Davies, Grafton, 
Weybridge, Surrey, and others. 

This invention has reference to clutches used between 
an electric motor and a shaft driven from it. The clutch 
comprises two members A and X, the part A being keyed toa 
shaft B driven by an electric motor C, and the part X being 
keyed to a shaft D, which may do any form of work. A is 
provided with a coil E energised through slip rings F from 
mains G connected to some source of constant voltage. This 
coil E is the exciting coil for the clutch, its function being to 
produce driving pressure between the clutch members A and X 
The member X is provided with two coils H and J connected 
respectively to slip rings Mand N. The coil H is connected in 
series with the armature of the motor C, the connections being 
such that the magnetic effect of the coil, when energised, opposes 
that of the exciting coil E. The third coil J is energised by a 
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current depending on the voltage of a dynamo K driven by the 
shaft D, and the connections of the coil J may be such that its 
effect is to assist the opposing coil H. In the example shown, 
the field magnet coil O of the dynamo K and the field magnet coil 
of the motor C are connected across the mains G. As the 
opposing coil is in series with the armature of the motor C, 
when the load is thrown on a large current will pass through the 
opposing coil H and a considerable amount of slip will take place. 
This will diminish as the motor picks up its load and the back 
E.M.F. of the motor reduces the current in the armature and in 
the opposing coil. When the third or supplementary coil J 
is arranged to assist the opposing coil H the process of taking 
up the load will be still more smooth and graduai as the growing 
voltage of the dynamo K will tend to cause further slip to take 
place. When running normally on full load any increase of 
load wil! tend to cause slip, owing to the increase of current 
through the motor armature and coil H.—August 17th, 1917. 


WATER PURIFICATION. 


108,897 (12,068 of 1916).—August 25th, 1916.—FiLrers, 
Edward Charles Robert Marks, 57 and 58, Lincoln's Inn- 
fields, London, W.C. (A communication from abroad 
by Zahm Manufacturing Company, 440, Niagara-street, 
City of Buffalo, New York State.) 

The object of this invention is to produce a filter in which the 
filter tubes are so mounted on and in relation to the partition 
between the inlet and outlet chambers that an improved leakage 
chamber is formed so that any leakage between the filter tubes 
and the partition upon which they are supported will be pre- 
vented from contaminating the filtered liquid by unfiltered 
liquid, and this leakage will be visible on the exterior of the 
filter, so that tightening, repairing, or adjusting the apparatus 
for stopping the leakage may be effected before the leakage 
becomes serious. A is the inlet chamber supplied by the 
pipe B, and C is the oytlet chamber which receives the filtered 








liquid through the porous tubes D. E is the outlet tube for 
the filtered liquid. The inlet and outlet chambers are provided 
with removable covers F, G, and there is a chamber formed 
between the walls H, J, K being the drain pipe. In the event of 
any liquid leaking from the outlet chamber through the joint 
between the neck of one of the filter tubes and the inner wall of 
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the outlet chamber, such leakage will be received by the leak 
chamber and conducted from the latter through the drain pipe 
or nozzle to the exterior of the filter, thereby also serving as a 
warning to the attendant that the filter is not in order and 
requires attention in this respect.— August 27th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
It is desirable in the first instance to obtain 
Register. If any 
the property of, a 


Birmingham. 
the latest particulars upon the Patents 
patent listed has been assigned to, or is 
non-enemy proprietor, the law does not apply. 





On each of nine of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 





No. 1549/12. Photography ; colour photography ; screens. 
The colours of a three-colour taking screen are changed into 
complementary colours by acids or alkalies for use as a viewing 
Obergassner M., Germany. Dated January 2Ist, 1911. 

No. 2284/12.—Electriec incandescent lamps; __ filaments» 
supports for. A metal filament is wound in a zig-zag manner 
between a set of rigid anchors adjacent to the lamp cap and a set 
of hook-shaped pliant or elastic anchors adjacent to the tip ; 
the rigid anchors being provided with helical loops or the like to 
retain the filament when the elastic anchors vibrate excessively. 
Deutsche Gasgluhlicht Akt.-Ges. (Auer-Ges.), Berlin. Dated 
November 4th, 1911. 

No. 2383/12.—Wireless telegraphy. In a variable-contact 
wave detector, the two electrodes are caused to have a relative 
sliding movement. Ges. fur Drahtlose Telegraphie, Berlin. 
Dated March 14th, 1911. : 

No. 2675/12.—Stapling. A pair of stapling-pliers has the 
lower jaw carrying the anvil held apart from the staple-recep- 
tacle by a weak spring connected to the leg of the upper jaw, 
which is itself held from the receptacle by a strong spring between 
the driver and the end of the jaw. Vogel, M.,Germany. Dated 
November 24th, 1911. 

No. 2721/12.—Vehicle wheels ; tires, non-elastic, and rims ; 
disc wheels. The rim of a wheel is of Z-shape, of which the 
outer limb forms the tread and the inner limb a brake ring. 
The wheel body may be formed of discs with peripheral flanges 
riveted or otherwise attached. The discs may be connected 
to hub flanges and may have apertures stamped out to form 
spokes, the metal round the apertures being flanged inwards and 
welded together. Krupp Akt.-Ges., F., Germany. Dated 
March 14th, 1911. 

No. 2736/12.—Motor ploughs, &c. In a motor plough the 
means for adjusting the elevation of the plough shares or other 
ploughing-tools are wholly or partially relieved from the weight 
of the tool-frame by a spring or other cushioning device. The 
tool-frame is kept parallel to the ground and moved rearwards 
as it is lifted, and is removably fixed so that it may be changed. 
Wendeler, E., Berlin, and Dohrn, B., Germany. Dated April 
10th, 1911. 

No. 2751/12.—Variable-speed gearing. Variable-speed epi- 
eyclic gearing, suitable for bicycles, comprises planet-pinions 
secured together in pairs and meshing with seperate sun-gears 
respectively, and with an internally-toothed gear. Schwein- 
furter Priicisions-Kugel-Lager-Werke Fichtel and Sachs, Ger- 
many. Dated February 3rd, 1911. 

No. 2763/12.— Printing tickets ; machines with types separate 
or detached for printing tickets ; record-controlled type-wheel 
actions. Relates to a machine for printing railway and like 
tickets, summing the monetary value of the tickets, and printing 
a check-record on a strip, the machine being of the kind in which 
each ticket is printed from a corresponding printing-plate adapted 
to be inserted in the machine and formed with perforations for 
controlling the adding mechanism. Friedlein, H., Germany. 
Dated February 3rd, 1911. 

No, 2814/12.—Baling presses. A horizontal press for short 
straw goods, hay, wood wool, flax, &c., is provided with means 
whereby bales of uniform density may be produced. Welger 
Geb., Germany. Dated February 3rd, 1911. 

No. 2965/12.—Coke ovens. In a coke oven heated by 
vertical flues in the side walls having burners at their lower ends, 
the gas supply to the burners is led first to the middle of the oven 
and is distributed thence through one or more chambers so 
arranged that the gas for the end burners is heated more than 
that for the burners at the middle of the oven. The gas may be 
supplied from both ends or from one end only. Collin, F. J., 
Germany. Dated February 28th, 1911. 

No, 3020/12.—Ordnanee ; field carriages. Relates to transport 
carriages for dismounted field guns, and consists in providing 
rollers upon the transport carriage and rails therefor on the 
trail of the gun-carriage. To bring the two carriages together 
into the transfer position the rollers are run upon the rails and 
the wheels of the carriages are thereby lifted off the ground. 
Krupp Akt.-Ges., F., Germany. Dated March 6th, 1911. 
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ment work will be oyaed — —A: = Ayo Taust appl ae to their 
nearest Em: loyment 
and number 44. a 








Automatic Setters (Brown and 
Sharpe), and CAPSTAN apetane WANTED by well- 
known firm in London district. Must be capable men and 
possess thorough knowledge of the work. aw b: 
stating ng 8GP, aeD experience, and wages required, to 1 

ersons at present e engaged on PE Bh ow 

or SS raaieett more than 10 miles away should not apply. 
A 





Ov auirtwations —It * ae that each didate for 
yee ~ not exceed forty-fiv 


inary mem ve 
year, and of whieh go shall furnish a 
medical sertitente Sees a , ty “gual medical gentleman, 
and shall have been a or Leading en a 


man ina branch of the eeaenes ak Profession for a period of 


HONORARY MEMBERS. 
Em th the different branches of Engi- 
neering, and other re slg wishing to furth wer theery yet 
as 
per aunim, or as le 
Honorary Mem ee a FB. donation of £5 5s. 
BENEFITS. 


. aa 





U 
and 


Monthly ag on-street Hotel, E.C. 
Secretarr. AMeS HAR HARRINGTON _ 8, Salisbury-road, 
Harrow, Wiadleso 149 





PATENTS AND DESIGNS ACTS. 1907-1914. 
GEAR-CUTTING MACHINES. 


Ts Proprietors of British Letters 


ey of 1915 are papranep to SELL the 
oop British Man ro wage lg cee 
naa ae minimisi: 
larities pA heols used f for driving the ood tables of 
gear-cutting and like mach 
Address, BO’ Bout. WADE and TENNANT, 
1 and 112, Hatton len, 


122 London, E.C. 1. 


[the Pompei of of Letters Patent 


DESERMG te DISPOSE. of” the uBrstig pu eegtas GRANT 
LICENCES to interested b. -Aa reasonable terms 
county ae to M. Se working > the Patent in this 
cow 
nquiri 
CRUIKSHANE a ow FAIRWEATHER, Limited, 
65-66, Chancery-lane, London, W.C. 2. 








{be Proprietor of Letters Patent 


ney, 
MATIC RECORDIA G Abpakatus FOR SAWING 
“aa BI yay ee CHINES.” DESIRES to DISPOSE of ~ 
PATENT or GRANT LICENCES to 
01 reasonable ans with a view to the adequate working 
0 the Patent in this country. 

Inquiries to be made to 
CRUIKSHAN K and FAIRWEATHER, Liaaiied, 

65-66, Chancery-lane, London, W.C. 132 


a eabiaas Engineer Required, 
used to Setting out Buildi ne | and take ch: of con- 
struction of a vernment work. State experience, age 
and salary required.—Address, 152, * The Engineer” me 


Engineer, Chief Teilinical Anis 


NT, a for Engineering of large 
General mechanical 





engaged on war work. 
cxperience vomentiel, and some pe monn of yor W. rk 
itable 
applicant —Appiy. & giving 1g full ‘prtiguars of ex: rience, &c., 
to your nearest Em joyment 6, mentioning “ The 
r” and No. rey 6. No person ly on ate wg 
work will be engaged. 11h a4 





(Fentleman Required, Undertake 


t of an old-established ——— 
Factory. Employ 


han 
first-class man. Previous aircraft experience v desirable, 
but not essential.—Aadress, 111, “ The ‘engineer ” Office. lll a 


Head Electrical and Mechanical 


ENGINEER (ineligible) WANTED for Textile 
= in Spain (Barcelona ict) ; —s and D.C. experi- 
ce and mechani now! tial, also = 
tomed to control of ae, State age, experience and 
1eq —Address, 169, ** The Engineer” 


[2 spector to Keep an Oversight 


on Turret Lathe and Mill Machine Work, for Con- 
RX _ ee. North-West London district. Must be 











Pissevor Rate Fixer’s Assis- 
Re at WANTED by © led K: it, North- 
able to estimate from ar and set 

beh eel head rate fixer. No persons more than ten miles 
away or employed on Government work will be engaged.— 
Office. Bapertince — pot or a a autetirinn 
SS , but not essential. Permanent position for she 
= Fixer Required _ for 
eataliing working es of oes Aviation Factory. 


cst ience Pp ork , but not absol 
No r30D resident more than 10 miles away or 














of Halifax. 


: Committee of - 
Le ‘are PREP. BA So asvent OFFERS fo: 
the PURCHASE of a 750 K.W. Direct Coupled BELLISS 
a and E.C.C. Direct Current DYNAMO, 450 to 500 
vol its. 
The above plant can be seen werhteg, at any time. 
F = peptioulars can be o ication being made 


y _,porou 


Bogin Electrici ALPINE Fa 
vngineer, en' ‘oun fa) x. 
Tenders, endorsed * ectricity Plant,” must be sent to the 


17. 4 
The — do not bind themselves to accept the highest 


or any Tende: 


a ler, 
PERCY SAUNDERS, 
Town Clerk. 
Town Hall, Me gc 
9th . 1997. 170 1 


Wanted. by Controlled Estab- 


orth-West. London ate, M. 

take CHARGE wf stout 5 Taree Lane eienake 
Production. Also Man to TAKE CHARG of Milling’ a and 
Drilling Machines on Magneto Production. rsons m 

= ten por > = voate f 2 ym ag ant a Government oa vie be 
Teetees™ ro mad stating q! ications, &c., + ry 


anted, Demonstrator and Rate 








FIXER tor large controlled establishment of ne 
Builders must be man of wide experience in this 
of work. Capable of training a and 


No one on Governmen' will be envaged.—State 
jage, spparece and salary pogured: to | your nearest mal 
ment Exel , quoting “ The Engineer” and No. -— 

A 





on Government work need apply.—Reply, 

= jiculars of qualifications, and salary 

— Clark and Co:, Ltd., » 5 “oe 
A 


Y1-s Wel 


stating 
Portian 


No 

ite age, full details 
of experience, and salary mt A) ny your t nearest Em- 
a aT eng quinn “The Diner = No 


oon 
be | Governanant mereng — 


A 


—. -Engineer Wanted as 


FOREMAN in small pee pro well up in Repetition 
Work; good wages to a. suitable applicant. an <4 
= nearest No Adbit."'No Exchange, mentioning 
ineer” and No. © person already on Government 
work will be engaged. 1644 


Required, for Controlled Estab- 


LISHMENT in the Midlands, the SERVICES of a first- 
FOR) EMAN, for small and medium 

e use ~ wn Milling, 

, and A rew Machines. 
oth aa try female labour, 
thorough knowledge of 





_ MACHINE pion gy 
Goar-outting, Turre Chuckin 





t, 
be used to the control of 
syne arg 120 hands, and have a 








up-to-date Only t ughly practical 
men with a fair tecunical education need apply. No person 
already on Government work will be —Ap icants 
must apply in the first instance to the nearest = spams 
Exchange, mentioning *‘ The Engineer” and No. A3 asa 
_ 
anted by Firm in London 
‘ dist TOOL TURNERS, sauee MAKE 

GRINDERS, ‘REPAIR FITTERS, TOOL FITTERS.— Men 


with first-class experience of the »ork should apply in first 

iculars of age, Levey employment, and 
to 141, “.he Kngineer” Offive. Those at 
on Government work ro resident a oe 


es givin; 
expec 
—— engaged 
0 miles away should not apply. 





“4 ’ 
anted, Builder's Engineer- 
DRAUGHTSMAN at once ; good experience.—Apply, 
hana aeay LOVATT and SONS, Ltd., Clarence-street, Wolter’ 
n. 





Wanted, for Controlled Estab- 


Pa tt North-West London ss Two JIG 
and Tool GHTSMEN ; also Two JUNIORS for 
Jigfand Tool yee No persons more than ten miles 
away, or employed on Government work will be engaged.— 

‘Address, stating qualifications and salary required, to 113, 
ay the Engineer ” Office 1l3 a 


Wane Immediately, nna gees 


MEN capable of designing Jigs and Tools for 
stating experience, 

ge, quoting “The ‘gngingor™ ana ie. 

No persons already on Government work need ap ply. 





Saatomins- —Apply, 


ne 





(ivil Engineer's Draughtsman 


for Manchester, accustomed to Railway Work and 
age, experience, and — 


pam | Construction. State 
Office. 


uired.—Address, P137, “‘ The kngineer” 


Wanted, for Benzine Fat Ex- 


TRACTION Plant, TWO MEN. Must have had 
previous experience, eight hours’ shift; excellent wages and 
permanent anes for right men. —Address, 159, * The Engi- 
neer” Office. 159 a 


ty 

W: anted, Improver Setter-up 

for ‘Herbert No. 4 _ A ene Merry to accurate work, by 

est. London district. 'No 

Mr more than ten miles away or engaged on Government 

work need opel A —— stating qualisications, &., to 48, 
“The Enginee: "48 a 











Qualified Works 
MECHANIC. my of repai 


st | Coal-handlitg Piant, E es, eee de ats culars, wages 
ee and copies of testimonials, to 73, “The ages rt 


Wanted, Two Good All-Round 


TTTERS, for Gluc, Fat Extraction Plant, and 








Chemical Works union rates, eight hours’ day 5 good perma- 
Fi position for good men.—Address, 160, the —— 
fice. a 





Drug! htsman Required.—Good 
Saperae Pie core with experience a 
General Mill Work and Labour-saving Machinery ign, 
large Controlled Firm in birming! district. Stave fully 
age, experience and salary required. No person already on 
Government work | will be gions — Are to fopine —— 








No. A3/19. 799 « 
D raughtsman, Temporary, 
Aeon immediately ; experienced in lay-out of new 


pent. a Bo with full particulars and salary required, to the 
LECTRICAL ML ENGINEER, Oxporntien ‘Works, 
aan road, ‘Tunbridge Wells. 118 a 


[raughtsman Wanted for Crane 


Worn. State age, experience, sulary, and when free. 

No person already employed upon Government work will be 

engaged.—Applicants must ay 4 to their nearest per tae 
Exchauge, “The ” and number 


ay | PTaughtsman Wanted for 


Generai Engineering work, controlled establishment, 
State age, experience, salary required, an 
when at liberty. No person employed on Goverument work 
will ve engaged. ply nearest Employment - Exchange, 
ti “The Eng ” and number 129. 129 a 











near London. 








{lao Required, Pre- 
feraviy with a knowledge of the design a jay-out of 
Woodworking Machinery. No person already employed on 
Government work will be _ .—Apply, stating @ experience, 
and salary req your nearest Amployment Ex- 
nge, quoting * ‘rhe Sueur” and No. A381¢. 13a 





ngineers, Draughtsmen and 

CHECKERS REQUIRED, London district, preferably 

with Aeroplane experience.—Reply giving pert particulars of age, 

experience, and salary req’ nired, to tsi, “The Engineer ” Office. 

No one at present ihn mw poy on Government work or resident 
more than fo 0 miles away need apply. lla 


Required by Engineering Works 
~ yee London), DRAUGHTSMAN (Mechanical or 
Marine); also DRa&’ ING-OFFICE CLERK. Junior appli- 
cants must have had several years’ experience. Nv applicants 
residing outside radius of 10 miles or already empioyed on 
Government work can be en, —Write, stating age, 
ot egg and salary required to 95, “ The eee 








Ree by. Im vortant Com- 


NY with 


PUMP STATIO IN W. GINEERS. 
(c) ee NEERS. anlar MAINTENANUE ENGI- 


Three years’ ¢ paid out and home.— 
Single men cate should a —_ full pectieaiars, 
qualifications, &e., id apply, wt ‘0. Deaooas, . Leadenhall: 
street, E.C. 3. 1434 





ae Manager. — Wanted, by 


ore pate seein be and E 
as SALES MANAGER Rand CHIEF REPRE. 
SENTATIVE oo “SOOTLAN D for the sale of brass and iron 
valves, coc! cers’ fittings. Good and excel- 
lent for the right man, but applications will only be 
con a men having, full eS a in ~+ ny 


Saree ieee caren ene ame 
sent by le to SI ol exp anon 
the 8 ating ful pert United unders 


and connectio: 
and Baginecrs, Ltd < Daren Foundry, Manchester. 730 & 





he ineerin 

© kun 
TWO ENGINEERS with Norkshep 
ence.—Applications, stating 
and salary 


Employers’ 
as Technical Assistants, 
and Management experi- 








accompanied by cc pies of testimonials, 
a Engn onan to The ENGI- 
“FEDRKATIO 24, Abingdon- 
by_or on 

P49 a 


ould be ressed 
NEERING EMPLOYERS’. 
Westminster, London. 


8.W. Canvassi assing 
| Dohal? of any. applicant will disqualify his application. 





(Controlled Establishment, North- 


WEST London district, REQUIRE the SERVICES of an 
ASSISTANT FOREMAN for | Electrical. Instruments. 
Applicant must be used to recording wattmeters and 
instruments, and able to take charge of lathe and machine 
work. Good opening for right man. No persons more than 
ten miles away or engaged on Goverhment work need Apply. 
—Adadress, stating qu , &e., to 49, “The mers 


Office. 





° 1° ° 
Die Sinker. — First-class Die 
SINKER for Heavy Drop Stamp including Motor 
se a Aircraft work. Reaenesieenlt on - _ full 
ic as to 28, ° employed upon 
svernment work will be engaged —-Applicauts mist a apply to 
ni “ngi- 

“61 a 





earest Emp 
neer” and ‘number 670. 


Experienced D Driver and Stoker 


imps; also a fob 
Apply 
R, 
A 





ased ee Fe 
for SERVICE LAYING per GENEKAL REPAIRS.— 
by letter, oe, references and wages required, to G. PO’ 
e! 


E 
aterwor nley-on-Thames. 843 





itters and Brass Finishers 
WANTED ; also IMPROVER TURN = for works in 
Surrey — near London. No one e n Government 
residing more than a miles away should — —_ 

Address, 178, ** The Engineer” 78 A 


Leather Peking and Mechanical 


LEATHER Soom. em. MEN for Cutti 
Splicing and Se : be experienced.—CHA RL 
ER and UO., Lid., veeinaguia , Leeds. 761 a 


Required 3 in Large Engineering 
London _ district, ane MILLE 
SCREW GAUGE TURNERS, PRESS TUOL MAKE RS 


age, experience, and w. 








‘equired. ersons at mt on Government work or resident 
more than 10 miles tt should not apply.—Address, 140, 
Engineer” 140s 





{be or Experienced Turner 


REQUIRED to.undertake the making of tools and jigs ; 
geod site Wost Bid with —- prospects to a reliable man ; 
orkshire 


z fc y.to your nearest re gee 
xc! _— e 
porsag aireedly on 


eer” and No. 

vernment work will be engaged. 134 a 
T'wo Improver Tool Turners 
REQUIRED oy yo Establishment, North-West 
London _aistrict, to accurate work; excellent oppor- 
tunity for an all-round apa permanent positions. No 
persons more than ten miles away or e on Government 
work need apply, —_— stating qualifications, &c., to 52, 

“ The Engiueer ” Office. 52 a 








ngineer (M. Inst. C.E ), 


with proved organising and management ability, 
commercial and works experience in land and 
America, DESIRES POS' Exceptional experience 
in organising engmeering “manufacturing, Replies 
treated as confidential.—Address, P13, “The Engi- 
neer ” Office. P1350 6 








Epgineer Foreman, Thoroughly 
patent, WANTED for Chemical Factory in end 
— the Pectful handling vs men — a —" een to te, 
dress, ex) ence and salary 
“The Didince  Gittice, a a 





be 
oreman Fitter Required for 
Aeroplane Factory, London district, capable of Taking 
Charge of Assembly Panel-beating and Coppersmith Work, 
No person resident more than 10 miles away oralready e 
on Goyernment work ni ge .—Reply rox jared age, full 
culars of experience an ry_req 0 Box 363, 
Sanison. Clark and Co., Ltd., 58, Great Pordand-street. ae 





Pee Planer and Slotter for 


ps Section of Controlled Factory in the Midlands. 

lary to Lhe ela competent man. No one alread) 

~ a work will .—Apply at your nearest 
Employment gappanes. “The Engineer” 


quilibe 
reference No. AS 


and 
Ma 





PARTNERS 

DIRECTORS 

BUSINESSES 

FACTORIES 
for these apply to 


WHEATLEY KIRK, PRICE AND 00., 


Kivet-eqdar, Manchester.” EC 
Newcastle-on-Tyne. Sp 3008 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paers IL, [i., LXXXVI. 
Numerical Index to Advertisements, 
Paer LXXXV. 
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THE ENGINEER 





 Ocr. 12, 1917 





and accustomed to preponaibility, 


Broadly Trained — Engineer, 
young, adaptable, 





aunuin. Address, PLZ, "The Bugineer™= Otesr Piss be 
ivil Engineer (Ineligible) Re- 


QUIRES POSITION. Many years’ experience in office 
and on works, on railways, us warehouses, &c Good 
surveyor and draughtsman. alculations and ag 
Will go abroad.—Address, PI, * ~The Engineer ™ Office. P128 





Engineer Desires Appointment, 


~ »e 
ur South African House, 
which has for socoral, ears rt oe My, opinate 
business with the Gold and Coal M 
SeQUInGS ‘AGENCIES. for Steel Piste 
Shafts, Battery Stems, Trucks ang 
oon ssories, such as Fishplates, Crossings SEE. 
Apply, AGENCIES, Samual Osborn and cn inl oO. 
Box No. 1, Clyde Steel Works, Sheffield. 





epresentative Engineer 
(M.I. Mech E.), having central Offices ~4 on, sh and 
well-established — connection, WISHES to REPRESENT 
MANU OFACTU RE! ‘ood En veering or allied Spgciality.. _ 
Aduress, 738, ‘ Phe Eng neer ” Office. 738 6 





years’ mechanical and constructional 4 
experience, comprising practical and theoretical training, 
drawing-office, machinéry erection, and chatge of factory.— 
Address P140, “ The Engineer” Office. P40 b 





° - . . 
ngineer, Electrical, Mechanical, 
University trained, technical and commercial experi- 
ences, speaking Russian, English, French, highest credentials, 
vai SITUATION, —Address, P133, ‘“ The ee 
Office. B 


Eagineer, M.I.M.E. (42), De- 
SIROUS of Change, SEEKS POST as oh gt or 
WORKS MANAGER. Thorough practical traini ing. der- 
stands manufacture of munitions of war. Has held diimibar 





Exgineer ete with £2000 
to £3000, who will wg med a Bowny oe bn in = ota- 


established General E by 
over about £12,000 p.a. Woule by man with ex experience 
foundry work or foi eo omg we AR = and 
€O. (London), Ltd., } Banger eng 


ngi 





ee Wanted.—Small Engi- 


N me oe enaned a ae of 60 per cert, 
es © rogardy life or 
gegen tf cep ey in arketing « : Disposal of same 


and Nightingale, Liverpool. 148 « 





responsible positions. Car duce 
Would prefer position in works eaaceree motor or aero 
engines, &c.—Address, P126, ** The Engineer” Office. P1268 





Experienced Practical Mechani- 
AL ENGINEER, tactful with male and female bows, 
familiar with W: oleh and M. of 
HEAS from FIRMS to = Py he might 
MECHAN.,” 9, Hiil-road, Carshalton, euiree 


Foundry Manager Shortly Dis- 


ENGAGED. Practical man on * grey iron,” brass alloys. 
and malleable castings ; good organiser, expert knowledge “of 
modern moulding ms achines ; aged 44 years; clear Ey 3 
1# years’ full control of large concerns. —Address, P97 bor * The 
7 B 


M. ag oa would like to 
t be o' som! _ 





of Steel Con- 


t. wide, 1 Spent a tons 5 
‘The Engineer” Office 


Wanted, Paling 


actapaty yh FI two ars 
single storey.—Address, 


anted, Crane Gantry, About 
6650ft. long, complete with columns an girders, oui 
for 10-ton Overhead Crane, about 70ft. — of —— 
about 20ft.—State full lars, lowest ons poten, and where can 
Engineer ” Office. 829 


be inspected, to 898, * 
anted, Dynamo, 110 Volts 


6K. W,, or Spore ull particulars, F’ 1ELDING 
and PL avr, Ltd., Glouceste: @ ¥ 











Engineer” Office. 

Foundry Manager, with Good 
practical and managing experience, SEEKS POSITION 

offering larger opportnnity and scope.—Address, 157, * Phe 

Engineer ” Office. 137 6 





anager of Important Engineer- 
ING Firm, shortly ter ng 
POSITION as GENERAL MANAGER or other reso Me 
post. Twenty-five years’ efigincering experience, threc of air- 
craft, Accustoméd to negotiating largé coritracts and 
hafidlitig big business. Splendid record for production ; w:dé 
commercial experience; good ofgafiiser; accustomed to 
handling large numbers of men. —Address, 100, * the Bate 
1 


neer ” Office. 
ech. 








\ and Struct. Engineer, 
« A.M.I. Mech. E. (36), present London, 3 years works. 
18 years D.O., Desires Post as Assistaat — c Engineer ; 
general millwork, {Special mn-ce. conveying, power 
plants, structural, electrica’. Excellent reference 3.—Address, 
Dist, “The Engiueef” Office. P1s 8B 


Mechanical Engineer, Danish, 
27 years, SEEKS TION, England or Abroad, 

with firm where ability and thoroughness is appreciated ani 

rewarded.—Addresrs, P24, “* The Engineer ” * Offine. PI & 





Russian 
ee, used t6 motor 
ssian, be ong 
a 





Mechanical. ‘Engineer, 
(30}, with French University 
cars, aeroplane and gun parts, speaking 
Freach, WANTS SITUATION.—Address, P73, 
neer” Office. x : a, Be oES., 
etallurgist (30), University | s« 
man, qualified, six yeats’ works experience, shortly 
DISENGAG Ev.—Address, P106, “ The Engineer ” Uffice. 








06 B 
Works Manager or Superin- 
TENDENT at LIBERTY (age 35). A thorough C3 


tical ongipeer, with technical and commercial knowled, 

Experienced in autos, capstan, and centre tathe work ; ak 
jig and tool design, and with wide experience in ———— and 
erection ; expert knowledge of fases, mentary orgs parts and 
general — specialities. —Address, P103, “ The ~ al 


neer.” O 
—— 


hief Draughtsman Desires 
IMPROVED POSITIUN ; 12 years’ experience stcering 
gears, capstan gears and ships’ auxiliaries ; so four years 
steel works, general engiveering and repairs. — Address, 
P127, “ The Engineer” Office. P127 5 








[isengaged Draughtsman (39), 
workshop and College a 15 years’ general and 
mechanical engineering exporie: ces. — 
Address, P1359, *‘ The Engineer” Offic ce. P1S & 


E 





ngineer- Draughtsman, 18 





years’ experience in ignite cneteese of hydraulic 
and general engineers, also se ears’ coal distillation aud 
chemical —s DESIRES | POST: —AGress, * Phe 
Engineer” Office. 
> 
Foreman Pattern Shop and 
Foundry DESIRES GHANGE; seven years present 


position ; practical experience of internal combustion engines. 
—Address, Pi4l, “The Engineer " Office. Pifl s 





: a 
Machine Shop or Works Fere- 
MAN (33) DESIRES POSITION of RESPONSIBILITY 
as Avsistant to Manager or Head Foreman, with good perma- 
nent prospects; five years’ ¢ ntrol (good past and present 
references). Free shortly.—Address, P136, “ The ir i 
Office. _ 





osition as Foreman or Assist. 

WORKS MANAGER, accustomed to very accutate 

Government work. Highest references.— Address, P131, “* The 
Engineer’ Office. Pils 





eprese ntative.— Well Con- 
NECTED ENGINEER Desires London REPRHSEN- 
TATION of Firm of Engineers on Government work. Exten- 
sive experience in negotiating and handling all classes of 
munitions, finance, &c.—Address, P98, ** The kngineer Pen 
HAVE an OPENING for a YOUTH of Good 
Sducation as PREMIUM PUPIL. 


the course to include both Works and Drawing-office. 
ddress, 2002, “‘ The Kngineér” Ontice. 





Large Fi irm of Engineers in 
TY Miulan 


2002 » 





[ ast. C.E., Inst. Mech. E, B.Se., 


and all ENGINEERING EXAMINATIONS. —Mr. G. P. 

k NOWLES, B.Sc., A.M. Inst. C.H.,&c., personally PREPAKES 

‘ CANDIDA? KS, clthor orally or by correspon deiice. Hundreds 

of successes during the past twelve years. Courses can be 
commenced at any time.—39, Victoria-street, Westminster, S.W. 
256 B_ 





> =r) ° 
French Firm Having Numerous] 
clients and excelient connectious amungst Army con- 
tractors is wiiling to REPRESENT FIKMS mantifaciuring 
sheet iron, roiled iron, machmue tcols, steam valves, drills, 
cutters and high-speed steels, &c.—xeplies, in French or 
English which snould state if al ready resented in France, 
should sent to A. d. COL LARD, 24, a Rue. de la Chaussee 
D’Antin, Parig, 546 p 


anted, Good 30-Ton Truck 
Tanne ee nee 20-ton CART WRIGH- 
ING Oy RTE pr fall _— to _ 
W. WARD, Ltd., Albion Works si Sheffiel 





Wer ted, Modern Planin 


MACHINE ; j,Bood condition ; by sega to plane 61 
fou: | boxes. Also 


; three or 
bot re x, ate . b Addreas fall partoulass to Piss, 6 «the 





wie on 


Fo ‘Sale :— 


350.K.W, ALTERNATOR, three 
pen by B.'P.H. Go., driven b 


by ¥, 26i1 i. 1. 
Trontreke wheel 20ft. diam. a mg “Very fine set. 
220 BD e ELECTRICAL SET, com- 
msion Vertical Enclosed > 
Beit rand, Stored Alternator by BT. H. oe merit 
ONE 125 K.W. ALTERNATOR, by Ferranti, 
Engine 290 HP, ty ertode. Vertical Cross Compound 
% yd. a 


H. McLare 
250 H.P.. VERTICAL CROSS "COMPOUND 
CONDENSING EB! saaiee, gy 


and H, McLaren ; 
25 — Ww. DYNAMO, “SHUNT WOUND, 
10 volts, 228 amps., €40 rovs. ; 2-pole t; 

v ERTIC. AL usta R, 6ft. high by! 2ft. bin. dia., 
insured for 80 1b. pressure 

One 3-throw HORIZONTAL PUMP, for belt 
or motor drive, 6in. dia. rams, 12in. stroke, with fly- 
wheel, and motor 400 volts 


oe-piien, | 50 cycles, 
40in. L.P. a. 
One 


One ditto, 24in. dia. rams, 4in. stroke, 5in. dia. 
pulley, and motor 250 volts. 
R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


ant AT MILBURN HOUSE, NEWCASTLE-ON-TYNE, 
: 44 Wakefield ; 867 Newcastle. 








Tel Add, : * Engineer, Wakefield.” 2017 «6 
Fer Sale, Electrical Plant. 

MOTOR GENERATOR by G.E.C.; Motor, 500 volts, 
226 amps., driving 2 series-wound 


Boosters, 110 volts.’ 120 K.W. 
40 K.W 


.W. ito, 
3 Robey V. Py 
Scott Dynamo, 80/100 volts, 200 amps. A)l second-hand 
Motors, ali sizes; immediate de jivery givon.—WILLLAMS 
and SONS, South Bermondsey Station, London, 8.E. 16. 


For: Sale, Gas Cylinder, 34in. by 


; Beard’s valve and ga travelling box ; cylinder 
stand Caine to NEWELL, Cadel, tase "Malling. Maid: 
i) 


For s Sale, One Buckton Vertical 


Single e-lever Testing Machine, impose and measure loads 

ap to 30 to) ns, tension up to maximum stretched length of 

ain. between clip boxes, with variable specd motor.—Address, 
804, “The Engineer " Uffice. Gu4 @ 


Fez Sale, One No. 2 Swing Head 





G 








Scoumeits MOULDING MACHINE, Oy Messrs. 
Rudman, Laney and Caren, Ltd., Taunton is machine is 
néw, fot havi “Pfics and full particulars upon 


D, 
application to E and Ht ROBERTS, Ltd., Deanshanger lron- 
works, Stony Stratford. lle 





For, Sale or Hire, Electric 
to 300 H.P.; ABLE STEAM 

ENGIN res HP. Sika'W BOILERS, RANA, 
PUMPS, pont! E TOOLS 8 ot ; reasonable 
térms, immediate delivery.—J. T. aa SONS, ane 


Queen Victo ia-Street, London, RC. Tels City 3938. 2025 





Engineer” Office. 
W anted, One 100 K. W. 480 Volt 
t Gas (with Producer Plant), Steam, 
og. Ds Diesel + rect-coupled GENaRATING SET, com- 
— One a ALN SWITCHBOARD, suitable fur the above set. 
Que 10 K.W. volt BALA sCER. 
Full details and price ied ona i quickest delivery that 
can @ffectéd to be stibifitted to 832, * The 
Ufice, es 12 


Wanted, Pair Geared Hauling 


GINES, about 20in dium. cylinders, with drum.— 
Particulars and price to 145, ** Tue Engineer” Office. 146 F 


Wsntet an Time Register, Any 


lowest price. mi ih godd working order. 
fe Digg] ma OS T.R., Suite Agency Lid. 100, +100, Fleet 
* El well-Parker” 


Wnt, Two 
preferred ; “2 








WLEVATING | TRUCKS, tybe EE. 
tate price and full particulars to T 
BiRMiNG fam eeALW a CARRIAGE AND Wwagun 


, Ltd., Sniethwick. 


Wanted, 10-Ton 3-Motor Elec- | 3 


TRIC OVERHEAD TRAVELLING CRANE, 70ft 
span, suitable for Sphasé, 449 volts, 25 period: 





is —State ful 
d, to 828 


Fe: 5 Sale, Steel Piles, Second- 


about 250 in vartogs jasigtne, from 17h. to 
40ft. ae Le 126, * The Engineer” Office. 126 6 


Sale, Theodolites, 


or 
F ae Fn ag ag arty SBOORD- RAND. 
SON’S, 338, High Hol 
‘opposite Gray’s inarosdy.” 
For Sale, Levels, 
N 
DRAWING 1 SS terre SRCOND- BAS D. 


W.C. 
(oposite Gare Inh- athe 


Me Sale, Three-Throw Motor- 


MVE Sie PUMP, “Edwards” type; cyls. lin. 
e; conpled to (4 h.P. moment otor, in 

530 Ma footie. rpm, suitable tur Condenser of BW, 
very.—WiL Ula» MS and Sons, 

South aie 124 











particulars, s lonept Ee, and where can be 


“The Engineer” 
Four-Cutter, by Robinson or 
Sagar; also CONCURETE-MIXER ee —Full 
particulars to GAZE's, Kingston-on-t hames. P16 F 


Re uired at Once, One 175K. W. 


Phase pe ae te Ae suitable for direct coupling 
to Willans engine, w penods, 375 r.p.m. PF. .73 
either with combined eactear’ or suitabie for exterior ath 
tidn from 120-volt mains. An offer of beit-driven alternator 
might be considered. Lowest possible price and delivery.— 
Address, Hv, *‘Lhe Kngineer ” Office. 110 F 











‘wo Air Compressors, by Inger- 
SOLL ; duplex steam cylinders, 10in. dia, ; arn ait 
—e 1 and 16in dia., intercooled. Two ALK COM- 
ESSORS, by Trigersoll ; straight time steain Siiven : 14in. 
steam cylinder ; 14¢qin. air cylinder.—JAMES B. WATSON 
and SONS, Engineers, 33, Huns'et-road, Leeds. F 


inte 
tation, 4% 8.E. 16. 
. = + a 
For Sale, Two Second-hand Gas 
ENGLNES, by Messrs. Tangyes’, in good conlition, 25 
Pr 4 35 H.P. at 180 revs. respectively, complete with leather 
ving belts, friction clutches, and suction gas plants 
ioe with one new scrubber a 
Can be s33n running by appoint 
tied and taken 045 about the first, week in 
January, 
Apply, as regards price, &., 
Messrs DIXON BROS. nd HUTCHINSON, Ltd., 
Engine rs, 
Woo'stou, Southampton. 


Fe:,, Sale, 


ofttailars he Binet by Oy hn cel tube, ne 





Two Tender Loco- 


uge, Six wheels (four coupted), 
-1661b. work: 





a copper roe gery fin 
and brakes ; my — 8 ‘king up water 
wh faasing. ple0 dares R Bue ECAR ety 

g, aad one 48ft. 


arti. ; Em ble cy hele put odating 2 passen 
Et iy. Ever Every tTactilts %, in d 42 pateengers 





Ai Co Compressor, Enclosed Type, 
essa = —— a ep eer feet } ee to olb. 
lt drive.—Address, 120, ‘* The Engineer” ( ice. 1 6 





Fer: Hand-scraped Surface Plates, 
; apply to H. eae and CO, Ltd, Constantine 

Works, Windus-road, London, N. 16. Large ‘stock ‘kept, Unders 

promptly executed. Planing ‘work undertaken. P1226 


For Hire, Pumps and Well- 


BORING TOOLS for Con‘ Seeetion’s Lane Wells, &c. 2in. 
Cv., —— Th 





to 2%in. diam.—R. RICHARDS an 

street, London 8.E. Telephone Sa! #78 Hop 

fo or Immediate Delivery, One 
high-class LANCASHIRE BOILER, Soft’ by 8ft., just 

passed for reiusurance at 100ib. pressure; no cross tubés.— 


JUSEPH PUGSLEY and SUNS, Ltd., Cattybrook lron- 
works, Lawrence Hill, Bristol. 112 « 











‘or Immediate Disposal, a 
givantit of ein. Pye M Mery | t PL ee! and several 
SUN PA LEL SL. STOP vA , Sin., 
Qarticuiar = v applieation % ae ELEt- 
Vinds 1716 


HOPK 
Sin., and 4sin. ral 
TRIC SUPPLY OO., 


FOR SALE, 
Large Quantity YORKSHIRE 
and other GAS COKE. 


THOS. DUXBURY and CO., 
N128 Grosvenor Chambers, Manel 








ter. 


or Sale, Blower, , _ din, with 
wo ae oiling mg fast and ivose pulleys; for imme- 


rib, Glo. ‘a KING. and co. Lrd., Engineers, 
Nailsworth, on, fr05 


For Sale, British Manufactured 
BLACK gt ee aoe FiITLINGS, Ec. BOWS, 
t 7 an stock Write, 

eo 














ay or and TEES, &. ; 
74, W. H. Smith’ ana ph 
| Biacktriars, Manchester, 


cppaute 21, Post Office, Docks, Cardiff. 147 c 


or Sale, Two 40 K.W. Parsons 


T STEAM GENERATORS, 220 volts.— 
Eats ry rt SON3, 37, Queen Victoria-street, Tendon, 


Sa Sale, 30u-K.W. Generator, 


nde be tamy = odsé, 500 volts D.C., compound wound, 
on for rope drive.—HARRY H. GARDAM 
, Staines. 








ona nd CO. | Ltd 


Fiore Sale, 8- Ton Independent 
anette WHARF CRANE, 24ft. sted jib; mak 

Bastert ; excelient condition.—Apply, J. WARDELL 
ntoo. 3, Victoria-street, S.W. 1. 


ae Sale.—32-Ton Hand Travel- 
ae eo’ 42ft. oe. girder type, double chain. 
” CROSSLEY GAS HNGINE. 
yt Davies and METCALFE, Ltd., Glonitiey. 106 











(Jenerating Sets, D.C. 


K.W. Relliss-Crompton, 440 volts. 
87 K.W. Belliss-Greenwood, 220 volts. 
Two 110 K.W. Belliss-Jackson, 220-230 volts. 
One 100 K.W. Belliss-Silvertown, 440-500 volts. 
Oxe 100 K.W. Belliss-Crompton, volts. 
One 80 K. W. Belliss-Dick Kerr, 500 volts. 
GENERATING SETS, 
Gee 400 Sty S » 350 volts, I 


TURBO GENERATUE ~ 
Qne 360 K.W,, 440 volts, D.O., 
Une 75 K.W., 110 volts, ‘Parsons Futbo. with condensing 
plant complete. 
MOTORS, D.C. 
7 tk ni ad shunt-wound Gromptoh, 110 volts. 


ous 
ar open type, shunt-wonnd ©rofnpton, 


ohn Az 
One 10 ie. ‘Parker Bi-polar, 440-560 volts. 
MOTORS, A.C. 
Three 80 and One 35 H.P. Slip-ring, 50 period, three-phase, 
440 vol s, : 


BOILERS. 
Pars omic, 13ft. 6in. x Wt. Oin., 160 Ib. pressure. 
—_ - 8ft., 160 bb Proapur, 
uns Lanes, 20f ort. ‘Gin. 
One Biake Waste Heat Boller, fft, in % Mt. 6in., insured 


Ri 








160 Ibs. 
Apply, GILMAN, Ligh is, l73@ 


bs barnes | 


FOR SALE 
Tanks : 


One 46ft. x oft. 6in, Egg-end BOILER TANK 


Hydraulic Machinery : 
H.P, PUMPING ENGINE, by Hick-Hargreaves, 
Corliss waages, pumps for 2} tons pressure per 


juare inc! 
Fielding’ and Piatt HYDRAULIC POMP, cylinders 
x 15in., rams aT dia., for 1 . pressure 
nybiatuic. ‘accUMU LATOR, Sin. ram, 10ft. 


Three etisdrantis Sin; Sinsb ona PUNCHING and SHEAR- 
Nie by Fielding and Platt. 

Two! Hinge “Ty = HYDRAULIC RIVETERS, 25in. 

ee A HYDRAULIC RIVETER, by Berry, 


rte Portable HYDRAULIC KIVETER, 
mr Bel Berry 84in. gap, 1500 lb. w.p. 


£110 


£110 
£116 


Steam Pumps 
Special 300ft. series T. Sai PUMP, cylinder ma, 
ump 10in., stroke 24in., suction din. 

Evans SINKING G@ PUMP, éylinder léin., pump 7in., 
stroke 12in., ae Sin. ‘“ ‘ 

Four PULSOMEIER PUMPS, low prices. 

Six CENTRIF UGAL PUMPS, 4in. to 8in. 
belt and engine driven. 


Steam Hammers: 

Massive 3+Ton STEAM HAMMER, by Thwaites, 
ner. 

15-Cwt. SINGLE-STANDARD MASSEY STEAM 

2-Cwt. SINGLE-STANDARD MASSEY STEAM 
HAMM ep ‘pipe i Tamers 


£80 
+80 


outlets, 


Aerial Ropeway : 
on, AERIAL ROPEWAY, by Bullivant, 500 yards 
’.. = A re d 


Boiler 
Babcock and Wilcox WATER-TU BE BOILER, 150Ib. 
w.p., with Water Softener and Tanks complete. 


JOHN F. WAKE, DARLINGTON. 174, 





Barges and Lifeboat : 
Ton STEEL BARGES, each ; £375 
Fine TEAK LIFEBOAT, 33ft. 6in. by 8ft. beam, 
with Launching Oarriage os : ; £9 


Machine Tools 

Very, Bos. poe. Horizontal gg ale DRILLING and 
NG MACHINE, by Muir, bed 26ft. long, 

Vy spindles Sin. and Fa. diameter, weight 


about 25 to! F 
Doubinbentea Horizontal BORING MACHINE, 
spindles 44in. Th weight about 16 tons, 
table 14ft. x 1lft. 6 
Treble- ow LATHE ingabstook Min. centres, 
wit a by. Greenwood and 
Two tan “cENT one with 


attachme: 
One Double. headed MILLING MACHINE, by Groen- 
wood and Batiey. 


Cranes 


een STEAM D DERRICK CRAES, by Morgan, 50ft. 


Twa 20-Ton Hand- operated TRAVELLING 
veal CRANES, 40ft. span, good condi- 
aes 

Steam-driven OVERHEAD TRAVELLING 


TeRA NE, 44ft. 8 
FIX&D STEAM crate 18ft. steel fixed 
5Ton oY RHEAD TRAVELLING CRANE ‘(Handi, 
‘. span. 


Steam Navvies. 
Very fine 12-Ton WHITTAKER NAVVY, almost as 
new, some anc and ready. ice . 
Two a Crane Type NAVVIES, “being 


ts 
16-Ton. w ry ae ‘Crane Type N AVVY 
pares H.P. Ruston-Proctor Tower Type STEAM 
NA £750 
10 H.P. Ruston Proctor Tower Type STEAM NAVVY £50 


Locomotives : 
Two + gary moa» Four-coupled, 2-4-2, Side-tank 


Beniiting 


£1400 


£1250 
£900 





Main LOCOS., cylinders lin. » being 
rebuilt, each . £2500 
l3in. Four-cou unl Stancine Ware LOCO., 140 Ib. w. p. £950 
llin. Six-cou Manning-Wardle tou. 140 1b. w Pp. £750 
llin. Four-coupled I SARL: ew box, re-tubed £750 
9in. Fuur-coupled LOCOMOTY kK. 1201 Ib. w.p. £455 
Sin. Four-coupled Manning-Wardie LUCOMUTIVE .. £500 
JOHN F. WAKE, DARLINGTON. 175. 
Narrow-gauge Locomotives : 
3ft. mage | Huusweli-vlarke LOCO., 10in. cylinders, pom 
7H 
Mt. ge LOCO, ‘Sin. linders, thorc ughly overhauled £500 
ny eb pind Type Kerr- stunt Lucos., 
7giv, cylinders, overhau ied, 150 lb. w.p., for ft. din. 
a Qin. gauge, each £650 
2ft. gauge eee Loco., agin. cylinders, over- 
uled . £650 
Railway Wagons : 
50 12-Ton Pas ae COAL WAGONS, side and 
o doors, pitch pine bodies ; fine lot ; immediate 
elivery. 
40 a 12Ton HOPPER WAGONS, bottom a 
£75 
100 10-TONNERS, sides falling full length, re- 
built, each .. aA be of ‘= se o * 875 
100 10-Tonners GOOD WAGONS, side doors, each .. £60 
10 12-Ton DUUBLE BOLSTER WAGONS, each £75 
15 10-Ton SINGLE BULSIER WAGONS, each. £5 
he above vba ony hate laminated cong Sears, 
are th ly oyerhauled for works 
Also a number of 10 and 12-Ton MAIN | INt 
fe had J Coals, &c. Inquiries invi 
25 10-Ton CO VANS for Main Lines, each .. £10 
@ Ht. pa oD TIP rte aie _ tops, 


oak underframes, eac! 


JOHN F. WAKE, DARLINGTON, 


S.B. QP IRON 


& STEEL Bars, Plates & Sheets. 


STRINGER BROTHERS, 


WEST BROMWICH. 


PATTERNS. 


GEO. aVAILES and CoO,, 
of 386, EUSTON ROAD, N.W., 
are prepared to MAKE ALL CLASSES of PATTERNS! 
plain or cored work, to drawings or sketches. 
su r 
ane” Fee ge ey out under customers’ personal supe 
MORTISE GEAR WHEELS, all Stes. Spt 3015 


W. G. BAGNALL, L” 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 


Pye em Arend oe. hw] Sr oe Se, 
of Highest-o 


1766, 














‘Minsis or 


bles 
Tipping Trucks, ony Wagons, ner roy ® 
See Titustrated Advt. alternate wssties. 











£10 


£10 
£115 


£80 


Sasese 


0 
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THE USE OF CULM AND OTHER WASTE 
FUELS. 


By JOHN B. C. KERSHAW, F.I.C. 


One unlooked for result of the increased cost of 
labour and transport in all manufacturing countries is 
that the “dumps” of waste fuel in colliery districts are 
yrowing in size, and that the proportion of fuel left 
in the mines as unmarketable and not worth bringing 
to the surface. is far greater than is desirable from the 
point of view of national economy. 

Large consumers of fuel, in towns and cities far 
distant from the coal-mining areas, have, in fact, 
now recognised the absurdity of paying high freight 
and railway charges upon such incombustible matter 
as water and ash; consequently, washed and properly 
graded coals are rapidly growing in favour with 
these classes of consumer. The large shipping 
companies also have begun to purchase and use 
washed hard fuels from the South Yorkshire coal- 
mining area, in place of South Wales steam coal, 
and the demand for scientifically prepared fuels is 
thus increasing, month by month and year by year. 
‘The coal-washing and cleaning plants at collieries 
tend, therefore. to multiply in all up-to-date mining 
centres, and the dumps of culm and other washery 
refuse are growing in size, and also in economic value. 

So far the attempts to utilise this waste material 
for steam raising or other power purposes have been 
confined chiefly to the colliery companies themselves, 
but with the extension of their plants the time is 
rapidly approaching when the companies will be 
unable to burn or gasify even a small proportion of 
their total output of this low-grade fuel, and its sale 
to outside consumers will become necessary. 

Owing to the high percentage of incombustible 
matter, it will not pay to transport the material far 
from the mining centres whére it is produced, but 
within a certain limited radius, say five to ten miles, 
culm and washery refuse, when burnt under steam 
boilers or gasified in producers, form very valuable 
cheap fuels for power generation. ‘ 

Special types of furnace grate and of gas producer 
are, however, necessary in order to obtain good 
results with these materials, and in the following 
article facts and figures are given, basgd upon recent 
practical trials in England, America, and Germany. 


IN THE UNITED KINGDOM. 


The early attempts to utilise these low-grade fuels 
for steam raising in the United Kingdom were made 
in furnaces of the destructor type, for it was recognised 
that it would be impossible to obtain a decent 
evaporative efficiency from fuel, often containing from 
25 to 35 per cent. of ash, in the ordinary type of 
boiler furnace. 

Goodrich, in Magazine 


the Engineering some 


years ago, pointed out that a Lancashire boiler with | 


a grate area of only 38 square feet. could not possibly 
maintain its proper rate of efficiency with a fuel the 
evaporative power of which was at the best only 
4 lb. of water per pound of fuel, and he proposed that 
the grate area should be doubled, and that compressed 
air should be employed to support the combustion. 
External brick cells with grate areas of from 
50 to 75 square feet were therefore provided, and 
under these conditions, with forced draught, an 
evaporation of 10,000 lb. of water per hour, with a 
Lancashire boiler measuring 30ft. by 8ft., became 
possible. This Dutch oven type of furnace, however, 
while quite useful for large-sized material like culm 
and the *‘ brasses ”’ from hand-picked coal, was found 
to be impracticable when fine grained material and the 
refuse from coke washeries had to be burned, and the 
Bettington type of tubular boiler has now come to 
the front as the most suitable for steam raising 
purposes with these classes of low-grade fuel. This 
boiler has often been described in the technical 
papers, and some of the latest tests with it are 
recorded in the Jour. Soc. Chem. Ind. (1917), page 114. 

Professor Cobb, in a paper read in April last before 
the Midland Section of the Coke-Oven Manufacturers’ 
Association, has pointed out that the Bettington 
boiler will require modification in some respects before 
it can completely burn large-sized grains of coal and 
coke. The time during which the particles remain in 
the combustion zone of the boiler is, with the present 
design, far too short to allow of their complete 
combustion. The question of the best materials for 
the refractory lining of the boiler is also not yet 
settled, for the high temperature and the molten ash 
or slag combined have a most destructive action 
upon it. However, these difficulties will, no doubt, 
he-overcome in time, and when they are, the Betting- 
ton beiler will prove a very efficient type of steam 
producer, when fired with the finely divided waste 
materials from coal cleaning plants and coke 
washeries. 

The coal dust that accumulates upon the floors and 
ledges of mines, and proves such an added danger 
when explosions occur, could also be collected and 
utilised for steam production if a battery of Bettington 
boilers were installed at or near the pit head in all 
coal-mining districts. 


COLLIERY DUMPS USED FOR GAS PRODUCTION. 


As regards the use of waste fuels for producer work 
in the United Kingdom, Fernald, in Technical Paper 
No. 123 of the Bureau of Mines—published in 1915— 


gives some figures obtained from the manager of a 
large English colliery and ironworks equipped with 
a mechanically-operated excentric grate gas producer. 
Several types of producer have been designed for 
working with fuels high in ash contents, and the more 
successful are provided with some form of revolving 
and excentric grate for removing the ash automatically 
and for preventing blocks, due to the formation of 
clinker in the lower part of the producer shaft. In 
the best form of these producers, the degree of 
excentricity and the speed of the grate can be 
adapted to the amount and the fusibility of the ash 
from the fuel used. In the particular case referred 
to, a water-jacketed revolving grate producer was 
installed for the purposes of utilising the “ batts” 
from the colliery dumps of waste fuel, “ batts” 
being the local term for the larger pieces of shale 
containing a good proportion of coal. It has been 
found in practice, however, that better results can be 
obtained by crushing the larger material, and by 
passing both the large and small through a washing 
plant before charging into the producer. In this way 
the dump is being gradually reduced in size at this 
colliery, and 115 tons of the unwashed material yield 
60 tons of nuts-—classified as Nos. 1, 2 and 3—and 
40 tons of slack. ‘The sample of the original waste fuel 
taken from the dump tested as follows : --Moisture, 
6.99 per cent.; ash, 52.12 per cent.; volatile matter, 
18.37 per cent.; fixed carbon, 22.52 per cent., and the 
calorific value of the undried fuel was 5065 B.Th.U. 
After washing, the fuel tested as follows :— Moisture, 
5.86 per cent.; ash, 24.60 per cent.; volatile matter, 
28.75 per cent.; fixed carbon, 40.79 per cent., and 
the calorific value of the undried fuel had increased 
to 9869 B.Th.U. The manager stated that the 
producers operated well with this washed material, 
and that success in dealing with it was due to 
the water jacket. The slag contained on the average 
4 per cent. of combustible. 


COKE BREEZE OR * BALLAST” FOR GAS PRODUCTION. 


In the publication referred to above, Fernald also 
gives details of the utilisation in England of coke 
“ballast,” which is the name given to the 
| “fines” produced when screening coke. The pro- 
| ducers in this case were employed for firing brick 
| kilns, and were non-by-product producers with 
| stationary grates. The “ ballast ’’ used showed the 
| following composition as regards size :--40 per cent. 
passed through a jin. sieve, 19 per cent. was between 
| din. and }in., 14 per cent. between fin. and }in., and 
27 per cent. was less than jin. The analysis of 
this material gave the following figures :—-Moisture, 
| 10.77 per cent.; ash, 12.05 per cent.; volatile matter, 
4.92 per cent.; fixed carbon, 72.26 per cent.; calorific 
| value in B.Th.U., 11,160. 

The fuel was therefore not a low-grade fuel in the 
sense that the ash contents were high, but simply 
| on account of its fine state of subdivision. Jn recent 
years a considerable demand for this class of fuel has 
been created by electric power engineers, who use it 
for mixing with the cheaper varieties of bituminous 
fuel for use in steam boilers. The method employed 
was referred to in an article in THE ENGINEER of 
January 19th last. 








IN THE UNITED STATES. 

One of the most notable installations in America 
for utilising the refuse coal from the washing plant 
attached to a large colliery is that erected by the 
Lehigh Coal and Navigation Company, at Hauto, Pa. 
This colliery company mines in the anthracite coal 
area, and places on the market the ordinary 
commercial sizes of anthracite. Although the calorific 
value of the refuse from the washing plant is from 
9000 to 11,000 B.Th.U., there is no profitable sale for 
it, on account of the large proportion of dust it 
contains. In order to reduee the costs to the lowest 
possible point, the refuse is transported directly from 
the breakers and washeries to the coal bunkers of the 
power-house in gondola cars. The original capacity 
of the power plant was 30,000 kilowatts, but it is being 
increased to 100,000 kilowatts, and some idea of the 
amount of refuse to be dealt with can be obtained 
from the fact that in the production of the size known 
as ‘“‘ stove coal” alone, the Lehigh Company turns 
out enough refuse to run the whole of the enlarged 
plant. The original plant comprises eight Babcock 
and Wilcox double-ended units. Each boiler is 
provided with four grates, half of each set being fired 
from one side and half from the other. The boilers 
are of the five-drum bent tube type, equipped with 
superheaters, and are designed to carry 225 Ib. of 
steam pressure. Exclusive of the superheaters, each 
boiler has 10,000 square feet of heating surface. Six 
of the boilers are equipped with hand-fired dumping 
grates of special design, and the two remaining units 
are equipped with automatic travelling grates, a 
development of the Coxe design. In the case of the 
hand-fired furnaces, the grates are 12ft. deep and 8ft. 
wide, making the total grate area 384 square feet per 
boiler. Four of the boilers are provided with Acme 
slotted top grates, and two are equipped with pin-hole 
tops. In each case about 6 per cent. of the total 
grate area is occupied by air apertures, the holes or 
slots being about */,,in. wide. The apertures are at the 
bottom of grooves moulded across the grate tops, 
at right angles to each other, giving the appearance 
of a waffle-iron. The grooves are provided in order 
to prevent the coal from choking the apertures, and 





thereby hindering a free circulation of air through the 





furnace. Other features of the furnace are the use 
of vertically sliding furnace doors, recessed ashpit 
doors, and shaker handles to prevent obstruction to 
the firing aisles, double fire arches, cinder catchers, 
ventilation of fire wall to prevent burn-outs, and 
independent brick settings which are not affected by 
expansion of the metal parts. Double superposed 
fire arches are provided, so that if the lower one burns 
out, the upper one will come into use. Between the 
superposed arches is an air space through which air 
is allowed to circulate slowly, in order to prevent the 
firebrick temperature from reaching such a value 
that the material deteriorates. The space over the 
grates is practically a reverberatory furnace, which 
ensures the complete combustion of the fuel. The 
fire arch is 9.5ft. long, and covers two-thirds of the 
grate area. The combustion chamber above the 
brick wall is unusally large, and is so designed as to 
reduce the velocity of the gases, and to allow any 
unburned fuel to drop back into the fire and to be 
consumed. The gases from four furnaces under each 
boiler pass up through the central combustion 
chamber and then divide at the top, going through 
two passes, striking the flues and superheaters—of 
which there are two to each boiler—and then following 
the vertical uptakes at the boiler heads to the roof of 
the station, where they join a common stack. What- 
ever unburned fuel or cinder may be carried over into 
the first pass of the boilers is thrown out by centrifugal 
force at the bottom of the pass into a cinder catcher. 
The steam is employed to drive three turbo-generators, 
each of 12,500 kilowatts. generating current at 
11,000 volts. The electric energy is transmitted at 
110,000 volts to various coal mines and cement mills 
in the vicinity of the Hauto supply station. The trans- 
mission line, however, has been designed for long- 
distance work, and, possibly, in time the cities of 
New York and Philadelphia may receive current 
from this waste fuel supply station. 

Another example of an American coa! mine elec- 
tric power station which is using waste fuel for 
steam generation is provided by the plant of the 
Cadogan Mine in Armstrong County, Penns. The 
fuel in this case consists of 50 to 75 per cent. refuse 
from the tipple picking tables, mixed with slack. 
The generators are Heinz water-tube boilers rated at 
470 horse-power, at 150 lb. working pressure, each 
having a grate area of 84 square feet. Each boiler is 
fed by three mechanically-operated underfeed stokers, 
foreed draught being supplied by one blower fan driven 
by two direct-coupled steam engines. .The ash is 
removed by steel cars running on rails directly below 
the discharging holes of the retorts. The generating 
plant consists of two 375-kilowatt alternators coupled 
direct to Corliss valve steam engines running at 
150 revolutions per minute. The engines consume 
21.6 Ib. per horse-power hour at full load, 21.3 Ib. at 
three-quarter load, and 21.8]b. at half load. The 
energy developed is used chiefly for cutting, haulage 
and pumping purposes at the mine, but as transmission 
is an important point it is generated at 2300 volts, 
and is converted by motor generator sets to direct 
current at 250 volts, at the point where it is required. 

The general conclusions that may be drawn from 
American experience and practice with these low- 
grade fuels are two. First, it is recognised that some 
form of artificial draught is requisite for the proper 
combustion of the smaller sizes of fuel waste, forced fan 
draught operated on the ‘“ balanced draught ”’ prin- 
ciple being most favoured. Secondly,it hasbeen proved 
that only in exceptional cases will it pay to grind 
or pulverise the lump waste fuel, in order to burn it 
in dust form. When the fuel is brought to the 
surface in this finely divided state, this method of 
burning is the most efficient, but in nearly all cases 
the fuel is too poor to pay for the cost of artificial 
pulverisation. The heat produced by burning rich 
‘‘culm”’ in the dust form is sufficient to melt all 
forms of refractory material, but this is an exceptional 
material, and the greater number of waste fuels 
contain so large a proportion of ash that when burnt 
in the dust form the temperature produced is not so 
high as that attained under ordinary conditions with 
lump fuel. 


IN GERMANY. 


Experimental trials were carried out by Butow and 
Dobblestein in 1910-1911 for the Westphalian Mine- 
owners’ Association in connection with the utilisation 
of waste fuels at the mines, and a summary of the 
results obtained and conclusions arrived at has been 
published from time to time in the German mining 
paper Gluckauf. Butow and Dobblestein state that 
low-grade fuels may be. classified according to their 
origin as follows :—(1) Coarse-grained material with 
ash contents up to 50 per cent. and water up to 
20 per cent. (2) Fine-grained material with ash 
contents up to 40 per cent. and water up to 30 per 
cent. (3) Small coke and coke breeze with ash 
contents up to 30 per cent. and water up to 20 per 
cent. Two methods of utilisation for these low-grade 
fuels are open to the engineer ; they may be burned 
under steam boilers either alone or in conjunction 
with other materials, or they may be gasified in 
producers. Fuels of class (1), they assert, can be 
burned directly without admixture with other 
material, but the steam raising efficiency of the boiler 
is very low, and such fuels can only be employed in 
large boiler installations. The application of forced 
draught gives very little advantage in the case of these 
fuels, and their utilisation directly for steam raising 





©. 





308 


THE ENGINEER 





Ocr. 12, 1917 








purposes is therefore restricted to special cases. 
Fuels of classes (2) and (3), when they can be obtained, 
yield the best results when fired together, this being 
specially the case with the fine coal from a rich or 
gas coal, and coke breeze, which together yield an 
excellent firing material for steam boilers. In this 
ease the use of forced draught increases the efficiency 
of the firing. Asregards fuels of class (3), Butow and 
Dobblestein state that these can be fired alone if 
they contain 10 per cent. of volatile matter, and if 
forced draught is available. Coke breeze containing 
less than 10 per cent. of volatile matter cannot be 
fired alone, however, and if no fine material from 
@ rich or gas coal is available for mixture, it must be 
briquetted with the aid of pitch. Should the ash 
and water contents of the breeze exceed 30 per cent. 
it will not pay, however, to briquette it, and for this 
material, as for the lowest grades of classes (1) and (2), 
gasification in producers is the only practicable method 
of utilisation. 

In a later report, the same two engineers give 
details of steam raising tests made in July, 1911, 
at the “ Prosper”? mine, with low-grade fuels and a 
travelling grate stoker. Fuels containing from 
9 up to 22 per cent. ash and from 2 up to 13 per 
cent. water were used in these tests. The fine coal 
from the coal-washing plant and the coke ashes 
could in neither case be burned alone, and were, in 
the final tests, either burned together or mixed with 
the other fuels. A Diirr boiler possessing a heating 
surface of 1640 square feet was employed in the 
trials. Six tests were made with the following 
products :—(1) Rejected fuel from the. washing 
plant. (2) No. 1 fuel mixed with coke ashes in the 
proportion of 2to 1 (3) Dust from nut coal mixed 
with coke ashes in the proportion of 3 to 1. (4) A 
mixture of two parts of fine coal dust with one part 
of coke ashes. (5) A mixture of equal parts of fine 
coal dust and rejected fuel from the washer. (6) Dust 
from nut coal alone. The flowing results were 
obtained :— Pounds of steamob iun .1per pound of fuel | 




















(.20 pfg.), without any allowance for labour, 
depreciation or interest charges. 

The trials with the Erhardt and Schmer generator 
were more successful, as this producer possesses a 
rotary hearth which retained all the fuel in the lower 
part of the charge in continual motion, and thus 
prevented clinker formation. In this case, a mixture 
of equal proportions of coke ashes and refuse from 
the washing and sorting machines at the mine was 
used, and after the method of burning the generated 
gas under a Lancashire boiler had been modified, very 
successful results were attained. The following is an 
estimate of the cost of evaporating 2204 lb. of water 
with this cheap fuel refuse :— 


Pence. 
Labour reer 4.8 
Interest and depreciation 4.8 
Fuel mene | wh 3.0 
Feed-water .6 
Power for motor .8 
Total St ae Se oe ee 


For a larger plant this low cost could be still further 
reduced, as the same labour would suffice for two 
producers, and 2204 lb. of water could then be 
evaporated for 12d. By use of the gas in a gas 
engine still more favourable results could be at‘ained. 

Finally, a report made by Mann and Mustefeld 
upon the gasification of low-grade fuels, and published 
in Gluckauf in 1912, may be referred to. These 
authors state that the chief characteristic which 
determines whether a fuel is to be classed as ‘‘ low 
grade”’ is the fineness of its particles; ash and 
moisture are of secondary importance. The chief 
factors that determine whether any particular low- 
grade fuel will pay for its gasification are :—(1) The 
chemical composition of the gas that can be produced 
from it, and (2) the cost of obtaining one calorie, or 
heat unit, in the gas produced. The chief difficulty 
in working gas producers with these low-grade fuels 





is due to the finely divided state of the particles. 
This causes great resistance to the air supply inside 


continuously abstracted as the gasification of the 
fuel proceeds. The following tests show the chemical 
composition of the gas made in a Kerpely producer 
during six separate trial runs :— 














| 2. | a: | @ | o{s|e 
co, .... ..| 3.00] 6.18|10.0|:7.0| 2.4] 4.1 
CO... ss 64] 'B0s80 1-96.66 | 21.9 | 27.4 | 32.5 | 29.5 
H | 14.85 | 15.01 | 22.2 | 18.3 | 12.3 | 14.6 
CH, | eek 1.90} 2.0] 2.6] — | 1.4 





CONCLUSION, 

In conclusion, it may be pointed out that the 
subject of the utilisation of these low-grade fuels has 
a far wider bearing upon the future of our manu- 
facturing industries than is generally recognised. 


| At present from 20 to 35 per cent. of our fuel reserves 


are being left in the mines, because there is no market 
for the poorer classes of fuel, and thus our future life 
as a manufacturing country is being curtailed by this 
waste of our national resources. Those who imagine 
that the poorer seams of coal can be worked and 
brought to the surface when all the richer seams have 
been exhausted only show their ignorance of mining 
operations. It is, therefore, incumbent upon all who 
have the future welfare of their country at heart to 
study the methods of utilising low-grade fuels and 
to do what is possible to create a market for them 
while the seams are still exposed and their extraction 
from the mines is a practicable proposition. 








THE MANUFACTURE OF HARDENED THREAD 
GAUGES. 
By G. DOORAKKERS, 
No, III.* 
TOOL FOR CUTTING EXTERNAL GAUGES. 
Fig. 18 shows the tool for cutting external gauges, 
which is made out of the best cast steel obtainable. 


















































cj NOTE= THREAD OF FORM DOL TO BE ene 7} 6) 
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DIAGRAM SHOWING DISTANCE OF WIRE 
ABOVE TOP OF THREAD, FOR 
EXTERNAL SCREWING TOOLS. 





FIG. 2? 
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burned: (1) 5.61, (2) 4.96, (3) 4.16, (5) 4.45, ' 
(6) 5.55. Boiler efficiencies: (1) 58.96, (2) 53.18, 
(3) 42.93, (5) 48.74, (6) 55.95. The cost of one ton 
of steam, using the rejected fuel from the washing | 
plant, was only 9d., of which total fuel represented 6d. | 

As regards the use of these waste fuels for gasifica- 
tion, Butow and Dobblestein state that the chief 
difficulty met with has been the bulk of the slag and | 
ashes which have to be removed from the producer, 
and the tendency of this to fuse together into large 
masses, and to disturb the normal working of the 
producer. The producers experimented with were— 
(1) the Mond producer, and (2) the Erhardt and 
Schmer producer. Coke ashes containing 19.4 per 
cent. ash and 20.7 per cent. moisture were used. 
The trial of the Mond producer with this fuel failed, 
owing to the air pressure required to burn it being | 
sufficiently great to blow out the water seal. So far | 
e* eould be. judged from the preliminary results of | 
the test, 1 cubic metre (35 cubic feet) of gas, giving | 
112 B.Th.U. per cubie foot, would cost .0235d. 








F1IG.20. 









































FIG.21A 


the producer, incomplete combustion occurs in 
consequence, and the yield of gas is diminished. Air 
channels are also formed in the burning mass of fuel 
and lead to further disturbances of the normal con- 
ditions of work, since they carry an excessive air 
eurrent, which results in the formation of CO, in 
place of CO. 

The authors give details of trials made with the 
Mond, Erhardt and Schmer, Maschinen Fabrik 
Augsburg, and with the Kerpely producers, when 
using this class of fuel. The steam required to operate | 
the different types of generators varies from 15 to 18 lb. 
per 100 lb. of fuel in the case of the Kerpely producer, 
up to 200 lb. in the case of the Mond producer. | 
The Kerpely high-pressure producer is described 
in the form specially designed for gasifying finely | 
divided low-grade fuels. A satisfactory gas com- 
position is obtained from these producers, by the use | 
of a great depth of fuel bed and by a uniform | 
distribution of the air supply over the whole area of | 
the combustion zone. The ashes and clinker are. 





























Swain Sc. 


As previously mentioned, the tool is cut faway sin. 
under centre, and in that section has to cut the correct 
shape of thread. The master tools have therefore to 
be set sin. under centre, which can be done by 
inserting a lin. mandril between the centres. To 
ensure the thread being upright the setting piece— 
Fig. 16—is used. The cutting edge of the tool must 
be horizontal, and is tested with a good small spirit 
level or with a straight edge. In the first case the bed 
of the lathe must be tested for horizontality. 

The re-grinding of the master tool is done on an 
angle piece on the magnetic chuck of a surface grinder, 


/and the tool is clamped against the flat, so that the 


new cutting edge lies in a plane which is perfectly 


| parallel to the original eutting edge. The width of the 


threaded portion is turned to about four threads to 


/make it convenient for measuring purposes, and is 


afterwards turned away to one full thread following 
the lead of the screw. 
To enable the form tool to cut freely, the thread of 
* No, II, appeared October 5th, 
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| 
the tool must be cut the opposite hand to the thread on | external gauges of .880, and .883, 
The diameter of the wire = 


the work, and the helix angle of both tool and work | wanted. 


must be approximately the same. 


If the work is} outside diameter is 2.000. 


.025in. The 


The dimension from the 


either larger or smaller than the tool the thread on the | | top of the thread on the one side to the root of the 


tool cannot be a continuous spiral, but every thread thread on the other side is B, where B = 2in. 


has to be cut separately, running out into the gap, and 
the pitch is obtained by using a micrometer stop. 

Fig. 19 shows the tool laid out for operation. The 
four principal dimensions—see Fig. 18—are the 
outside diameter, the dimension over three wires A, 


| 


| 


and the depth of the thread, or rather the dimension | 


from top to root, B. The calculations of these dimen- 
sions are as follows :—In Fig. 20: 


MB = 1.000in. 
ME .0625in, 
BE Vi — 1” . 99804. 
BD B C in Fig. 1 . 16008 LP . 64032 P 
. 8004 P. 
DE=BE BD . 99804 . 8004 P. 
DM= vDE ts? == V (.99804 .8004 P)* Ys?. 
AE=BE . 16008 P = 99804 -- .16008 P. 
AM VA E? + 152. 
FG= AM-~DM. The angle a can be found from 
1 Pp 
tana = FG" 


b 
VIEW WITH COVER REMOVED 


| 


and B = 2in. 


H J. 


HJ = lin. — MC. 
MC = VC F? + +2. 
CE= DE + .16008P. 
DE=BE-BD 
BE = .99804. 
BD = :2004X1_ ogg35 
34 
DE = .99804 — .03335 = .96469. 
CE=DE - 16008 P = .96469 .006669 = 
. 971359. 2 
MC =  .971359? + 44? = . 973367 
H J = lin. — MC = 1.000 — .973367 = .026633, 


— HJ = 1.973367. 


The dimension over the three wires = A. 


A 


x 


MD= /7DE*-- 4 








_FIG.23. 


es 
Tre Encineer”’ 


The depth of the thread = HJ 3; HJ = MB —- MC 


2 


where MB = 1.000 and MC = VCE? + i? where | 
CE =DE + .16008 P. 
The dimension B in Fig. 18 is therefore 2in. — H J. 


Angle a in Fig. 20 being known, the distance over 
the three wires can be calculated follows : 
In Fig. 21: Intriangle A BC, 


as 


ey 
5a 


AC 


sin a 


ld 


sin a 


AH=AC+j3d= hd. 


The distance of the wire above the top of the thread | 


X = AH -— K, where K = lin. — M D—see Fig. 20. 
! 

ee ae ee, ee 1d (= eh af 1) | 
sin a sin a | 

— lin. MD. 


Dimension A in Fig. 18 = 2in. + 22. 


The helix angle for the tool must be approximately | 


the same as for the work. 


This angle is the tangent | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 


on the screw line at a point of the circle going through | 


half the depth of the thread. 

Assume the outside diameter of the work = W, then 
the circle to be considered has a diameter W 
is taken from Fig. 1). 


the form tool = 2in., and the depth of the thread is 
HJ = lin. —- MC—see Fig. 20. The diameter of the 
form- tool to be considered is therefore: 2in. — (lin. 
~MC)=lin.+MC. In Fig. 214, in triangle 
ABE, AB=r(W-—C). 
i eS i ot “SHO E 
ee ee ae Se 


Angle a, being the helix angle, should be the same for 
the form-tool. 
Intriangle FG H, FG = x (lin. + 
G His one-half of the new pitch. 
(lin. + MC) x P 
~ 2(W-C) 


This value is expressed in the nearest number of 
threads per inch we can cut with the lathe. Assume 


MC), 


GH = FGtana = 











N= 


the number of threads per inch = N, then 
Ww - 


2GH 
c 


~ (lin. | MC) x P* 
Example.—A twenty-four thread circular tool for 


| 
| 


-C(c| 
Now the outside diameter of | 











Tana= 


FG 


AM: 


AE 


AM 


FG 


Tana 


a 


x 


.0125 


2.000 + 


DISTANCE FROM i mW 
CENTRE OF 


2in. 2 2. 


d,( Sin a * " 


zo 


16 


96469? + 4? = 





-025. 


M D, where d 


. 966712. 


TOOL FOR CUTTING 


. 886 diameters is 


With reference to the wires it is very important that 
these wires should be of the same diameter and per- 
fectly round, as a difference in the diameter is multi- 
plied about three times in the dimension over the 
three wires, owing to the wedge shaped form of the 
the thread. The best diameter of wire to use is the 
diameter that touches the flanks about half way down 
the depth of the thread. In the calculation of the 
distance over the three wires—Fig. 21—-a small error 
is introduced owing to the helix angle which allows the 
wire to drop down to aslightly larger angle. This error, 
however, is so small that it can be neglected entirely, 
except in the case of a small diameter:compared with 
a coarse pitch. It need hardly be mentioned that 
micrometers and other measuring instruments em- 
ployed must be thoroughly tested and adjusted before 
using. 

The depth of the thread is measured with a micro- 
meter attachment, shown in Fig. 22. This attach- 
ment is clamped on to the anvil of the micrometer. 
It is important that the face fitting on the face of the 
anvil be perfectly flat, and the knife edge must be 
perfectly parallel to that bottom face. The best way 
to pr oduce that part of the attachment is to lap the 
face carefully after hardening, and then grind the knife 
edge parallel on a true magnetic chuck, afterwards 
stoning the sides again to an edge. The results 
obtained with the attachment were quite as good as 
with the three triangular pieces, and, moreover, much 


INTERNAL GAUGES, 





MILL TO DOTTED LINES TO LEAVE | 


CENTRE. 








A RA THREAD, LEAVE ONE FULL THREAD 
'y/ CUT 4 THREADS FOR MEASURING PURPOSES. 
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LEAD OF THREAD IS DEPENDANT ON DIAMETER OF GAUCE 





is 


=} 


AM —DM. 
/A BE? +. + ye? 


BE + .16008 P = 
1.004709. 


( - 4624365 
.0062428. 
-0124856 = 





. 99804 


1) Me er 


2.0124856. 


THREAD TO BE CUT | 
iG UNDER CENTRE WITH 
BOTH MASTER TOOLS. 





.006669 = 


Vv 1.004709? + 4.2 = 1.00665. 
1.00665 — .966712 = .039938. 
02083 _ 521559. 

039938 

27 deg. 32 min. 40 sec. 


. 966712 = 


HARDENED BUSH. 





la 











AS 





























GROUND FACE ~ 


GROUND FACE A 
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The number of threads per inch of the form-tool | 
. yr 


Fig. 24 


~ (line + MC)P° 


(et, Se og 


- . 883. 
- 026675. 
. 973367. 
.04166. 
.883 — 026675 


= 10. ‘ — 
1.973367 x 04166 0.4 threads per inc | 


Swain Sc, 


td. ca) 
oe 
_FIG.25.. wm i 
Samia os Swain Se. 


more quickly obtamed. The master tools are held 
in @ special tool box—Fig. 23—of the solid type. The 
spring holder might possess certain cutting advan- 
tages, but leads sometimes to slightly elliptical work. 
The special tool box is provided with a vertical 
adjustment by means of a taper wedge a which is 
moved by the screws 6b. The plane of the cutting edge 
of the tool can be brought horizontal by means of the 
screws c, which move the lever d in the required 
direction. 

The circular form-tool for cutting external gauges 


is again held on a solid type of tool box—Fig. 24. 


The bottom face of the box is ground, and the face A 
is ground square to the bottom face. The bolt hole 
is bored true to both faces. The face of the form tool 
can be used for setting the tool to ensure that the 


thread is upright. 


TOOLS FOR CUTTING INTERNAL GAUGES. 

Fig 25 shows the tool for cutting internal or female 
screw gauges. It is made of cast steel, and cuts 
again ysin. under centre. The true shape of the 
thread therefore +sin. under centre, and the caleula- 
tion of the shape is similar to that made for external 
gauges. What was said about the helix angle for 
external tools also applies in this case. 

For calculation purposes we can use again Fig. 20 
by substituting for MB = .3125 instead of lin.. 


M = .3126. 

ME= .0625. 

BE= Vw — +? = .306186. 

BD= .8004 P. 

DE= BE — BD = .306186 — .8004 P. 
DM= VDE? + 32 = /(.306186 — .8004 P)? + 42 
AE= BE + .16008 P = .306186 +. .16008 P. 
AM= VAE? + #%. 

FG=AM-—DM. 

The angle a can be found from tan a = Bt ; 
The depth of thread = H J. 

HJ =MB — MO; where MB = .3125.° 


MC = VCE? + 4, where CE = DE +.16008 P 
and H J = .3125 — MC; therefore in Fig. 25 B = 
625 — HJ. : 

Angle a in Fig. 20 being known, the distance over 
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the three wires can be calculated as follows :—In 


Fig. 21, in triangle A BC: 


AO = i i 

sina 

Y 1 } 
AH=AC0+}d= 4a ( ne 4B 
Sina 
x = AH-—K,where K =.3125—M D (see Fig. 20). 
a Se ba( 1 +1) — .3125 + MD. 
sim a 


Dimension A in Fig. 25 = .625 + 22. 

The helix angle should again be approximately 
the same for the tool and the work. 

Assume again W, the outside diameter of the thread 
of the internal gauge. The diameter to be considered 
is W — C. The outside diameter of the form-tool is 

. 625, and the depth of the thread is .3125 - M C—see 


Fig. 20. The required diameter is therefore .625 — 
(.3125 — MC) = .3125+ MC. 
In Fig. 214, in triangle A B E: 
AB= r(W — C). 
BE = }P. 
Tan a = BE = P : 
AB 2”(W — C) 
Angle a is the same for the form-tool. 
In triangle F GH, F G = r(.3125 + MC). G His 
one half of the new pitch, G H = F H tan a = 
279 B. 1 ° > 
are - Cy . . This value is again expressed 
in the nearest number of threads per inch: N = 
ME. Shc 
2GH  (.3125 + MC) x P 


FG=AM - DM. 

AM= VAE? + 33%. 

AE= BE + .16008 P = .3061862 + .01143419 
= .3176204. 

AM= v .3176204? + 3? = .3237112. 

FG = .3237112 — .2567389 = .0669723. 

r 035714 

ana 


0669723 ° 
28 deg. 4 min. 10 sec. 


a = 
—— 020 ( aes +1) — .3125 
sin 28 deg. 4 min. 10sec. 

+ .2567389 = .006743. 
A = .625 +- .013486 . 638486. 
The number of threads per inch of the form-tool : 
y ‘ 
eee W ( 
(.3125 + MC) x P 
L 9 
— 1.991 : 2.004 ~ 1.9975 
Cc = £04574. 
MC = .2678427. 
P <= .071428. 
x .9975 — .0457 
N = 14-9075 4574 = 47 threads per inch. 


- 5803434 x .071428 
Fig. 26 shows the tool for cutting internal gauges 
laid out in operations of manufacture. When in use 
the tool is held in a square tool box between two 
V-strips, and as the shank is ground parallel off the 
centres that shank can be used for setting purposes. 
We have now obtained the necessary tools to start 
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Ezxample.—A fourteen thread circular form tool for 
internal gauges of 1.998, 2.004, 1.996, and 1.991 
diameter is wanted. Diameter of wire d = .040. 
The outside diameter -625in. The dimension 
from the top of the thread on the one side to the root 
of the thread on the other side is B, where 





B = .62 —HJ. 
HJ = .3125 —- MC. 
MC= VCE? + 2. 
CE=DE . 16008 P. 
DE= BE —- BD, where BE = vA?—- 4 = 
. 3061862 and BD = a L _ 057171 
DE = .3061862 — .057171 = .2490152, 
C E = .2490152 + .011434 = . 260449. 
MC = vy .260449? + 42 = .2678427. 
HJ = .3125 — .2678427 = .04466. 
B = .625 — .04466 = .58034. 
The dimension over the three wires = A. 
A = .625 + 22. 
om 1a(— ey 1) - .3125 + MD, where d 
sip a 
= .040. 
MD= ¥p EF + 7? = v.2490152? + 3? = 
. 2567389. 
Tana a ee - 


making gauges, except small female gauges. These 
have to be screwed with taps. The taps have to be 
very accurate, and must be screwed to gauges or 
useful results will not be obtained. 








NOTES ON THE PRESENT KNOWLEDGE AND 
- PRACTICE IN REGARD TO THE BRIQUET- 
TING OF IRON ORES.* 


By GUY BARRETT (Ebbw Vale) and T. B. 
(Glasgow). 


(Concluded from page 300.) 
THE Dwicut Lioyp Process. 


ROGERSON 


The machine consists of a frame of structural steel 
supporting a sheet iron suction box open at the top. Over 
this suction box is pushed a train of conveyor elements 
called ** pallets,” each having a floor composed of herring- 
bone grates carried in the frame of the pallets, the bottom 
surfaces of which are planed, and thus make an air-tight 
joint with the horizontal top edges of the suction box on 
which they slide. The ends of the pallets are also planed 
to make air-tight joints while the train of pallets is being 
pushed along. The movement of the pallets is accom- 
plished by a pair of sprocket wheels. There is thus a 
practically endless conveyor, any individual element of 
which can be removed for repairs and a new one substituted 
without stopping. 

‘The ore is intimately and thoroughly mixed with the 
requisite amount of fuel and tempered with water, and the 
mixture is then fed automatically to the pallets in a thin 
layer from a simple funnel-shaped bottomless hopper and 
passes under an igniting device, for which purpose blast- 
furnace gas can be used, if available. The combustion 
thus started is carried downward by the air currents while 
the mater ial js passing over the suction. hpx. The speed 

* Iron and Steel Institute.—(Abstracted.) 





is adjusted to give sufficient time for the complete 
combustion of the fuel, and varies from about 10in. to 36in. 
per minute. The heat required to start the process is 
relatively small, and the cost of ignition correspondingly 
low. The amount of fuel is adjusted to provide just 
enough heat to cause the edges of the small pieces of ore 
in the charge to fuse together, and, as the fuel itself burns 
away, the product is a lumpy mass of material of very 
cellular structure. The sulphur is much reduced in the 
process, and workable sinter containing less than 0.10 per 
cent. of sulphur has been produced from pyrites residues 
containing 6.5 per cent. of sulphur. Although the 
resulting sinter is undoubtedly glazed to some extent, 
the product presents a large surface to the action of the 
furnace gases, and has been found to give excellent results 
in the blast-furnace. 

The contents of the pallets are discharged on to a Lin. 
grizzley screen, arranged to separate the lumpy sinter from 
the limestone and sinter dust, which are then screened 
again, all under jin. being returned to the ore feed-hopper 
to be mixed up again and re-treated. The limestone, 
reduced in quantity by about 30 per cent., is returned to 
the limestone bunker and used again. This method has 
been found quite satisfactory and has reduced grate-bar 
losses to a very small item, and the admixture of a certain 
proportion of lime with the sinter is in no way objectionable. 

We understand that at an American ironworks where 
this system has been in operation for some time, an 
excellent product is made at a cost of 57 to 60 cents per ton, 
including all that can be fairly charged against the process, 
and the whole plant required to give an output of 100 tons 
per day on flue dust under actual works conditions is said 
to have cost about £4200. 

In a recent description of a new and very complete 
plant installed at Mingo Junction, Ohio, it is stated that 
a machine having a grate area of about 93 square feet 
produces 300 tons per day when working flue-dust. In 
this case a fan coupled to a 115 horse-power motor and 
capable of exhausting 25,000 cubic feet of exhaust gases 
per minute is provided, which represents approximately 
270 cubic feet of gases per square foot of grate area per 
minute. 

Ht NTINGTON-HEBERLEIN PROCEssS. 

For the Huntington-Heberlein process the apparatus 
somewhat resembles a Bessemer converter in principle. 
A vessel about 9ft. in diameter and 4}ft. deep is fitted with 
a perforated grate placed about L5in. above the bottom, 
and arrangements are provided for introducing air under 
a pressure of about L5in. of water into the space below the 
grate. 

A fire is first built on the grate, and the ore to be treated 
and already mixed with some fine fuel is spread over it 
to the required depth. The blast is then turned on, 
setting up rapid combustion, which proceeds upwards 
through the charge. The heat developed causes the ore 
to agglomerate and form a cellular mass, which is removed, 
when burning is complete, by turning the converter over 
and letting the lump fall out on to screens. This breaks 
the mass into more or less serviceable sizes, and at the 
same time removes such fines as are formed, which can 
then be subsequently re-treated. 

The capital expenditure involved naturally varies 
considerably with the local conditions, but, assuming that 
electric power is available, the approximate total pre-war 
cost per unit, capable of producing 20 tons per twenty-four 
hours would be about £850 for plants of not less than two 
such units, and allowing about 30 per cent. of the total cost 
to cover foundations «nd buildings. The power consumption 
is about 10 horse-power for 50 tons of daily capacity. The 
cost of labour in plants having a capacity of 100 tons 
per day is roughly a full average day’s wage for every 
10 tons of agglomerate produced, and with favourable 
labour conditions and cheap fuel the total pre-war working 
cost, including depreciation and royalty, was about 
3s. 6d. per ton. 

GREENAWALT PROCEsS. 

The Greenawalt process appears to haye found con- 
siderable favour in the United States in recent years for the 
treatment of fine ores, concentrates, blast-furnace flue-dust, 
and similar materials. 

The mixture of fuel and ore, suitably moistened, is 
placed, by a mechanical charging car, in a layer of proper 
thickness, on a grate surface suitably protected by a 
porous medium such as crushed limestone or other inert 
substance and then ignited while subjected to a down 
draught from a suction fan. The apparatus carrying the 
grate is known as the pan, and is so arranged that on the 
completion of the burning of the charge, which may take 
from half-an-hour to an hour, the pan can be tilted and 
emptied, and is then ready for another charge. 

When referring to the Greenawalt process in 1913, 
A. F. Plock stated that a plant consisting of one pan 
measuring 7ft. by 12ft., together with all necessary con 
veyors, appliances and building, cost 10,000 dols., and 
produced up to 40 tons per day at a cost of 75 cents per ton, 
while Hansell states that the cost of a Greenawalt plant 
is about one-third of the cost of a rotary kiln plant of equal 
capacity, and, further, that a five-pan plant with a total 
capacity of 500 tons per twenty-four hours needs five men 
to work it, and produces sinter at & cost which will not 
exceed 2s. 6d. per ton. 

The suction used in this process is about 20in. of water. 
The time required for ignition of the surface of the chargers 
is about one minute, the ignition flame being extinguished 
as soon as the surface of the charge is a glowing red. 

Tue West Process. 

The West process of sintering is carried out by means of 
heat derived from an external source. The material to be 
treated is dropped into a highly heated chamber, which is 
so designed that while falling from the ceiling to the floor 
the charge will be sufficiently heated to cause the particles 
to adhere to one another as the pile increases. 

The apparatus for doing this takes the form of a short 
tunnel furnace, the firebrick hearth of which is carried on 
cars, which are passed in empty at one end of the furnace 
and withdrawn at the other end when the required amount 
of sintered material has collected on the hearth. 

Suitable gas burners are arranged along one side of the 
furnace, and the outlets to the stack are situated along the 
opposite wall. 

The method of operation is as follows :—A layer of fine 
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ore, flue-dust, or other material, thick enough to prevent 
the charge sticking to the bricks, is placed on the hearth 
of a car, which is then pushed into the furnace. The doors 
covering the inlet and outlet openings for the cars are 
closed and gas is put on, and the chamber heated up to 
the required temperature. The material to be treated is 
then fed in slowly from the top and scattered by a 
mechanical contrivance, so as to fall evenly over the area 
of the hearth. During their descent the particles are 
heated up so that the surfaces become soft, and on coming 
to rest at the bottom they adhere one to another and 
huild up a pile of sintered material on the hearth. 

When sufficient has accumulated, and this depends on 
the capacity of the furnace, the operation is stopped, the 
doors are opened and the loaded car is pushed out and 
replaced by another, which has been prepared in readiness. 
The doors are then closed and operations recommenced. 
The lump of sinter is quickly discharged and broken up, 
the fines being screened out and returned to be re-treated. 
The sinter produced in this way is of good quality, and has 
been used with satisfactory results in the blast-furnace in 
varying proportions up to 30 per cent. of the burden. 

It is stated that this process gives a very regular product, 
as each portion of the charge is submitted to the full effect 
of the heated furnace. No special treatment or careful 
mixing of the raw materials is needed, and the possible 
variations in raw materials such as flue-dust do not affect 
the result. 

In his description of the process West states that the 
cost of fuel is Is. per ton, and of labour and repairs also Is., 
making 2s.; and Plock gives the total cost, including 
royalty, as 3s. He also states that the cost of a furnace 
with a capacity of 40 tons per day is about £500. 

Having now described the principal processes in opera- 
tion to-day for briquetting or agglomerating iron ores, we 
venture to make the following general observations. 

It is, im our opinion, very necessary to fit to briquetting 
presses an indicating and recording device showing the 
actual pressure to which every briquette is subjected on 
the side remote from the ram. The briquette moulds 
should be tapered, the larger end being that through which 
the briquette is removed. The reason for this is that the 
greatest wear on the moulds takes place just where the 
ore closes up on itself as the pressure is applied, with the 
result that the mould, if originally parallel, becomes barrel 
shaped, and the briquette has to be withdrawn through 
a section smaller than that in which it was pressed, and 
cracks are likely to be set up which may have serious 
results when the briquettes are stacked for burning. 

Processes depending on pressure alone are not, in our 
opinion, likely to produce very satisfactory briquettes for 
use in the blast-furnace. The briquettes are very dense, 
but they do not stand weathering, and for the reasons 
already given they are not suited to ores showing any 
great loss on calcination. In general, these processes are 
said to be expensive to work when everything is taken 
into account. ‘The Ronay process, which has perhaps had 
the greatest success of any of this type, appears, in spite 
of all estimates, better suited for treating such materials 
as metal borings, for which it has been extensively adopted. 

Briquetting processes of the second class can in general 
be made to give a satisfactory product without an undue 
proportion of fines, and for these we believe that the 
English makers of briquetting machinery produce plant 
which gives excellent results. As regards kilns or furnaces 
the Gr6éndal type, which has been well tried under very 
varied conditions, has probably proved to be the most 
elastic. It can be relied on to give reasonably good, and 
in many cases most excellent, briquettes, particularly for 
use in the open-hearth steel furnace. Briquettes made by 
this process from many works situated in widely distant 
countries have come under our notice, and even after 
shipment the quality may usually be described as good; 
but certainly in one case within our knowledge they do 
not always stand shipment and handling too well, and it 
must be admitted that cargoes received from more than 
one source have contained from 5 to 30 per cent. of fines 
on arrival at the works, which, although it points to 
varying conditions of briquetting, is also a strong argument 
in favour of briquetting ores at the blast-furnace plant. 

The Schumacher flue-dust process is probably the 
cheapest of all true briquette processes, and seems to have 
been successful in many widely separated works ; but the 
benefits claimed for it on account of the reputed recovery 
as useful fuel of all the small coke contained in the flue-dust 
are, in our opinion, open to question. As we have said, 
our experience has been that when working in our furnace 
burden, 15 per cent. of apparently sound flue-dust 
briquettes, there was certainly no corresponding reduction 
in the fuel consumption, and we formed the opinion that 
the briquettes crumbled up comparatively high up in the 
furnace and that a very large proportion was blown out 
again as dust. In any case,it appears to us that if the 
flue-dust briquette is porous, the small coke it contains 
will be in excellent condition to facilitate the ‘solution of 
its carbon by the carbon dioxide of the furnace gas, and, 
on the other hand, if it is not porous, it does not fulfil 
one of the most important requirements of a good briquette, 
and in either case the fuel is not used to the best advantage. 

It is not without interest to note that, in spite of the 
very low cost of production for various briquetting 
processes, such as the Scoria and Weiss methods, they do 
not appear to have secured any such wide application as 
would be anticipated if all the advantages claimed had 
actually been realised in practice. 

The outstanding disadvantage of all briquetting processes 
with which wé are. acquainted lies in the fact that in at 
least one stage, and usually more than one, every single 
briquette must be moved by hand, and this entails a heavy 
labour charge and risk of breakage, with resultant increase 
in the cost and in the fines in the product. 

The rotary kiln handles relatively large quantities of 
material, and has been widely adopted in the United States. 
It is not subject to any charge as royalty and needs little 
labour, but the coal-grinding plant is expensive to run. 
This objection, of course, disappears if coke-oven or blast- 
furnace gas’ from furnaces using:coal can be used for the 
particular ore treated. 


Sintering has made great advances in the last few years’ 


in America, and appears to warrant the very fullest 
investigations on account of the reputed low cost of 
operation, simplicity, and elasticity as regards the material 
treated. 

In this connection it may not be out of place to recall 





that when coke was costing 15s. per ton and Spanish iron 
ore could be delivered at our furnaces at a price equal to 
4d. per unit of iron, the furnace flue-dust produced, if it 
contained 30 per cent. of iron and 30 per cent. of coke 
dust—by no means uncommon proportions—contained 
iron to the value of 10s. and coke which had cost 4s. 6d., 
representing a loss of 14s. 6d. per ton of flue-dust and, if 
only 20 tons per day is made, material to the value of about 
£5300 per annum is being thrown out of the furnace. 

By sintering it appears all the iron would be recovered 
in a form suitable for use in the furnace, and, further, the 
excess of coke over and above that required to sinter the 
flue-dust itself would acquire its full value as fuel for 
sintering an additional quantity of fine ore. 

We have no first-hand knowledge of any of these 
processes, but reports received from those who have point 
to their product as most nearly fulfilling the requirements 
indicated at the beginning of these notes. The sintered 
material is not truly porous, but its structure is cellular 
and presents a preportionately large area to the action of 
the furnace gases. It is strong and stands weathering and 
stocking satisfactorily. It works well in the blast-furnace, 
and the cost of production under works conditions appears 
to compare favourably with that of all other processes. 

There is no doubt that, suitably treated, many otherwise 
practically worthless ores can be made into most valuable 
material, and it is equally certain that it pays the iron- 
master to do this himself. The analysis of the product 
will, of course, depend almost entirely on that of the raw 
material, and the cost of production with every process 
will depend very greatly on the particular conditions 
peculiar to the locality in which the plant is placed, 
a matter which may be materially affected by the difference 
in freight on the raw material and on the smaller quantity 
of the treated product. It must, however, not be over- 
looked that each time the product is handled a certain 
proportion is reconverted into dust, and for this reason 
a more perfect product, as it leaves the machine, is essential 
when the plant is distant from the blast-furnaces. 

In conclusion, ore briquetting or sintering is not the 
simple operation it appears at first sight, and we think it 
cannot be too strongly emphasised that however successful 
a process may be when working any particular ore, it 
is not safe to assume that it will work equally well without 
modification on any other, and, therefore, every new 
material should be the subject of careful experiments 
before expensive plant is installed to treat it. Further, 
all estimates of costs submitted by those offering 
briquetting installations should be submitted to the most 
careful criticism, as the experience gained in our own 
operations and from our knowledge of various installations 
points to the necessity for making a very liberal allowance 
for the optimism of the inventor. 








THE AMERICAN AVIATION ENGINE. 


THE United States Secretary of War, in the Official 
Bulletin, of September 13th, made the following state- 
ment :— 

The “ United States aviation engine ”’ has passed its 
final tests. They were successful and gratifying. The 
new motor, designated by the Signal Service as the ** liberty 
motor,” is now the main reliance of the United States in 
the rapid production in large numbers of high-powered 
battle planes for service in the war. In power, speed, 
serviceability, and minimum weight the new engine invites 
comparison with the best that the European war has pro- 
duced. 

I regard the invention and rapid development of this 
engine as oné of the really big accomplishments of the 
United States since its entry in the war. The engine was 
brought about through the co-operation of more than a 
score of engineers, who pooled their skill and trade secrets 
in the war emergency, working with the encouragement of 
the Aircraft Production Board, the War Department, and 
the Bureau of Standards. 

The story of the production of this engine is a remark- 
able one. Probably the war has produced no greater 
single achievement. 

One of the first problems which confronted the War 
Department and the Aircraft Production Board after 
the declaration of hostilities was to produce quickly a 
dependable aviation motor. Two courses were open. One 
was to encourage manufacturers to develop their owntypes ; 
the other to bring the best of all types together and develop 
a standard. 

The necessity for speed and quantity of production 
resulted in a choice of the latter course, and a standard 
motor became our engineering objective. 

Two of the best engineers in the country, who had never 
before seen each other, were brought together at Wash- 
ington, and the problem of producing an all-American 
engine, at the earliest possible moment, was presented 
tothem. Their first conference, on June 3rd, lasted from 
afternoon until 2.30 o’clock in the morning. 

These two engineers were figuratively locked in a room 
in a Washington hotel, and charged with the development 
of an_airplane motor for use by American aviators over 
the battlefields of Europe. For five days neither man 
left the suite of rooms engaged for them. Consulting 
engineers and draughtsmen from various sections of the 
country were brought to Washington to assist them. The 
work in the drafting room proceeded continuously, day 
and night. Each of the two engineers in immediate charge 
of motor development alternately worked a 24-hour shift. 

Patriotic Co-OPERATION. 

An inspiring feature of this work was the aid rendered 
by consulting engineers and motor manufacturers, who 
gave up their trade secrets under the emergency of war 
needs. Realising that the new design would be a Govern- 
ment design, and no firm or individual would reap selfish 
benefit because of its making, the motor manufacturers, 
nevertheless, patriotically revealed their trade secrets, 
and made available trade processes of great commercial 
value. These industries have also contributed the services 
of approximately 200 of their best draughtsmen. 

The two engineers, locked together in a hotel room in 
this city, promised the Government if given an oppor- 
tunity they would design a satisfactory engine before a 
working model could be brought from Europe. 

A remarkable: American engine was actually produced 





three weeks before any model could have been brought 
from Europe. It was promised that this engine would 
be developed before July 4th. Twenty-eight days after 
the drawings were started the new engine was set up. 
This was on July 3rd. 

In order to have the engine in Washington, and in actual 
running order at the nation’s capital on Independence Day, 
the perfected engine was sent from a Western city in a 
special express car. The journey was made in 2! hours, 
and four young men guarded the engine en route to Wash- 
ington, and personally attended to its transfer from one 
railroad to another. 

With the need for speed as an incentive, tools for build- 
ing the first engine were made even before the drawings 
were finished—on the assumption that they would be 
correct. 

Parts of the first engine were turned out at 12 different 
factories, located all the way from Connecticut to Cali- 
fornia. When the parts were assembled the adjustment 
was perfect, and the performance of the engine was wonder- 
fully gratifying. This in itself demonstrates the capa- 
bilities of American factories when put to the test, and 
when thoroughly organised for emergency work of this 
sort. 

One of the chief rules outlined at the beginning of the 
designing work was that no engineer should be permitted 
to introduce construction which had not been tried out. 
There was no time for theorising. The new engine is 
successful because it embodies the best thought of engi- 
neering experience to date. Not only did this country 
furnish ideas through celebrated consulting engineers, 
but the representatives in the United States of England, 
France, and Italy co-operated in the development of this 
motor. 

Thirty days after the assembling of the first engine pre- 
liminary tests justified the Government in formally accept 
ing the engine as the best produced in any country. The 
final tests confirmed our faith in the new motor in every 
degree. 

Both the flying and altitude tests of the new motor 
have been gratifying. One test was conducted at Pikes 
Peak, where the United States aviation engine performed 
satisfactorily at this high altitude. One engine in an aero- 
plane broke the American altitude record in a recent flying 


‘test. 


While it is not deemed expedient to discuss in detail 
the performances and mechanics of the new motor, it may 
be said that standardisation is a chief factor in the develop- 
ment of the Government’s motor. Cylinders, pistons, 
and every other part of the motor have been standardised. 
They may be produced rapidly and economically by a 
great many factories operating under Government ¢on- 
tracts. They may be as rapidly’ assembled, either by 
these plants or at a central assembly plant. 


A ComposirE MODEL. 


The new engine amounts practically to an international 
model. It embodies the best there is in American.engi- 
neering, and the best features of European models, so 
far as it has been possible to adapt the latter to American 
manufacturing methods. , 

The two engineers most directly connected with the pro- 
duction of the United States aviation engine had before 
them not only the blue prints and models of the most 
successful engines the war has produced, but also every 
available American suggestion. Men skilled in the inven- 
tion of motors, both automobile and aeroplane, advised 
these engineers, who were charged with the duty of pro- 
viding, rapidly and unerringly, a motor which would 
embody every essential for war-time use. Non-essential 
complexities were consistently discarded by these engi- 
neers. The result was a composite design of maximum 
power, minimum weight, great spced capability, and adapt- 
ability to quick production. 

The standardisation of parts materially simplifies: the 
problem of repair and maintenance. Spare parts will be 
promptly available at all times. Even the cylinders are 
designed separately. It is possible to build the new engine 
in four models, ranging from four to 12 cylinders, and 
under the standardisation plan now worked out an cight- 
cylinder or a 12-cylinder model can be made, using 
the same standard cylinders, pistons, valves, cam shafts, 
and so on. 

This will make the question of repairs a comparatively 
simple matter. The parts of wrecked eight-cylinder or 
12-cylinder engines will be interchangeable, and a new 
engine may be assembled from the parts of wrecked 
machines. 

The standardisation of the new engine does not mean 
there will be no change in it during the war. There will 
be continuous experimentation, as new types and improve- 
ments develop at the front, and new ideas are born of the 
war emergency. If the engine can be improved, it will 
be improved ; but as the motor stands to-day it is one of 
wonderful success, and produced under dramatic cireum- 
stances. 

Construction of the new standard engine will not inter- 
fere with the continued manufacture of other serviceable 
models, either European or American, which existing 
plants are already turning out. The production of the 
United States motor will be carried on almost entirely in 
a new and expanding industrial field. 

The Government is sometimes asked, *‘ Why does not 
the United States adopt one of the successful British or 
French high-powered machines and manufacture them 7?” 
British and French machines, as a rule, are not adapted to 
American manufacturing methods. They are highly 
specialised machines, requiring much handwork from 
mechanics who are, in fact, artisans. It would require a 
year or more to teach American manufacturers and their 
mechanics to turn out such high-specialised aeroplanes. 

With the completion of final tests of the motor—tests 
which satisfied and gratified both expert engineers and 
army ofticers—progress already has been made toward 
organising industry for the manufacture of the new 
machines, and deliveries will begin within-a comparatively 
short time. 








A DELEGATE conference of the South Wales miners was 
held at Cardiff on Monday afternoon last to consider the 
Chancellor of the Exchequer’s concession on income-tax, 
and passed a resolution in favour of the tutal abolition 
of taxes on wages, ' 
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THE VIRGINIAN RAILWAY. 





In the Railway Matters column of our issue of 
September 7th, it was stated that an impression 
prevailed in the United States that President Wilson 
contemplated taking possession of the Virginian 
Railway, and of certain coalfields in Western Virginia, | 
that step being considered advisable in order to | 
ensure an adequate coal supply for the needs of the 
nation. In view of such a possibility we present 
herewith some details of the Virginian Railway. For 
them and for the photographs from which the illustra- 
tions on pages 313 and 316 have been reproduced, we 
are indebted to Mr. Raymond Du Puy, the vice-presi- 
dent and general manager of the railway, and 
Mr. Henning Fernstrom, the chief engineer, whilst 
the map and gradient profile have been reproduced 
from the issue of the Engineering Record of December 
15th, 1906, which gave an account of the railway, 
then approaching completion. 

West Virginia is acknowledged as the richest 
state in the Union in the extent and variety of its 
mineral deposits. Roughly speaking, its coalfields 
have an area of from 10,000 to 12,000 square miles 
of workable territory. These coalfields are dis- 
tributed in three areas: (1) The New River and 
Pocahontas (smokeless coals) ; (2) the Kanawha ; and 
(3) the Pittsburgh. The coal measures have a general 
dip to the south-west at the rate of from 30ft. to 75ft. 


of 1347ft. during the journey; as there is a con- 
tinuous rise to the crest of the Alleghenies, a distance 
of eight-two miles, for which distance, and for a 
further thirty-two miles, banking engines are neces- 


|sary. The assembling point for the Norfolk and 


Western is Bluefield, whence, to Norfolk, is 364 miles, 
with a total rise of 2894ft., on which banking 
engine service is required for a total distance of at 
least 130 miles. 

The Virginian Railway Company, a competitor 


| of the two lines, was brought about by the amalga- 


mation of two companies—the Deepwater Railway 
and the Tidewater Railway. The former was 
incorporated in 1898, and was created to build a 
line from a junction with the Kanawha and 
Michigan branch of the Chesapeake and Ohio Railroad 


at Deepwater, Western Virginia, to a junction with | 


the Norfolk and Western Railroad at Matoaka, a 
distance of eighty-five miles. When it was found that 
neither the Chesapeake and Ohio nor the Norfolk and 
Western could be relied upon to furnish adequate 


: transportation, even for the mines then developed, 


reconnaissance was made for independent access to 
the sea, and when it was fairly well established that 
a maximum gradient of 25ft. to the mile—practically 
1 in 200—would suffice, the Tidewater Railway Com- 
pany was formed in 1904 to build a railway from the 
West Virginia-Virginia State line to Sewell’s Point, 


|for traffic going towards the ocean. This place | A typical example of the work to be found on this 
'is 418 miles from Newport News, and involves a rise 


| line is the Black Lick Viaduct, of which we give two 

| views, near mile-post 453, which is 910ft. long between 

' the abutments and 179. 10ft. high above high water 
of the creek. It is carried by eight towers, the centre 

| four being 40ft. square, and the four others 30ft. 
The three centre spans are 80ft. in length, and the 
others 60ft. in length. They carry a single pair of 
rails. The posts of the towers have a uniform batter 
of 1 in 53, regardless of the height. They are formed 
of four 4in. angles and three plates. For the lower 
ends the thickness of the web plate is in., while it is but 
gin. thick at the top. The thickness of the metal in 
the angles decreases similarly. : 

The highest point on the division is at Clark’s Gap. 
| Here the line is 2500ft. above sea level, and there is 
a tunnel 1205ft. long. In the vicinity are eight long, 
high-decked plate-girder viaducts and five tunnels ; 
one viaduct—over Gooney Otter Creek—is 732ft. 
long, 110ft. high, and is partly on the straight and 
| partly on a 7 deg. curve. 

From what has been said, it” will” be appreciated 
that the amount of excavation was very great. 
One embankment, 125ft. high, contains 140,000 cubic 
yards of material, mostly rock from adjacent tunnels. 
After leaving Clark’s Gap, the country is easier, but, 

|eventhere the excavation amounted to from 60,000 to 
70,000 cubic yards per mile. Further east, after 
leaving the mountains and crossing the Alleghenies, 
there are exceptionally heavy cuts and banks. One 
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MAP SHOWING THE WEST VIRGINIA COALFIELDS AND THE VIRGINIAN RAILWAY 


to the mile, with the Pocahontas the lowest. The 
map shows the approximate positions of the coal 
measures. The New River and Pocahontas field 
has a width of about 50 miles, whilst the Kanawha 
field has a width varying from ten to fifty miles. 
The coal from the two first-named areas is unrivalled 
for naval and industrial purposes. An approximate 
analysis of the Pocahontas seam may be taken as: 
fixed carbon 77 per cent., volatile matter 16.1 per 
cent., ash 6 per cent., sulphur 0.5 per cent., and 
moisture 0.4 per cent. 

These great coalfields were crossed by three railway 


-systems : the Baltimore and Ohio, the Chesapeake and 


Ohio, and the Norfolk and Western. Of these, only 
the two latter touched the Pocahontas measures and, 
at their points of entry on the eastern edge, 
were forty miles apart. They were constructed 
before the economical operation of mineral traffic 
was considered of that importance that it is now 
acknowledged to be. Consequently, no special | 
efforts were advanced to secure easy gradients and | 
curves. For some years both companies spent large | 
sums in re-alignment and improvement of gradients, 
but they were unable to keep pace with the increase | 
in mineral traffic due to the development of existing | 
and the opening of new mines. 

On the accompanying map the Chesapeake and 
Ohio Railway is ‘shown dotted, and the Norfolk 
and .Western is represented by a dot and dash line. 
On the former Thurmond—thirty-three miles east 
oj Hinton—may be taken as the assembling point 


and the Deepwater charter was extended to allow 
its railway to come up to the State line. The distance 
from Deepwater to Sewell’s Point is 443 miles. 
Both systems were financed by the late H. H. Rogers, 
of the Standard Oil Company, and they were amalga- 
mated and became the Virginian Railway Company 
in 1907. The line was formally opened on April 2nd, 
1909. 

What is known as the Deepwater division extends 
from Princeton to Deepwater, and is in the Alle- 
ghenies. It crosses a number of watersheds, and 
the gradients and curves are excessive, the curvature 
being as high as 14 deg. and the gradients as steep as 
2.07 per cent.—say, lin 48. It is, therefore, antici- 
pated that from Elmore northwards the railway will 
in time be nothing more than a coal branch, and that 
the main line, if it is ever extended westwards, will 
deviate at Elmore and follow the Guyandotte River. 
The distance from Princetown to Deepwater is ninety- 
five miles, and it is difficult to conceive a rougher 
or more unpromising territory in which to build 
a railway. The original purpose of the line—to form 


|@ connection, as related above, between the Chesa- 
| peake and Ohio and the Norfolk and Western—must 


be remembered. The line was, therefore, constructed 
along the banks of Loup Creek, a tributary of the 


| Kanawha River, and it follows it in all its sinuosities. 


There are, consequently, numerous curves of 16 deg. 
and the line rises 234ft. in 21,000ft., and for the 
first 9000ft. there is a gradient of 1.5 and 1.7 per cent. 


‘—1 in 66.6 or 1 in 59—uncompensated. 


required the removal of 260,000 cubic yards in a 
distance of 4000ft. One of our illustrations shows 
a temporary bridge for making a high embankment 
ina valley. The framework of this bridge is through 
out of round logs, which are left in the embankment, 
the deck alone being removed. 

Princeton is practically 350 miles from Sewell’s 
Point. Here are the divisional headquarters, of 
which we give an illustration, and a large yard. In 
view of the severe gradients west of this point, the 
freight trains are necessarily short, and the trains 
are, therefore, re-made in the assembly yard at 
Princeton into longer trains, which go through 
complete to Sewell’s Point. 

It will be appropriate to remark here that from 
Princeton eastwards, there is no eastbound gradient 
in excess of 1 in 500, except between Whitethorn, 
about mile 296, and Shelby, about mile 286, in the 


| Alleghenies, where the gradient is 1 in 166.6. 


A banking engine is employed on this particular piece 
of line, and it comes behind the train and assists it 
over the summit without any breaking up or re- 
arranging of the wagons. The standard trains are 
of 80 loaded cars, and the engines are of such a 
capacity that they can bring 80 empties westbound 
against the gradient. On the east side of the summit, 
at Shelby, the gradient westbound is 1 in 66.6, and 
this is met by the banking engine, after leaving an 
eastbound train at the summit, going forward to 
Fagg, about mile 277, and returning by assisting a 
| westbound train of empties, 
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The true main line may be said to begin at Rock, 
11 miles west of Princeton. Here the line rises to 
Princeton on a 1 in 200 gradient, compensated. 
From Princeton to Oney Gap, a distance of 2) miles, 
it rises Lin 166.6, and the summit of 2800ft. is reached 
in a tunnel 1650ft. long, which necessitated at the 
west end an approach cut of 153,000 cubie vards in 
rock, all practically within 2400ft. of the mouth of 
the tunnel. _At the east end there was an approach 
eut of 30,000 cubic yards in rock. 

From Oney Gap tunnel to the West Virginia- 
Virginia State line at East River, a distance of sixteen 
miles, some of the heaviest construction work on the 
line was encountered, including five high steel 

. Viaducts and six tunnels. The line follows the valley 
of Rocky Hollow and Twelve Mile creeks to the East 
River, and thence, generally, down that river until it 
crosses it at mile 332. In all this distance it is on 
the tops of the short irregular hills which make up 
the country, and as seen in the gradient profile. 

Along the valley of Twelve Mile Creek, the line has 
a north-south direction, and at about 344} miles it 
turns towards the east through a tunnel 491ft. long. 
The line then follows along the valley of the East 
River for nearly a mile, until it enters a secondary 
valley behind that in which the river flows. This 
secondary valley is followed for four miles, and by 
making this detour, instead of keeping to the river, 
1} miles in distance and considerable curvature were 
saved, besides making the line practically straight and 
of uniform gradient.. It madeit necessary, however; 
to drive four tunnels of 465ft., 720ft., 580ft. and 560ft. 
in length respectively. The easternmost of these 
tunnels is at about mile 342, and thence the line 
follows the East River until the latter makes a long 
sweep to the south in order to flow tbrough a pass 
called Hale’s Gap. The line, however, continues 
due east, and passes through the summit of this pass 
by a tunnel 2000ft. long at mile 334. 

At mile 332 the railway crosses the East River 
by a bridge 800ft. long and 140ft. high. It has eight 
spans, three of 60ft. at the western end, then a 120ft. 
deck riveted truss span over the river, a 75ft. span, 
another 75ft. span over the Norfolk and Western 
Railroad, and two 60ft. spans at the east end. Here, 
also, at a distance of 114 miles from Deepwater, ends 
the ‘Deepwater Railway. One of our illustrations 
shows this bridge, looking west, whilst another is a 
larger view of the truss:span Over the river. 

At this point the East River passes round a sharp 
bend and joins the New River, by which name the 
upper waters of the Kanawha River are known, less 
than a mile below- the bridge just referred to. 
Dividing thé two streams’is a short‘stéep hill arising 
very abruptly fromsboth rivers. Through this the 
railway passes by a“cut that required 100,000 cubic 
yards excavation of solid rock in 1000ft. of distance, 
and then the New River and the Norfolk and Western 
Railways are crossed by the viaduct, of which we give 
an illustration on page 316. Another engraving 
shows that part of the bridge which is immediately 
over the river. The bridge is 2145ft. in length, and 
has two 60ft. spans at the west end, and then a 125ft. 
deck riveted truss span over the Norfolk and Western 
Railway, followed by five 135ft. truss spans over the 
river, and then thirteen 60ft:*spans. Except those 
over the river, the spans are carried by 30ft. towers. 
The river spans are supported ‘by four concrete piers. 
48ft. by 16ft. Gin. at the base, and 27ft. by 8ft. at the 
top. The piers are at an angle of 55} deg. to the 

- centre of the tracks. They are 62ft. above maximum 
high water, and are carried down about 33}ft. into the 
solid rock. The total rise of+water is 254}ft., with 
a very swift current, against which breakwater 
protection is provided on the upstream side, to 2ft. 
above maximum high water. The breakwaters are 
steel fenders, 8in. by 8in. by 3in., anchored to the 
concrete by #in. bolts, 14in. long. 

The line now follows the New River for forty miles, 
and we reproduce four photographic views of typical 
work on this part. At thirty-seven miles from the 
crossing, 7.e., about mile 295, the line starts to rise 
towards the summit of the Alleghenies, already 
referred to. This rise is continuous for nine miles, 
the maximum being | in 166.6, compensated. At the 
summit is a tunnel, 5140ft. long, cut through solid 
rock. Here the line is at an elevation of 1963ft., and 
thence the road falls on a 1 in 66.6 gradient to Fagg, 
where it strikes the North Fork of the Roanoke River, 
which it follows to the Staunton River at mile 240, 
leaving the waterway there to strike across the 
Blueridge Mountains, a distance of thirty miles. The 
construction of the railway across this country, in 
preference to following the river, involved an increased 
expenditure of a million dollars, but it saved twenty- 
three miles of distance and a large amount of 
curvature. On the road thence to Moneta station, 
about mile 228, are found sundry viaducts and 
tunnels ; one viaduct is 725ft. long and 90ft. high, 
and another 870ft. long and 110ft. high. One tunnel 
is 1000ft. long, while near Moneta is a cutting which 
contained 260,000 cubic yards of earth and rock. 

Thence to Norfolk the work, compared to the 
portion west of Roanoke, is less interesting, but it 
abounds with tunnels, viaducts and cuttings, and at 
Sewell’s Point are extensive coal loading piers. , 








It has been estimated that ordinary agricultural land 
contains some 27,000 worms per acre, and that these 
yield a considerable amount of ammonia for manure. 








THE DISTRIBUTION OF ENGINEERS’ PRODUCTS 
OVERSEAS. , 

In addressing a gathering of engineers at the 
Engineers’ Club in Manchester, on Tuesday last, on 
the above subject, Mr. C. Hamilton-Wickes, H.M. 
Trade Representative in Canada, prophesied that at 
the conelusion of the war the profits of engineering 
firms would be greater than they are at present ; 
inquiries and orders would be very numerous, and for 
a time price would be a smaller matter of consideration 
than promptness in delivery. These demands must 
not, however, blind our manufacturers to the com- 
petition that would follow. Arrangements were 
being made by our competitors for collective buying, 
and syndicates and cartels were being organised for 
production on a huge scale. Mr. Wickes said he did 
not think that the severest competition would come 
from the Central Powers, who would lose Alsace- 
Lorraine, and with it their greatest source of mineral 
wealth, and who would probably be further crippled 
by internal dissensions. With regard to distribution 
of engineering products, the speaker said that as a 
general rule a concern must hold its home market 
before it can expect to establish an export connection 
of value. As a selling organisation grew in efficiency, 
so would its productive activities become more and 
more efficient. Dry-rot had gradually permeated 
the foundations of many a once promising business, 
bringing about its disintegration and final failure, 
because it had not recognised the vital importance 
of keeping in constant touch with consumers of its 
products. 

The products of manufacturers in the engineering 
trades from a distributive point of view were broadly 
divisible as follows :—(a) Articles mainly or wholly 
of a character that lend themselves to repetition 
output ; and (6) articles made singly to serve some 
particular function. From some points of view 
this classification, Mr. Wickes said, was good enough, 
but there wes another form of classification which 
had to be borne in mind, namely : (1) Articles which 
are purchesed to be utilised as made— without 
sensible modification of their design or structure —by 
the consumer-purchaser, and these could be made 
either by repetition or by design for some special 
purpose ; (2) articles which are purchased for the 
purpose of being submitted to further processes and 
customarily described as.*‘raw material’ by the 
consumer-purchaser. These might be designed for 
a particular purpose “to order ’’ and yet lend them- 
selves to repetition output. There were also articles 
mainly or wholly eventually distributed through 
the retailer, as well as articles that are seldom or 
never in the hands of wholesalers or retailers and the 
subject of direct sale to the consumer. 

Mr. Wickes condemned the methods of firms whose 
selling policy was to rély upon the efforts of inter- 
mediaries ;. he described such firms as a menace to our 
national industries, and the larger their capital the 
greater their danger. He described the firm without 
a selling organisation worthy of the name as ill 
equipped, while the firm with an adequate home 
selling organisation which entrusted the opening 
up of export trade and connection to a staff with 
home selling experience—with export selling prices 
‘loaded’ with a home distributing cost—was, he 
said, handicapped to an extent that made failure 
a virtue. 

Mr. Wickes concluded his address with the following 
recommendations for the'development of the British 
Engineering Industry and* the: distribution of its 
products at home and abroad :— ae 

(1) To take stock of present productions, their 
character and uses, the markets which consume them 
and why, and the channels whereby the consumers 
are supplied. : 

(2) To consider the necessity for the employment 
of efficiency and component engineers and efficient 
methods of “ costing,’’ the scrapping and replacing 
of out-of-date plant and equipment, with the possi- 
bilities of turning to commercial use machinery 
now employed in making munitions. 

(3) The advisability of having on the board of 
direction the men responsible for running the works, 
and as well, those charged with the distribution of 
its products. 

(4) To ascertain how far and in what direction 
advantage may be taken of the recently organised 
bank under Lord Faringdon, Mr. Dudley Docker, and 
others ; to ascertain the extent and direction in which 
the information secured from the freshly consolidated 
departments for the Imperial Commercial Intelligence 
Service can be utilised. 

(5) The organisation of an Export Sales Department 
as distinct from the Home Sales Department; the 
training of commercial engineers. 

(6) The consideration of the question of absolute 
merger or combination with other firms, or the cartel 
system, 7.e., a merger limited in time. 








LIGHT RAILWAY BUILDING IN PANAMA. 


Tue Chiriqui Railway, in the province of Chiriqui, 


‘Republic of Panama, is a narrow-gauge Government line 


from Pedregal, on the Pacific coast, to David, the capital 
city of the province. It is 57 miles long, including 
branches. The line was opened in 1916. The engineer 
for the Government of Panama was Mr. A. S. Zinn, of the 





Panama Canal Engineering Force, who described the work 
recently at a meeting of the Western Society of Engineers. 
The contractors for construction and equipment were 
R. W. Hebard and Company. 

All the excavation—410,220 cubic yards 
hand, the material being removed by |-yard side-tip steel 
wagons, pushed by hand on a line of 2ft. gauge. This 
method of handling material from narrow cuttings with 
short haul to the embankments is popular with contractors 
in the tropics, where there is much rain and mud to contend 
with. It was found economical also in handling a large 
amount of material in connection with the Panama Canal 
work, The railway contractors had a 70-ton steam 
excavator or steam shovel, but it was used only in load 
ing gravel for ballast. 

For railways in the tropics it is important to provide 
ample side ditches for drainage, and sufficient culverts 
and bridges for waterway openings. In the province of 
Chiriqui the rainfall averages about 140in. during the 
rainy season of eight months, and it was necessary to con- 
struct 26 bridges and 108 culverts on this line. Most of 
the culverts are of corrugated ingot iron, non-corrod- 
ible pipe, 2ft. to 6ft. in diameter, with concrete end walls 
and wing-walls. Large pipe culverts under heavy embank- 
ments were reinforced throughout with a 12in. jacket of 
concrete to prevent sagging. The remainder of the cul 
verts, bft. by 6ft. to LOft. by L0ft., were built of armoured 
concrete and rubble-stone masonry. 

As the masonry for bridges was built in advance of the 
plate-laying, the cement and form material had to be 
hauled five to twenty miles in ox-carts over very bad roads. 
The rock crushing and concrete mixing were done by hand 
at the site, and the concrete was then taken to the forms 
in wheel-barrows. This method was cheaper than that of 
using a conerete mixing machine. 

Steel bridge work was shipped from New York to Colon, 
and then over the Panama Railroad to Panama. There 
it was loaded on small barges, which took it out about a 
mile to a larger barge. This barge carried the material 
325 miles up the coast to Pedregal, the starting point 
of the new line, where it was unloaded at the railway wharf. 
The barge had no modern equipment for handling material 
of this kind. ; 

As soon as the rails had been laid to a bridge site, the 
heavy native timbers for falsework were delivered by a 
construction train. When the falsework was erected, the 
steel was delivered and erected with very little delay. The 
culvert pipe was all hauled by ox-teams, and put in place 
ahead of the earthwork. The concrete and walls of the 
culverts were built after the rails were laid, in order to save 
cost in transporting the materials. 

For ballasting, experiment showed that with native 
labour stone ballast could be obtained more cheaply and 
satisfactorily by hand-crushing than by the use of machine 
crushers, either portable or stationary. The ballast for 
33 miles of. line was broken in this’* way. The 
saving in cost came from the fact that the stone was 
placed along the formation and there crushed, and there 
was no transportation expense, the ballast being thrown 
directly into place with shovels. The broken stone was 
placed in long piles, lft. high and 3ft. wide, for convenience 
in estimating the quantities. 

The sleepers were specified to be of creosoted American 
pine, 6ft. long. After some of these had been delivered ' 
the engineer recommended the use of native woods, as the 
money thus spent would benefit the people, and a few years’ 
experience would show the most suitable native timbers 
to be used in renewals. However, through the scarcity of 
good timber and the inexperience of the men furnishing the 
sleepers, the cost was higher and the delay greater than for 
creosoted sleepers shipped from the United States. The 
line is laid partly with 70 lb. rails from the Panama Canal 
works, and partly with new 56 Ib. rails, all of flange section. 

The fences had four lines of barbed wire on posts, cut 
from wild plum trees. Large posts were set firmly at 30ft. 
intervals, and between them were two or three small posts 
of the same wood, set about lft. in the ground. The latter 
will, it is hoped, take root and grow, and in this way the 
cost for maintenance will be small. Owing to the great 
number of posts, however, and the slow progress, the engi- 
neer considers it preferable to use indestructible fence posts 
with five lines of barbed wire. At level crossings, steel 
cattle-guards were placed between and on either side of 
the rails. The flanking fences from the cattle-guards to 
the line fences were made from steel sheet piles used at the 
bridge foundations. This was economical, since there was 
no further use for the piles, and the cost of transportation 
was considerable. 

The original form of contract adopted was for * cost, 
plus a percentage with a bonus for economy.” It pro- 
vided for monthly statements of expenses. In view of the 
trouble and expense of carrying out such a system, 325 
miles from headquarters, with complicated accounts, and 
all duplicated in English and Spanish, it was changed 
to the “ fixed sum” form of contract, using the original 
estimate. The contractors assumed any cost in excess 
of the contract price. This estimated cost or © fixed sum ” 
was £324,630, or about £6510 per mile. An additional 
branch, and other extra works, done at actual cost, plus 
5 per cent., for the contractors, raised the total cost to 
about £400,000. 

The line has maximum gradients of | in 33 and 1 in 20, 
with curves of 480ft. to 1150ft. radius on different parts of 
the main line and branches. The 95-ton locomotives are 
of the 2-8-O type. They were guaranteed to take 120-ton 
trains up gradients of | in 20, at 10 miles an hour, but in 
service they have hauled 150 tons, at 15 miles an hour, on 
this gradient with a curve of 480ft. radius. As to the 
questions of gauge and location, Mr. Zinn, the engineer, 
expressed himself as follows :—‘‘ The saving in cost of 
construction and equipment of a narrow-gauge railway, 
as compared with standard gauge is not as great as a large 
number of engineers may believe. The principal saving 
is in the cost of sleepers, ballast, excavation and bridges, 
but the total saving is only about 6 per cent. Like a great 
many railways in the United States, the alignment and 
gradients could have been greatly improved if the addi- 
tional cost had been allowed. In nine times out of‘ten 
the engineers are not to blame for bad alignment and 
gradients, but the fault lies with those who have authority 
to say what the cost shall be.”’ 
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RAILWAY MATTERS. 





Nearby 1200 ‘‘ war gardens ”’ are being cultivated on 
vacant land of the Pennsylvania Railroad, and the value 
of the crop raised will probably ‘exceed 250,000 dols. 
Altogether more than 1000 acres have been planted. 

Atv a country police-court recently, where a boy was 
charged with throwing stones at an engine, it was stated 
that it was a popular pastime with boys to drop stones 
on to & passing train to see if they would fall down the 
chimney. 

Ur to September 2nd, 2540 servants of the Pennsyl- 
vania Lines East of Pittsburgh, had entered the army and 
navy of the United States. Of these 75 have been ap- 
pointed commissioned officers and 30 are in officers’ train- 
ing corps. ; 

Tue Railway Executive Committee has informed the 
National Union of Railwaymen that the Director of Re- 
cruiting has agreed that, until further notice, skilled men 
from railway shops, notified to the War-office for release, 
who are not required for mechanical or craftsmen’s work 
in the Army, will be returned to the railway companies, 
and will not be posted for combatant duties in line regi- 
ments. 

At the present time all the Irish business of the National 
Union of Railwaymen is dealt with from the headquarters 
in London, assisted by an organiser in Dublin. To meet 
the disadvantages of this arrangement the executive of the 
Union has decided to establish an Irish Council, which will 
have authority to deal with all applications for increased 
wages and improved conditions of service on the railways 
of Ireland. 

On the conelusion of the visit to Cork of the Irish Con- 
vention a special train was run from that city to Dublin, 
which covered the distance of 170 miles in 174 minutes, 
including a stop of ten minutes at Mallow. The journey 
was the more remarkable for speed in that it was run into 
the Amiens-street Station, instead of into Kingsbridge. 
This was done in order to allow the visitors from Belfast 
and the North to catch the 6.30 dining car express from 
Amiens-street. 

THE chairman of the executive committee of the Chicago: 
Rock Island and Pacifie Railroad has submitted a proposa 








to the United States Government that provision: should 
be made in the Liberty bond issue for a sum of from’ three 
hundred to five hundred million dollars, to be used 
as loans to the railways for extensions and improvements. 
It is claimed that the interest now being paid’on loans is 
8 per cent., but that under the proposition ‘the interest 
need not be more than 4.per cent. a 

Unper the ‘‘ Defence of India Act,” the Governor- 
General-in-Council has been authorised to make Orders 
for the following purposes :—(1) For requiring railways | 
to give special facilities as to the transport of any article or | 
thing which, in his opinion, is capable of utilisation in the | 
prosecution of the present war. (2) For enforcing the 
prompt loading or unloading of wagons; and (3) for | 
controlling other trucks and wagons, and for controlling | 
other traffic in order to expedite the transport of such | 
article or thing. | 

THE Secretary of State for War in the United States has | 
issued a statement that there was no basis of fact for a | 
recently published announcement that the railroads in | 
France had fallen into such a state of disrepair that it had | 
become necessary for American engineers to be sent to 
France to take charge of their restoration. On the con- 
trary, says the statement, all the information indicated that | 
the commercial railroads in France weré in astonishingly | 
good condition. The nine American engineer regiments | 
that had been sent to France were to be used in reconstruc- | 
tion and maintenance of military lines. 


Tue value of the railway material exported during the 
first eight months of the present year, together with the 
corresponding figures—in brackets—for 1916, were as 
follows: Locomotives, £1,093,854 (£826,617); steel rails, 
£479,846 (£345,361); carriages, £123,595 (£295,039) ; 
wagons, £315,440 (£465,467); wheels and axles, £97,033 
(£238,049); tires and axles, £368,920 (£392,062); chairs 


and metal sleepers, £60,458 (£84,735); miscellaneous 
permanent way material, £331,686 (£325,891); total 
permanent way material, £875,865 (£808,224). The 


weight of rails exported was 28,014 tons (33,746 tons), 
and of chairs and metal sleepers, 4593 tons (9231 tons). 


In order to check the greater number of travelling 
irregularities, which had developed through the decreased 
staff for examination purposes, the Railway Executive 
Committee, in December last, issued instructions that lead 
to increased strictness as to season tickets. One form of 
action was the enforcement of the clause in the conditions 
under which such tickets were issued, which said, * If 
such ticket is not so produced the holder thereof shall be 
deemed not to have paid the fare for that particular 
journey, and such fare shall be recoverable by the company 
from such holder.’ In the Manchester County-court, on 
the 2nd inst., a season-ticket holder who had made two 
journeys without his ticket was summoned for the ordi- 
nary fare. The defendant submitted that there was no 
case, but the judge gave judgment against him. 

Ir is now confidently expected that the Coal Controller 
will have a sufficientnumber of railway and privately-owned 
coal wagons at his disposal by the 15th inst. to remove all 
grounds of anxiety about the conveyance of coal from the 
collieries to the various depéts established throughout the 
country: The announcement as to this which has gone 
round the Press adds, ‘In this work the Controlier has 
had the loyal co-operation of all the railway companies,” 
a remark which might have been supplemented by some 
mention of the private owners. Railway companies are 
under the control of the Government, and their net receipts 
are guaranteed by the State. The private owner of rolling- 
stock has a legal right to be on the railway, and his pro- 
vision of a wagon supply for his own needs has saved the 
companies considerable expense. The necessary shunting 
of the wagons, so that each man gets his own, has been a 
nuisance, but the system has grown.out of the unwillingness 
of the railways to provide wagons for such traffic as coal, 
and, therefore, if the private owner surrenders his rights 
in the present national crisis the fact should be acknow- 


| changes in length to characterise the transformation of 
| iron, which coincides with the reappearance of its magnetic 


| good silica brick is 12 kilos. at 1700 deg. Cent., which is 
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NOTES AND MEMORANDA. 





CasTINGs of chromium-copper alloys containing up to 
13 per cent. chromium can be prepared by melting and 
pouring the metals at about 1600 deg. 


PuRE wrought iron cannot be produced as cheaply as 
the steels which are ordinarily in competition with it, and 
upon this fact, says Mr. G. G. Roberts, in the Electric 
Railway Journal, perhaps more than any other, rests the 
cause of its partial temporary eclipse. 


THE Food Production Department has made arrange- 
ments for the training of a number of men as tractor 
drivers in connection with the food programme for 1918. 
There are now between 2500 and 3000 tractors in this 
country, according to the Commercial Motor. 


ACCORDING to official statistics the output of coal in 
France during the first half of this year’was 13,105,019 
metric tons, as against 10,626,544 tons last year. The 
monthly output will probably soon reach 24 million tens, 
which will make this year’s output rise to about 28 million 
tons, as against about 20 million tons last year. About 
40 per cent. of the total output has been produced in the 
Pas-de-Calais. 


Tue production of sulphate of ammonia in the United 
States in 1916 is estimated to have been 325,000 tons, an 
increase of 75,000 tons over that of 1915. Of the 1916 
total, 272,000 tons are credited to coke-ovens, and 53,000 
tons to gasworks and bone carbonising plants. The 1916 
output of coke in the United States was a record for both 
beehive and by-product ovens, amounting to over 
54,000,000 tons. 


THE supply of raw materials for the chemical industry 
in Switzerland from England and America is gradually 
becoming less, and the difficulties of the Swiss chemical 
industry correspondingly greater. But the greatest 
difficulty of all, says the Chemical Trade Journal, is the 
prospect of a coal famine, especially in view of the fact 
that the supplies of substitutes such as wood and peat are 
not very plentiful. The manufacture of artificial indigo 
is now very seriously handicapped in Switzerland owing 
to the lack of raw material. 


** BoRRODISING”’ is the name given to a system of 
electro-deposition of zine which has been introduced as a 
preventive against corrosion of the steel fittings of 
aeroplanes and seaplanes. It is described as a method of 
cold electro-galvanising carried out in such a way that the 
zinc so unites with the underlying’ metal that only by 
extreme wear can the surface of the steel be exposed. As 
the metal is not subjected to the usual pickling bath prior 
to the galvanising, it is claimed that there isno reduction 
in the strength of the metal after treatment. 


AT a recent meeting of the Paris Academy of Sciences, 
M. Le Chatelier contributed a paper showing how Messieurs | 
Portevin, Chevenard and Dejean have experimentally 
solved the problem of the hardening of steel. Previously 
it had been difficult to follow the transformation of iron, 
owing to the extreme rapidity of the phenomena. 
M. Chevenard, working on very fine wires and using the 


properties, has, according to M. Le Chatelier, solved the 
problem. 


IN a recent communication to the Paris Academy 
of Sciences, Messieurs Le Chatelier and Bogitch, explain 
very clearly the superiority of silica bricks over fireclay 
bricks for furnace construction. Fireclay bricks begin 
to soften between 1300 deg. and 1400 deg. Cent., and then 
** yield’ continuously. Quartz, on the contrary, melts 
without any preliminary softening. The strength of a 


the usual temperature of steel furnace arches. Experience 
shows that good quality silica bricks contain 3 to 5 per cent. 
of basic oxides and 8 to 14 per cent. of sulphates. The 
silica forms a continuous series in the pores of which the 
molten mass lodges, much as water lodges in pumice stone 
without decreasing the strength. To form this “‘ network”’ 


Hartford; Providence and Boston. 





it is necessary to heat the material for a number of days 
at about 1450 deg. Cent. 


In consequence of the number of wireless amateurs who 
swarm all over the States, most of them young, and many 
of them with all the “ irresponsibility ’’ which attaches to 
youth, it appears to have been found necessary to maintain 
a detective vessel specially equipped with a wireless device 
designed to discover the position of youthful hoaxers, says 
the Wireless World. Similar means are being employed 
both on sea and land to track down the chain of secret 
wireless installations, which are endeavouring to supply 
Germany with news by busily “relaying” information 
from one to another until ultimately a long-distance 
station is reached outside the jurisdiction of the United 
States, whence the information may be transmitted to the 
enemy. One ofthe recent discoveries due to this up-to- 
date detective machinery is a surreptitious plant near the 
Connecticut naval base. Our American Allies were 
astonished on a recent occasion at the accuracy of the 
information upon which the enemy submarines were able to 
rely, and are taking active steps in consequence. 


THE atmospheric effects on sheet iron differ according 
to the atmosphere and the nature of the metal for which 
the sheets are made. Experiments have been recently 
earried out by Messrs. G. A. and L. T. Richardson, in 
America, to ascertain the effects on different kinds of sheets. 
Prepared pieces were exposed to atmospheric corrosion, 
and from the first, the character of the rust formed on the 
different materials was found to differ considerably. 
Whereas on the Bessemer and open-hearth steel samples 
the rust was of a yellowish-red colour and became loose 
rapidly, the rust on the others was dark in colour and much 
more adherent; this adherent condition reached its 
maximum in the copper steels, where the rust was very 
dark and fine-grained. As a result of the tests it is 


concluded that copper-bearing steels are decidedly superior ; and made use of to work the turbines. 
The addition of | is being extended and is expected to supply all the power 


to pure iron, steel or charcoal iron. 
copper to pure iron increases. its resistance to. corrosion, 
but not to the same extent as similar additions to steel 
increase the resistance to corrosion of this material. 
Charcoal iron and pure iron are superior to steel as regards 





resistance to atmospheric corrosion. 


MISCELLANEA. 





ALCOHOL used in an engine with a raised compression 
can be made to give approximately 50 per cent. more 
power than when a compression suitable for petrol is used. 


Ir is premature to attempt to forecast the ultimate result 
of the entry of the United States into the field of synthetic 
nitrates, but the likelihood is that. America will ‘* make 
good”’ in this branch of chemical industry, as she has 
undoubtedly done in the manufacture of coal-tar dyes, 
says the Chemical Trade Journal. 


Ir is reported that the Commercial Motor Users’ 
Association, which has for many months advocated the 
use of ordinary coal-gas for commercial motor vehicles in 
view of the increasing shortage in the supplies of petrol, 
has appointed a Special Coal-Gas Committee to follow 
developments in the use of this fuel. 


Or the two big dry docks to be built at either end of the 
Panama Canal, the one at Balboa is to be the largest. This 
dock will be 1000ft. long, the entrance width will be 110ft., 
and at mean low water the depth over the keel blocks will 
be 29.3ft. The structure will be of concrete, and the en- 
trance will be closed by mitre gates. Here it will be pos- 
sible to repair the largest vessels afloat, as the main repair 
shops in the canal are also situated at Balboa. This dock 
is to be completed late in 1917.. The dock that will be 
built at Cristobal, on the Atlantic side of the canal, 1s 
to be begun very shortly, and will be 300ft. long. 


A WRITER in a recent number of La Nature suggests 
that the economic development of Morocco would be 
greatly facilitated by the utilisation of the country’s water- 
power resources which abound. He suggests that con- 
cessions might be granted for the utilisation of at least 
20,000 to 30,000 horse-power, which could be used for 
supplying high-tension distribution systems at, say, 60,000 
volts, 3-phase. He estimates that this amount of power 
would easily be absorbed by private users and Government 
works, e.g.,the electrification of the railwaysand port works. 
Coal and petrol, which are extremely high in prices, would 
thus be abolished. 


Work on a new underground telephone cable from 
Washington to New York is now well under way, not- 
withstanding the difficulties in obtaining raw material. 
We learn from the Electrical World that this cable 
will. contain 80,000 miles of wire, and will be a valu- 
able addition to the existing underground ‘system which 
provides the national capital with all-underground com- 
munication with Baltimore, Wilmington, Philadelphia, 
Trenton, Newark, New York, Bridgeport, New Haven, 
All these points are 
the centres of extraordinary activity in the manufacture 
and supply of munitions and war materials of all kinds. 


THE Blackpool Town Council has decided to proceed 
with the scheme for the protection of the cliffs extending 
into the Bispham area. The new wall will be co-extensive 
with the sea wall at the Gynn northwards to Bispham tram- 
way station, or Red Bank-road, a distance of 1980 yards. 
The wall is to be 15ft. to 20ft. high, and of the bull-nosed 
type, facing the sea, with what is described as a lower walk 
on the top, other walks or parades being constructed when 
the rest of the works are completed. The wall, which is 
to be 30ft. more seawards than the foot of the cliffs at 
present, will be 8ft. to 10ft. in thickness, and constructed 
of réinforced éoncrete. The borough stifveyor’s estimated 
cost of this work is £13 per yard, and he informed the High- 
ways Committee the total cost would come within the 
£26,000. 

Tue best method of attaching the power unit to the 
framework of a motor vehicle is one which many makers 
have attempted to find. The most generally adopted 
system is that of suspending the engine by long arms or 
brackets integral with the casing, and bolted to the frame 
side or cross members. In the course of a paper read 
recently before the Coventry branch of the graduates’ 
section of the Institution of Automobile Engineers, Mr. 
C. M. von Eugen described a suspension system which seems 
to possess original features. The power unit and gear-box 
are fitted in a sub-frame, which is provided with a three- 
point suspension, the main frame merely carrying the front 
and rear springs, which in turn carry their respective axles. 
In this way the sub-frame, engine, and gear-box form 
a single unit. ‘ 


In China electricity seems to have been taken up very 
much more readily than gas, but there is plenty of coal 
in China from which gas could be made, and the sulphate 
of ammonia that is obtained in such large quantities from 
the gasworks in this country would be very beneficial 
to the land in China if gasworks were established there. 
Moreover, there are a number of other by-products 
that are obtained from gas, the aniline dyes for example, 
and as China is a very large user of dyes, it is 
quite possible that she might be able to produce 
dyes for export, that would help her to pay for the 
machinery she is so badly wanting. Furthermore, 
says Eastern Engineering, the supply of machinery for 
the manufacture and distribution of gas and for the 
use of gas for lighting, for heating and cooking, and for 
power, might make an important addition to Great 
Britain’s exports. 


AccorDING to Capital (Calcutta), the disappointing 
quality and quantity of supplies of coal in the North and 
West of British India have caused consideration to be 
given to the possibilities of using hydro-electric power as 
a substitute in industries and undertakings. At Bombay 
motive power is obtained from the rainfall of the Western 
Ghats, and in the Punjab it is’ proposed to obtain 
water power from the canals. The Bombay undertaking 
already provides the mills of Bombay with about 40,000 
electric horse-power generated from dynamos worked by 
turbines. The heavy and unfailing monsoon rainfall of the 
Ghats, sixty miles from the city, is stored in three lakes, 
The undertaking 


required by the Bombay mills, tramways, and Port Trust 
railway, as well as to provide for the lighting of the city. 
The hydro-electric plant at Amritsar, which has been set 
up recently by the Punjab Irrigation Department, is a 
similar project but on a much smaller scale. 
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Shipping and Shipbuilding in the United States. 


Tue ambitious plans of our American Allies to 
build up a great merchant fleet are of more than 
ordinary interest. It is not merely that America 
intends to make every possible effort to counteract 
Germany’s submarine policy. The great revival in 
the twin trades of shipping and shipbuilding in the 
United States, though it is, of course, being accelerated 
by the war, is by no means a creation of'it. It 1s 
the outcome of a long agitation in America for more 
ships, begun before the war was thought of. This 
movement is of special interest to us, also apart from 
the war, for it may be that when peace returns the 
United States will be our chief tivals in shipping and 
shipbuilding, as they were in the first half of the 
nineteenth century. It is probable, indeed, that 
America will seize Germany’s position and will become 
the second shipping nation. If she does we may 
be certain we shall not experience from her that 
insidious form of subsidised undercutting of rates 
by syndicates and the State that characterised German 
competition. America will meet us with fair, honest 
trading. Her shipping may be subsidised by the 
Government in accordance with the principles of 
American law, which are that American industries 
shall be so protected, or so fostered, that they are able 
to compete with foreign trades that enjoy cheaper 
labour. The future of our shipping, which almost 
means the future of the British Empire, depends upon 
the measures our rivals take to revive their shipping 
on the one hand, and upon our own efforts to meet 
the competition on the other. Because we own nearly 
as much shipping as all other countries put together 
we must not assume that our supremacy is un- 
challengeable. Our politicians must not imagine that 
they can heavily tax and harass this industry, and 
at the same time neglect to protect it against unfair 
competition, such as that of Germany, without 
detriment to our national interests. And our trade 
unionists must not forget that there are limits beyond 
which it is fatal to force up wages or restrict output. 
Our natural advantages are such that we ought 
easily to retain supremacy in shipping and ship- 
building. Our economic needs and imperial respon- 
sibilities are such that we must, at all costs, maintain 
our supremacy in this particular line. 

According to an official statement outlining the 
shipbuilding programme of the Government of the 
United States, America will, in little more than a 
year, have a merchant fleet of more than 1600 ships, 
aggregating 9,200,000 tons. That would be nearly 
ten times the pre-war tonnage of the United States. 
We beg leave to doubt the possibility of such 
tonnage being attained—skilled labour is too scarce. 
In a statement prepared for Congress by the Shipping 
Board it appears that 433 ships of nearly 2,000,000 
tons have been contracted for at an estimated cost 
of £57,000,000 ; 452 ships of nearly 3,000,000 tons 
are ready to be contracted for when funds are available 
at a cost of £91,000,000 ; 237 ships of 1,281,000 tons 
are under negotiation, representing an estimated 
cost of £38,800,000; 150 miscellaneous vessels of 
1,800,000 tons account for another £60,000,000 : 
whilst organisation and other expenses are put at 
£7,000,000. The amount authorised by Congress in 
June last was £110,000,000; the amount to be 
authorised for the building programme immediately 
in sight, making no allowance for changes in cost of 
labour and materials, is £143,900,000. Besides this 
the amount required for ships requisitioned, or 
“commandeered,” is put at £103,000,000, and the 
cost of vessels to be purchased other than those 
under construction or commandeered is £50,000,000. 
It is said that a large part of the proposed fleet. is 
expected to be completed by June, 1918. Against 
this optimistic statement the Commercial and 
Financial Chronicle of New York declares that the 





present rate of output of United States shipbuilding 
is little more than 1,500,000 tons a year, and is not 
expected to exceed a rate of 2,000,000 tons a year in 
January, 1918.. The Shipping Board, above men- 
tioned, was formed and has been empowered to take 
full control of American shipping under the terms 
of what is called the Ship Purchase Bili passed last 
session. This famous measure. followed the Ship 
Reg'siry Act of 1914, which authorised, on certain 
conditions, the transference of foreign-built vessels 
to the United States flag. When war broke out 
United States ocean-going tonnage only aggregated, 
in round figures, 1,000,000 tons, against Great 
Britain’s 15,000,000 tons, and Germany’s 5,000,000 
tons. Since then nearly 2,000,000 tons have been 
added by purchase from other countries, and about 
another 1,000,000 has been launched. The com- 
pletion of the present programme of the Shipping 
Board, if effected, will bring United States soneiage 
up to at least a round 10,000,000 tons. This, of 
course, is in addition to some 5,000,000 tons engaged 
in the lake, river, and coastal trades of America. 
By the way, the 1916 Session of Congress authorised 
the construction of ten first-class battleships, six 
hattle-cruisers, ten scout cruisers, fifty torpedo-boat 
destroyers, nine fleet submarines. and fifty-eight 
coast submarines. This programme is being carried 
out in the Naval yards, upon which six million 
dollars have lately been spent in improvements. 
It may also be mentioned that during the last two 
years £40,000,000 of new private capital have been 
invested in American shipping and_ shipbuilding 
enterprises. All these facts are evidence of the 
confidence which is felt in the future of American 
shipping and shipbuilding. Before the war. the 
Americans could not approach us in these trades, 
measured by competitive costs. But it is thought, 
at least in some quarters, that the war and its effects 
will so modify, or change, international conditions, 
that America will at last be able to compete with 
Britain and Germany even in shipping and ship- 
building. In a notable review of the possibilities 
a few months ago the New York Annalist observed 
up that * it was probable that for many years to come 
the cost of labour and materials in the United 
Kingdom and Germany would be as high as in the 
United States, and that the start which American 
yards had obtained, thanks to the war, would enable 
them to compete successfully with foreign ship- 
builders.” Other authorities, whilst not quite so 
confident, believe that the United States Government 
will so liberally subsidise, or in other ways foster, 
shipping that even this trade will again become 
prosperous, as it was prior to 1860, or 1862, when 
the State favours under which American shipping 
had rapidly advanced were withdrawn 

But what will happen in the future, when nations 
resume the commercial methods of ‘peace time ? 
In our opinion the Americans, with their extremely 
high wages, with iron ore deposited a thousand miles 
from their coal, and with their iron and steel works 
mostly about 500 miles from seaboard, will never 
be able successfully to challenge our supremacy 
in shipping and shipbuilding, though they may prove 
formidable rivals. It will all depend upon two main 
factors: the extent to which the United States 
Government will go in subsidising, or in other ways 
favouring, shipping ; and the general policy adopted 
by our own trade unionists and politicians. If ow 
shipping and shipbuilding trades are too heavily 
taxed, or otherwise unfairly treated by Parliament, 
and if our workmen are too exacting, whilst at the 
same time our rivals’ enterprise is lavishly sub- 
sidised by Governments, then we shall find :t more 
than difficult to retain our supremacy. 


Manufacturers and Standards. 


THE advantages of trade co-operation have already 
received sympathetic consideration in the Birming- 
ham district, where the very wide range of manufac- 
turing activities invests the adoption of any such 
scheme with more then ordinary interest. It is felt 
that if the assent of Midland manufacturers can be 
secured for proposals of this character the old spirit 
which fostered internal competition will have been 
banished from a group of industries which represent 
national rather than local activities. Fresh evidence 
of the existence of the new spirit has been given by 
the decision reached at a meeting of Midland manu- 
facturers held at the Birmingham Chamber of 
Commerce a few days ago, in favour of establishing 
a Bureau of Standards of Length for this important 
district. In view of the statement that the proposal 
made in this connection was unanimously approved, 
it is likely that the practical community to whom it 
was submitted will take steps to set up such a 
bureau at the University of Birmingham, where, 
it should be added, the project originated. The 
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reasons for bringing the matter forward at the 
present time arise partly out of the difficulties 
in connection with length gauges which have 
been encountered during the war, and partly from 
@ realisation of the advantage which the setting 
up of standards would confer on Midland industries 
during the period of intense competition which will 
follow the termination of hostilities. Professor F. W. 
Burstall, who laid the scheme before the meeting of 
manufacturers, based his case on the urgent need for 
accurate standards of length in many Midland 
industries, and on the greater authority which 
standards set up by the proposed bureau would 
possess over any adopted by separate groups of 
manufacturers. Professor Burstall dismisses the idea 
that gauge work is essential only in those industries, 
like the manufacture of munitions, motor cars and 
cycles, where great accuracy is required, or where the 
principle ot interchangeability is adopted. He contends 
that there is a great group of trades, from that of 
small brass fittings to agricultural machinery, and 
including practically the whole of the Midland indus- 
tries, in which gauge work is of the first importance, 
and would have a considerable influence, not only 
in setting up a better standard of workmanship, but 
in the reduction of the labour charges of assembling. 
Even granting, however. that these advantages 
are generally recognised, those who have been 
advocating the establishment of the Bureau of 
Standards have had to deal with the human element, 
to overcome the reluctance of manufacturers to pool 
experience for the common benefit, and to foster the 
sound faith that the gain of a manufacturing com- 
munity works out ultimately as the benefit of the 
individual. This preliminary victory over tendencies 
which make for inaction has now apparently been won. | 
No small ideals are the aim of those who will be | 
responsible for the conduct of the new department. | 
Kven though its functions would be primarily concerned | 
with standards of length for Midland industries, it 
would aim at the same degree of accuracy as that | 


which characterises the work of the National Physical | 
Laboratory or the Bureau of Weights and Measures | 
of the French Government. The control of the | 
proposed bureau would be in the hands of a joint | 
board of scientific men and representatives drawn 
from the various industries interested, in whose 
shops all standards would be rigidly tested be- 
fore any recommendation for general adoption was 
issued by the bureau. The results which could be | 
obtained by such a policy would clearly be more | 
valuable than those which could be reached in any | 
purely workshop laboratory, and would at the same | 
time free the research staff of individual firms and | 
companies for investigations more nearly related to 
the special problems of their own manufactures. 
Nothing would be settled without the consent of the 
trade representatives on the Bureau Committee, 
and modification in the sets of gauges standardised 
would be made only as the result of practical experi- 
ence in many workshops. It has not been overlooked 
that adequately to serve the needs of industry a set 
of gauges must not only possess the hall-mark of 
accuracy but the merit of cheapness, so that they 
may be capable of application in low grade manufac- 
ture as well as in the highly specialised and expensive 
products for which the Midland engineering industry 
has made its name familiar in so many markets. A 
definite statement has been made that the laboratory 
in which the work of the bureau would be carried out 
would not be a manufacturing concern, but a centre 
of scientific investigation on behalf of industry, 
limiting its activities to the testing and setting up 
of vaiious length gauges. The large number of trades 
whose needs would have to be met. and the varying 
degrees of accuracy imposed by manufacturing 
conditions, implies a large programme of work, and 
the outcome of the proposals which have met with 
acceptance will be watched with considerable interest. 

It was natural, perhaps, that Professor Burstall 
should have taken advantage of the gathering to 
which he unfolded his plans for the Midland Bureau 
of Standards to enforce on manufacturers the need 
for a closer co-operation between scientific men and 
the manufacturing industries. There are still many 








problems associated with the properties of materials 
which call for more rigid investigation than can be 
undertaken in works laboratories, which are too often 
absorbed in routine testing. This work, as was 
pointed out at the meeting in question, is quite as 
important a part of University activity as the 
technical training of the engineers who are to take 





responsible positions in industry. A good deal has 
already been done at Birmingham with this end in 
view, but it is felt that the facilities for research at 
the University have not been taken advantage of 
to anything like the extent which is desirable. Perhaps 
the association between industry and science which 
would be brought about by the working of the 


proposed bureau would serve to bridge the gap which 
still exists between the manufacturer and the research 
worker. Now that the need for scientific investi- 
gation of workshop problems is so widely recognised, 
it is a wise course is to take full advantage of 
the facilities which already exist at the great Univer- 
sities, and for industry to grasp the hand which science 
is now holding out. The laboratory worker, unassisted 
from the industrial side, cannot fulfil his real function ; 
the manufacturer who rejects the aid of the scientist 
is bound to fall short in quality of product, and even 
in manufacturing costs, of the results achieved by the 
man who regards the scientific investigator as his 
true ally. 








RANDOM REFLECTIONS. 
[SECOND SERIES. ] 
_ oa a 

WHOEVER has followed the dis- 
cussions on labour and kindred 
problems that have filled so many 
minds and so many sheets of paper 
for months and even years past must have found 
himself at last lost in a maze of opinions. We will 
not blame speakers and writers for inconsistency, 
because inconsistency is often enough the indication 
of an open mind, whereas consistency means bondage 
to a once-accepted formula ; but we feel that the time 
has come when it is dangerous to continue a piecemeal 
policy, and when it is essential for the industrial peace 
of the world that the fundamental truths of the inter- 
relationship of all classes of society should be decided 
upon once and for all. The result of a scientific 
training is, on the one hand, to make repugnant to 
us the absence of laws, and on the other hand to con- 
vince us that, in any mass of facts, “laws ’”’ exist 
and can be discovered by proper analytical methods. 
The economic questions that are convulsing us to-day 
have been known to the world since humans became 
gregarious, and they will remain the same kind of 


Economic Laws. 


| problems when the Saragossa Sea is an inhabited 


| continent. They are as persistent as gravity, and we 
| do not doubt are just as capable of clear and definite 
| expression. There are differences of opinion because 


the laws are not known, and the only way of removing 
those differences is to lay down those laws, and having 
laid them down, to stick to them through thick and 
thin. We are involved in the present social ferment 
in a very large degree because Government after 
Government has acknowledged no ruling principle 
with regard to labour and capital. It was never 
quite sure if it ought to intervene at all, left, as a rule, 
intervention to the last moment, and then gave way 
under the greater pressure, or sought the node of the 
opposing forces, the neutral point, the position of no 
stress rather than endeavour to bring the uneasy beam 
to permanent rest by sitting definitely and whole- 
heartedly on one end of it. If that policy is to be con- 
tinued to the last then peace between labour and 
capital can never be ensured. These matters are of a 
kind that would be best taken out of the hands of 
Parliaments, because they must not be subject to 
changes with change of parties ; they would be better 
settled by a plebiscite of the country, best by a plebis- 
cite of the civilised world, better-best by the weight 
of opinion of the trained minds of all countries. If 
such a convocation should decide that private capital, 
as a single example, was good for the economic 
development of the world, then attacks on private 
capital would be regarded as a solecism not less gross 
than an attack on the accepted belief in the form of 
the earth, or the action of the common pump, or the 
laws of beams. There have always been those who 
challenged the doctrine of the conservation of energy, 
but the scientific world decided to accept it, and it has 
found vast convenience by doing so. Can we doubt 
that the economic world would derive from the 
universal acceptance of certain doctrines equal ease ? 


* * * * * 


WHEN the unrestricted submarine 
campaign began ‘“‘ tonnage *’ found 
its way into the vocabulary of the 
man-in-the-train. He used it with 
such ease and confidence that one felt almost ashamed 
of ever having thought it a difficult word, and it was 
only when he was asked to explain its meaning that it 
became evident it meant two different things to two dif- 
ferent people, and that both of them were wrong. The 
popular belief was, and no doubt still is, that tonnage 
is, either, the weight of the vessel—properly called the 
displacement ; or the weight of cargo it will carry 

what shipbuilders cali the dead-weight carrying 
capacity. We may possibly remind those of our 
readers that tonnage is neither of these things. There 
are at least three kinds of tonnage ; not one of them 
has got anything to do with weight, but for a reason 
that a moment’s consideration will make obvious, 
with capacity. A ship that carried ore, or grain, or 
coal, or oil, or china clay, and never anything else, 
might conceivably be labelled by. its true tonnage in 
tons weight, but a vessel that may sometimes carry 
such heavy stuff as iron ore and another time such 
light but voluminious articles as Paris hats—if such a 
ship there be—clearly could not be measured by tons 
only, since, weight for weight, the hats would take 
up ever so much more space than the ore: On the 


Tonnage. 








other hand, displacement would give no notion of the 
carrying capacity, because some ships might have 
large hold and light hulls, machinery and appliances, 
whilst others might have heavy hulls and engines, 
and no holds to speak of. Thu: ship surveyors have 
been forced to adopt tonnage by measurement, and 
for other reasons they give it three forms, known as 
Under-deck, Gross and Register, sometimes confused 
by the introduction of a fourth term, gross-register, 
which means the same as gross, and further confused, 
now and then, by tons-burden. Gross, or gross- 
register, is the tonnage as ordinarily meant, and no 
doubt is that referred to in the weekly returns of ships 
torpedoed. It may be some comfort to our readers, 
who look at the tonnage of the ships that run the 
gauntlet safely, but of discomfort to those of a pessi- 
mistic turn, who look only at the losses, to know that 
the carrying capacity in tons weight is, for merchant 
ships, round about 50 per cent. greater than the gross 
tonnage ; thus a 1600-ton ship might be expected to 
carry about 2400 to 2500 tons in sea-going trim. In 
round numbers the three kinds of standard ships of 
5000, 3000 and 2000 tons registered tonnage have a 
dead-weight carrying capacity of, say, 8000, 5000 and 
3000 tons respectively. 
ee See 


WE have recently discussed at some 
length the origin and history of the 
chain-track tractor, which was 
dubbed “ caterpillar” by the soldiers 
on Salisbury Plain, and will retain that name in spite 
of all efforts to introduce one less flippant. We 
traced the land caterpillar back to the closing years of 
the last century, but it is an interesting fact that 
many years before that time the marine caterpillar 
attracted the attention of inventors. The early 
students of marine engineering regarded ship propul- 
sion simply as an exceptional case of propulsion on 
land ; they knew nothing about our modern theories 
of throwing water backwards in order to make the 
ship move forward, and were wholly concerned with 
the necessity of getting a good grip of the yielding 
surface of the water. Hence they were unsatisfied 
with the paddle wheel, which touched the water at one 
portion of its circumference only, and sought to over- 
come its slip by employing a long horizontal chain 
of paddles, all engaging with the water at once. The 
parallel with the chain-track tractor, if not very exact, 
is obvious. The latter seeks to overcome the yield 
of soft ground by increasing the area of contact, and 
the marine caterpillar had precisely the same ob- 
ject. The only difference, but a very material 
one, is that the land caterpillar, by making use 
of the principle of the distributed load, permits a 
heavy body to be borne upon a bad surface, whilst the 
marine caterpillar was designed for propulsion alone. 
Looking through the abridgments of specifications 
relating to this subject we have been much interested 
by the ingenuity displayed in this direction by 
inventors; but, as far as one may judge from the 
abridgments, there was much similarity in all the 
designs, the chief occupation of the inventors appear- 
ing to have been to feather the floats in the air. 
Considering the slow speed of the chains, the air 
resistance of the paddles would have been negligible, 
but no doubt inventors were impressed by the 
smart action of oarsmen, and sought to imitate it. 
In most cases the caterpillars were carried the whole 
length of the vessel, as they are, for a land parallel, 
in the ‘‘ tanks,’ but in other cases they were short, as 
in some kinds of farm tractors. One inventor, 
Dickson, of 1842, put the business part of the chain 
into a tube, whilst another, Sang, of 1842, 
made the caterpillar an ‘‘endless chain of cais- 
sons,” so that, in this single case, it had buoy- 
ancy. Spurgin, in °35 proposed the use of a 
rigid chain, and thus anticipated inventors of modern 
chain tractors. We do not know if these marine 
caterpillars were ever made, but the first of them on 
record, invented by Desblanes in 1782, was submitted 
as a model to the Arts et Metiers. It was driven by 
a steam engine. 


Marine 
“ Caterpillars.” 
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IN a recent number of the Official 
Bulletin of the United States, the 
story of America’s effort to develop 
in a few days an aeroplane engine 
which would “lick creation,” is told with a journal- 
istic touch that is quite unofficial. Those who are 
interested, and who is not, may read it on another 
page of this issue. They will observe that American 
engineering pride had been stung to the quick by the 
statements freely circulated a few months ago, that 
if the United States were to be in a position to produce 
the huge fleet of aeroplanes, for the construction of 
which one hundred and twenty million pounds had 
been voted, they would have to adopt European 
models. Rather than submit to such a slight upon its 
skill, America resolved to set about the design of an 
engine in record time—before ever the models could 
cross the Atlantic. This was something after the 
American heart—a real “stunt.” The authorities, 
equivalent to our Air Board, “ figuratively locked ” 
two designers in a suite of rooms in a Washington 
hotel for five days. Consulting engineers and 
draughtsmen from various sections of the country 
came to help them, the drawings of all aero-engines 
that had ever been were collected around them, and 
every manufacturer in the country threw his know- 
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ledge and experience at their feet. It must all have 
been a bit embarrassing, but ow cousins work best 
under a degree of bustle that would upset us at home. 
The great work began on June 3rd, and exactly one 
calendar month later the new engine was set up. 
But to complete the “ stunt,’ it had to be run in the 
“nation’s capital’? on Independence Day, and four 
young men transported it in a special express car 
from the Western city where it was built to Washing- 
ton. Thirty days later, the Government felt justified 
in accepting the engine as ‘‘ the best produced in any 
country,” and American engineering pride was 
re-established. We do not do things in quite such a 
dramatic way in the old country, we like less lime- 
light, but we are not the less ready to admit the 
greatness of the achievement. The engine is, no 
doubt, a composite of all types, but it is perfectly 
standardised, and manufacturers are already busy 
turning out the parts by the thousand. We may 
opine that it is very American, as American as Ford 
or Overland cars, and that it is made in a way that 
would rather shock our engineering susceptibilities. 
British and French machines, says the Official 
Bulletin, are ‘“‘not adapted to American manu- 
facturing methods . It would require a year or 
more to teach American manufacturers and their 
mechanics to turn out such high-specialised aero- 
planes.” That gives a clue to the type, and makes us 
impatient to see an engine which, whatever its lack 
of qualities on which, here, we set our hearts, is an 
economical proposition, because it is ‘“‘ good enough”’ 
and not “‘ too good,” as so many of our munitions of 


war are. The real measure of excellence is successful 
operation—nothing else matters when one is in a 
hurry. 
ok * *” * * 
Mr. Ernest BENN is indefatigable. 
Industrial He is resolved that British industry 
Reconstruction. shall be put upon a new and better 


basis, and he goes about the laying 
of foundation stones with an energy that compels 
our respect. A year or more ago he wrote a book 
about it, anda few weeks past he sent a manifesto 
to a whole lot of people, and asked them to sign it, 
and now he is sending it round again with a quite 
imposing list of signatures attached. Not only do we 
tind the names of two score or so professors, and of 
nearly three score officers of trade associations, but 
some three score and ten *‘ trade journals ** have also 
signified their approval of the scheme. We shall not 
comment on the fact that the names of the two papers, 
which, we believe, are acknowledged to hold the 
leading position in engineering circles, do not appear ; 
it is not, we fancy, because either of them is out of 
sympathy with Mr. Benn’s aspirations, but, possibly, 
because they feel that leaders of opinion should 
preserve an absolute independence. The feature of 
the scheme that appeals most strongly to us is that 
there is no crying, or very little, for Government help. 
Whatever the industries do they are to do it them- 
selves, and whilst the encouragement of the Govern- 
ment is specified as one of the objects to be sought, it 
is coupled with the proviso that there must be ‘‘ the 
minimum of interference.” In broad lines the 
scheme may be described as advocating the crea- 
tion of trade associations which are to be 
representative of labour not less than of capital. 
The machinery needed for the creation of these 
associations would be formed by a_ Vocational 
Franchise, every qualified man and woman in any 
industry having a right to vote. What they would 
vote for is not quite clear, but we gather that it would 
be for a member to represent them on trade councils, 
which would be elected triennially and would consist 
of members returned by trade associations, members 
returned by trade unions, and ‘‘ Aldermen elected 
by the Council on the nomination of Government 
Departments.”’ This looks very like our old friend 
the Industrial Parliament with the bench of aldermen 
as a kind of upper house. It smacks not a little, too, 
of the “‘Whitley Report.’ Since everybody could vote, 
it would be perfectly democratic, but as long as there 
were differences of principles in the two parties— 
leaving the Aldermen out--we fear there would be 
more fighting than progress, for schemes of the kind 


inevitably lead to the formation of parties. As 
we have remarked in another note, what we need 
more than anything else at the present is the 


permanent establishment of a few clear cut principles, 
something that we can build up industrial policy 
around, and we must confess to a fear that without 
such principles any scheme that may be devised, 
whilst it mey rub away asperities as they present 
themselves, cannot hope to perform a much greater 
function. But we are not a bit opposed to Mr. Benn’s 
scheme. It may, if realised, do good, but, candidly, 
we fear it will not settle the industrial problem. 








OBITUARY. 


WILLIAM ROBERT SYKES. 


As briefly stated on page 293 of our last issue, Mr. 
W. R. Sykes, the inventor of the lock-and-block sys- 
tem of railway signalling died on the 2nd inst., after 
a few days’ illness, at the age of 77 years. 

Mr. Sykes was of a very inventive turn of mind, 





but in his early days, and, even in later vears, he did 
not trouble generally to protect his ideas. Entering 
the service of the London, Chatham and Dover Rail- 
way Company in 1863, he designed and placed in 
operation, within the next two years, an electrical 
repeater for indicating the condition of signals that 
were out of the sight of a signalman ; an automatic 
recorder for showing what block signals the signalman 
had sent and received, and at what time ;and, most 
important of all, had installed—-at Brixton in 1864 

a short length of track-circuiting. In this invention 
current flowed from a battery in the signal-box 
through one rail, and returned through the wire of a 
distant signal. When, however, it was tried at the 
Crystal Palace Station it was found that the washing 
of the carriages interfered with the insulation, and 
the idea was abandoned. This fact is instructive, 
because it is generally supposed that track-circuiting 
was invented in the United States where, admittedly, 
it has been developed and more widely used. More- 
over, not only did Mr. Sykes anticipate the Americans 
with track-circuiting, but with automatic signals. 
In 1872 he devised a scheme whereby the trains on 
the Metropolitan District Railway were automatically 
to protect themselves. It was very similar to that 
installed later on the Paris Metropolitaine. The 
signals had red and white lights, which were changed 
by the rise and fall of a red lense, actuated celec- 
trically by a current switched in when.a train passed 
over #@ contact on the line. 

Beyond a trial signal at the District Company’s Vie- 
toria Station, nothing came of this invention, except 
that Sykes kept before him his main purpose of ensur- 
ing that all signal movementsshould he made in a cycle, 
and led up to the development of the system with 
which his name is so closely identified. In 1874 he 
went to the late J. Staats Forbes with a scheme 
whereby the instruments at three consecutive boxes 
Shepherd’s Lane, Brixton and Canterbury Junction 





W. R. S¥KES 


were to be controlled by the movement of the trains, 
and the instruments were to control the levers working 
the signals. After some delay the proposal was agreed 
to, and the original Svkes patent. No. 662 of 1875, 
was the result. It is of interest to know that 
therein the system is spoken of as ‘ lock-and-block.” 
In the Board of Trade report on an _ accident 
that occurred on November 19th, 1875, the installa- 
tion was referred to in very gratifying terms, and 
favourable comments on it were made in twenty-four 
other reports issued during the next ten years or so. 
Eventually, the whole of the London, Chatham and 
Dover Railway, the Hull and Barnsley, Metropolitaa 


District, and the Mersey and Wirral were equipped. 


with the apparatus. Very extensive installations 
were put down ‘on the London, Brighton and South 
Coast, London and’ South-Western, Great Eastern, 
and South-Eastern Railways. Other lines in Eng- 
land, in Seotland, and in Ireland followed suit, and 
there is no doubt that the safe working that has 
attended the heavy suburban traffic on these lines is 
the result of the adoption of *‘* loek-and-block.” 

In 1882 the first installation of the Svkes’ system 
was made in the United States, where, under the name 
of ‘controlled manual block system,” it was very 
extensively used on the New York, New Haven and 
Hartford, the New York Central, and other railways. 
Tt was also in‘roduced and is still used in Russia and 
Japan. 

The adoption of the system by the Wirral Company 
led to 1ts being employed on the Wrexham, Mold and 
Connah’s Quay Railway for the interlocking of the 
Hawarden swing bridge over the Dee. Other opening 
bridges similarly protected were the Selby, Keadby, 
Drax and Newcomen (Dublin). 

Mr. Sykes’ name is also connected with a very 
successful method of working points and _ signals 
known as the “ electro-mechanical.’”’ In this the 





signals are actuated by electricity, and the points, 
as usual, by rods. The origin of this scheme goes back 
to 1875, when electrically-worked signals were in- 
stalled by Mr. Sykes at the two entrances to Penge 
tunnel. In 1883 he put up fifty shunting signals at 
Victoria for the Chatham Company, all of which were 
worked by small switches, and their provision did 
not call for any additional levers in the signal-box. 
It was not, however, until about 1900 that the electro- 
mechanical method was fully developed. In that and 
the following year the St. Enoch’s terminus, Glasgow, 
of the Glasgow and South-Western Company, was 
enlarged, and in that connection six new signal-boxes 
were provided. They contain an aggregate of 196 
point levers and 590 signal slides, a total of 786 units. 
When the London, Brighton and South Coast Com- 
pany’s station at Victoria, Pimlico, was rebuilt, the 
same signalling system was employed. There there are 
six boxes, with an aggregate of 176 point levers and 
353 signal slides, a total of 529 units. 

An earlier work, and one that brought Mr. Sykes 
very much before the railway world, was the instal- 
lation of many electrical appliances at Waterloo 
Station, London and South-Western Railway, when 
it was re-signalled in 1892. 

On the amalgamation of the South-Eastern and 
London, Chatham and Dover Companies in 1899, Mr. 
Sykes ceased active service with the latter company, 
and formed the W. R. Sykes Interlocking Signal Com- 
pany. He was, however, retained by the Joint Managing 
Committee of the two railways as consulting elec- 
trical engineer. 


BERNARD ARKWRIGHT. 


THE death is announced, as having taken place in 
Glasgow on the 2nd inst., following on an operation, 
of Mr. Bernard Arkwright, chief of the Engine Works 
Department at Elswick of Sir W. G. Armstrong, 
Whitworth and Co., Limited. 

Mr. Arkwright, who was the son of the late’ Rev. 
G. Arkwright, was born in 1861. After receiving his 
education at Harrow, he was apprenticed to Sir W. G. 
Armstrong and Co., and was made assistant manager 
of the engine works of that company when he was 
only twenty-seven years of age. This position he 
held for twenty-four years, and was then made joint 
manager with the late Mr. 8S. Homfray, and, later, 
sole manager. In 1912 he was appointed a local 
director of the company. 

Mr. Arkwright was elected a member of the 
Institution of Civil Engineers in 1902, and a member 
of the Institution of Mechanical Engineers in 1903. 
He also occupied a prominent position in the North- 
East Coast Engineer Employers’ Federation. 








STANDARDISATION OF ELECTRICAL 
MACHINERY. 


Tue American Institute of Electrical Engineers has 
very cordially accepted the British Engineering Standards 
Committee’s invitation to confer with it on Rating Rules for 
Electrical Machinery, and has appointed Mr. H. M. Hobart, 
M. Inst. C.E., M. Inst. E.E., as the delegate of their Stan- 
dards Committee to meet with Sir Richard Glazebrook’s 
Panel Committee on the Standardisation Rules for Elec- 
trical Machinery. Mr. Hobart has safely arrived in this 
country, and the Chairman of the British Engineering 
Standards Committee, Sir John Wolfe Barry, K.C.B., 
and Sir John Snell, Chairman of the Sectional Electrical 
Committee, will welcome him on Wednesday, October 17th, 
the first day of the Rating Conference. 

Mr. Hobart’s presence in England will afford an oppor- 
tunity for consultation in regard to the standardisation 
of electrical apparatus generally, in connection with 
which much work is being carried out by various Panels of 
the Committee, especially in respect of motor starters, 
ships’ fittings, fuses, instruments, and instrument trans- 
formers, under the direction of Mr. C. H. Wordingham. 

As on the previous occasion at the Rating Conference, 
the Canadian National Committee of the International 
Electrotechnical Commission has invited Mr. A. P. Trotter 
to represent it. 








Since the commencement of the war, the prices of coal 
in Germany have risen by 100-per cent.,;-and-even higher. 
As a result of the comparative scarcity of fuel, owing to 
the great demand and the shortage of mining labour, the 
Government recently issued an order placing restrictions 
on the consumption of gas in general, and it is about to 
be followed by a similar order in relation to the use of 
electricity. The object in each instance is to effect 
economy in the consumption, and new connections to the 
distributing mains will only be permitted in cases which 
are officially considered to be very urgent. 


It is commonly believed that a number of coats of paint 
form a better rust preventive for metal than a single layer 
does. According to experiments published in the Bulletin 
de la Société des Ingénieurs Civils de France, however, this 
is not the case. Iron plates well cleaned and polished 
were coated, some with one coat and some with two, three 
or more coats of paint, and then exposed to the action of 
steam for a whole day, after which the paint was removed 
and the plates were examined. The first was as bright as 
it was before exposure to steam, the second showed a few 
rust spots, the third was still more attacked, and the 
fourth entirely so. This result is due to the fact that the 
deeper layers dry badly and tend to dissolve the uppermost 
coating, increasing its porosity to air and moisture. It is, 
therefore, advisable to cover the plates with one coating 
only of paint or varnish and completely to remove any 
old paint before doing so. 
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INTERNAL CYLINDER GRINDING MACHINES. 


THE class of work for which the machines illustrated 
herewith are intended is the grinding of the internal 
surfaces of cylinders and holes in articles which cannot 
be rotated in the ordinary internal grinding machines. 
The machines are made in two sizes by the Churchill 
Machine Tool Company, Limited, Pendleton, Manchester, 
and are the outcome of some years of experiment and 
practical workshop practice. They are specially mtended 
tor dealing with holes in objects of irregular outline or 
having overhanging projections, and have massive tables 
with cross adjustment only for positioning the work, the 


there is an additional fast speed independent of the 
ordinary reversing dogs. This ean brought 
automatically into action for iraversing between holes 
spaced some distance apart. 

The main spindle on which is mounted the grinding 
wheel snout has also four changes of speed, any of which 
can be brought into action independently of the traverse 
speeds. The grinding wheel snouts can be easily detached 
from the main spindle and can be changed in a few minutes 
for larger or smaller sizes. The planetary motion for the 
grinding wheel snout is designed to admit of sensitive 
control, the controlling hand wheels being provided with 
a dead-stop motion. In the smaller size of machine, 
illustrated by the lower of the two engravings, the adjust - 
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INTERNAL GRINDING MACHINE FOR SMALL CYLINDERS 


tables remaining stationary while the grinding operation 
is proceeding. It will be observed that the tables are 
carried on a base reaching to the floor. These bases, 
although independent of the main frame of the machine, 
are secured to the latter, as shown, so that larger or 
smaller tables can be fitted according to the work being 
dealt with, or, if necessary, the tables can be removed and 
a base plate substituted. The grinding wheel spindles or 
snouts are provided with the necessary planetary motion, 
adjustable whilst grinding is proceeding, and are carried 
on a head vertically adjustable on a column as shown. 
The column is carried on a horizontal slide having a 
longitudinal traverse motion along the bed controlled by 
reversing dogs for varying the stroke to suit the length of 
hole. The slide is provided with four changes of speed 
for use while grinding, and on the larger size of machine 


ment is obtained through double excentric spindles 
controlled through differential gearing, and in the larger 
size of machine, shown in the lower illustration, the adjust- 
ment is effected direct on a slide mounted at right angles 
to the main spindle and operated through a screw and 
differential motion. This method of construction admits 
of a wide range of adjustment of the grinding wheel, 
enabling wheels to be used considerably smaller than the 
holes to be ground, thereby reducing the are of contact 
between the wheel and the work and allowing a considerable 
range of wear of the wheel. 

The machines are self-contained in all their motions, 
being driven from a single overhead countershaft, or in 
the case of the larger machines by a direct coupled motor. 
They are made in several sizes for work up to 6in. diameter 
by l5in, long and up to 20in. diameter by 50in, long. 


Pump and tank are provided for wet grinding and dust 
exhauster for dry grinding. 

The makers consider these tools as generating machines, 
as many parts of jobs can have holes finished ground 
correct in alignment with previously finished locating 
surfaces or slides, thus ensuring correct alignment with 
the minimum of correction by hand labour, On this 
account there is probably a wide field of usefulness for 
them. 








PRINCIPLES AND METHODS OF A NEW 
SYSTEM OF GAS-FIRING.* 


By A. C. IONIDES. 


THE author’s method of heating with gaseous fuel dates 
from June, 1909, when he was carrying out an experiment 
preliminary to constructing a calorimeter for testing the 
calorific value of petrol air-gas. The experiment was to 
ascertain whether or not the flues could be downwardly 
displaced in a calorimeter, in order to avoid any possible 
loss of heat. 

At that time silica glass was a new material, and it so 
happened that a little prior to this date this material was 
exhibited for the first timeat the Royal Institution. A test - 
tube about Jin. inside diameter and 6in. long, and a piece of 
‘/,gin. bore silica-glass tube about 8in. long, were acquired. 
Connecting one end of the silica-glass tube to the petrol 
air-gas by means of rubber tubing, the author ignited the 
mixture, and was astonished to find that it burnt, and 
continued to burn, in the upper end of the inverted test - 
tube. Moreover, as the silica glass became hot, the flame 
either disappeared or became invisible, and the character 
of the combustion altered. The changed state of combus- 
tion continued indefinitely, and suggested that there should 
be no difficulty in transmitting the greater part of the heat 
units of the gas to the object to be heated. This experi- 
ment may be said to have established the fact that flues 
may with advantage be downwardly displaced. 

The first problem that presented itself in applying this 
new principle was the difficulty of establishing and main- 
taining aconstant mixture. There are three main variables 
to be dealt with as regards mixture : (1) The inlet pressure 
of the air; (2) the inlet pressure of the gas: (3) the varia- 
tion in consumption of either air or gas that may oceur 
in any given installation. 

This first problem was the most difficult of all to solve, 
since, for domestic purposes, &c., it was necessary to deal 
with differences of pressure sometimes involving a con- 
sumption of, say, 2.7 cubie feet of gas per hour. Never- 
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Fig. 1.—MIXING BALANCE. 

1, la, Levelling screws; 2, feet; 3, bell container; 4, sensitive 
bell; 5, gas-valve box ; 6, gas connection to bell; 7, bell-rod guide ; 
8, cover to container; 9, main beam; 10, cover to air-valve box ; 
11,secondary beam ; 12, double-beat air-valve ; 13, chain attachment 
to beam; 14, fulcrum for main beam. 


theless, after a lapse of four years, this problem was 
solved by the construction of a device now known as a 
pressure balance. It has been suggested that a better name 
would be a ‘‘ mixing balance,’’ and the author concurs 
in this view. 

This balance—Fig. 1—consists of a sensitive bell, 4, 
with a requisite length of seal. The inside of this bell is 
subjected to the static pressure of the gas, and the outside 
to the static pressure of the air. It will be seen from the 
figure that when the static pressure of the gas increases, 
the arrangement is such that the flow of gas cuts itself off, 
and the flow of air is, to some extent, increased; and 
likewise, when the static pressure of the air above increases 








* Institute of Metals, 








Oct. 12, 1917 


THE ENGINEER 


321 





it shuts itself off, and opens the gas correspondingly, and ' 
vice versd when the gas and air are decreased. And, it is 
to be observed, a similar cycle of operations takes place 
when the consumption of the one or the other is increased 
or decreased. ‘Therefore by such a device the pressures 
of gas and air are always held in a constant ratio, whatever 
be the variation of either the inlet pressure of gas or air, 
or the consumption, 

If a mixture of gas and air be rich in gas, the flame is 
correspondingly lengthened. On the other hand, if the 
proportions approach 6 or 7 volumes of air to | of gas 
according to the quality of the gas—it is quite possible, 
given silica or any other good catalyser, to have no flame 
at all, but merely surface combustion. 

Now these conditions present great difficulties in heating 
with a neutral mixture—one which may be said to be 
neither oxidising nor reducing—because of the tendency 
to local heating ; and before this was finally and satis- 
factorily solved another three years had passed. 

Should a good catalyser be placed at right angles to a 
stream of well-proportioned mixture, a glowing disc will 
be observed. On the other hand, if all catalysers in front 
of this stream are avoided, the combustion can be spread 
out to a very considerable length. The author has proved 
by experience that with a jin. injector, or even with one 
of }in., it can be spread out to a length of 3ft. of almost 
homogeneous combustion, by putting the injector into a 
channel of firebrick opened at the top, as in Fig. 2. 1 
this way the heat units can be distributed in a furnace, 
or boiler, or any other heating apparatus, in a very satis- 
factory manner. 

The third point in the system under description resulted 
from an observation that the hotter the furnace grew the 
less was the consumption of gas. By taking into considera- 
tion the expansion of gases by combustion, some light is 
thrown on this phenomenon. What happens if the 
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Figs. 2 and 3.—CRUCIBLE FURNACE. 


a, Furnace chamber for containing a crucible. 6. Crucible. ¢. 
Inner walls. d. Outer jacket. e. Flue space in between outer and 
inner jacket. /f. Collar with central aperture, f'. g. Cover with mov— 
able plug g', resting on outer jacket, d. h. Space between f and g 
forming a communication through the aperture f', so that the combust- 
ing gases vent themselves downwards through the annular space e, , 
and pass thence through the hollow platform i, by way of the aperture ) | 
in the central supporting ring &, to the downward discharge pipe /. | 





mixture enter the furnace at, say, normal temperature, 
15 deg. Cent.? Obviously, if it act as a perfect gas, it wil 


) 
have expanded — Pitas 


273 + 





_ or 5} times its initial volume . 


If the waste gases, instead of passing into a chimney 
open at the top, are displaced downwardly through a 
contracted exit of predetermined cross sectional area, 
this will cause a resistance to the flow of incoming gases 
and provide the elements of the most refined thermostat, 
without any working parts. In fact, by thése means the 
temperature to be maintained can be predetermined with 
a pencil and a piece of paper. 

The fourth problem was how to determine the mixture. 
After many trials it would seem that the simplest plan 
is to fit an ordinary gas cock with a piece of copper tubing 
bent with an easy bend and enlarged at the further end, 
and screwed into the injector in such a manner that the 
enlarged opening at the end of the copper tubing faces the 
central axis of the delivery pipe, in this way avoiding stream 
lines. 

Now, if a piece of india-rubber tubing and an incan- 
descent mantle be fed with this mixture, the light will 
indicate the character of the mixture. If the meshes of 
the mantle are visible, it means an oxidising mixture. If, 





however, the mantle is at its most brilliant point, the 


mixture will be very near the neutral point. On the other 
hand, if any unburnt gas is seen to escape from the mantle 
in the shape of a blue flame, the mixture will be an exces- 
sively reducing one. 

There is a further variable to which reference has not 
yet been made, and that is the quality of the gas. This can 
be provided for by external distribution. 

Let it be assumed that there is a mixing balance on the 
air and gas mains entering into a factory, and that all the 
injectors in the factory are properly calibrated and set 
for their various functions—brass melting, steel heating, 
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above and below, and, upon the greater portion of its sides, with 
jacketing flue spaces, The chamber, 1, communicates by one or 
two central apertures, 3, with the top flue space, and the heating 
elements passing through the said aperture pass downwards through 
the flues, 2, and are finally discharged through the outlet pipe, 4. In 
the bricks, 5, forming the floor there is provided along each of the two 
long sides a narrow combustion chamber, 6, into which a nozzle, 7, 
delivers mixture from a mixing device, 8, provided with gas and air- 
adjusting means, 11 and 12. The long combustion chambers, 6, each 
deliver the products of combustion by a long narrow slot, 9, into the 
furnace chamber, 1. The nozzle is positioned at one end of the long 
combustion chamber, so that the heating elements, due to their travel 
along the chamber and their upward motion to escape through the 
slot, 9, enter the furnace chamber, 1, with a diagonal movement parallel 
to the wall thereof. The gases passing along the wall will tend to turn 
at the angle when meeting the adjacent wall, and thus a whirling motion 
of the gases round the walls of the chamber will be created. If the 
nozzles for the two combustion chambers are arranged at opposite 
ends of the furnace, as shown, this whirling will be accentuated, the 
gases being gradually drawn inward across the roof of the furnace 
chamber on their way to escape at the outlet aperture, 3. 


illuminating, &c. When an unwelcome change in the 
quality of the gas occurs it is immediately visible on one 
of the lights. 

A regulating cock on the air main—preferably a screw- 

















ADVANTAGES OF EMPLOYING THESE PRINCIPLES. 


From what has already been said, it will be readily 
seen that the conditions of conducting heat operations of 
many kinds on these principles are cleanly, and extremely 
economical in fuel. But the economy is not only in fuel, 
but also in forgings. There is specially notable the facility 
with which a reducing or an oxidising flame can be estab- 
lished and maintained, thus ensuring a consequent 
absence of scaling. Manufacturers have informed the 
author that they often have to scrap as much as 90 per 
cent. of their steel forgings owing to scaling. The figures 
given by perhaps the largest users of furnaces for steel 
forging in Europe, after testing, for five months, a furnace 
for forging machine-gun barrels, were: Saving, 50 per 
cent. to 55 per cent.; Scaling, negligible. Therefore, it 
is perhaps unnecessary to state that, even if there were 
no economy in fuel, there would still be a great saving with 
regard to steel forgings. 

A half-ton billet heating furnace has been made, and 
the figures given with respect thereto were : Gas consump- 
tion; 1.3 cubic feet per lb. for full forging heat ; scaling, 
negligible. In Table I. is given a list of figures relating 
to 70 : 30 brass, melted in a 20 lb. crucible furnace. These 
figures speak for themselves, and show that in brass 
melting an economy analogous to that afforded in steel 
forging can be effected. It might be added that Messrs. 
Vickers applied this system to a barrel-heating furnace, 
36in. by 12in. by 3in. inside, which resulted in their coming 
to an agreement to establish this system throughout their 
works, 

As an indication of the correctness of the principles 
employed, the author would point out that a light worked 
by means of a pressure balance feeding a small incandescent 
mantle will produce 130 to 150 candle-power, with a 
consumption of under 3 cubic feet per hour of town gas of 
standard calorific value ; whereas, it can be stated, on the 
authority of Mr. J. G. Clark,* that the highest candle-power 
light obtainable at this pressure by other systems averages 
22 candle-power per cubic foot of gas consumed—variable, 
of course, owing to the atmospheric burner. 

To show the saving to the country that would be 
brought about by use of these devices, it may be recorded 
that : 

1. A 3in. pressure balance saves 50,000 cubic feet of 
gas, or 5 tons of coal per ten-hour day, compared with a 
Brown and Sharp furnace, which is considered ‘by all 
small arms factories to be the best on the market. 

2. One thousand of these devices, in the manufacture 
of which 240 tons of combined iron castings and steel 
sheeting would be required, would save in six months— 
i.e., 180 ten-hour days—the gas distilled from 900,000 tons 
of coal. 

3. Should the barbarous use of raw coal as fuel, which 
in itself is most wasteful, be discontinued, and this system 
be found to be equally economical with all forms of 
producer-gas as with town gas, then in this country alone, 
where 250 million tons of coal are raised every year, these 
devices would save half this coal; or, in other words, 
they would double the industrial possibilities of England. 








THE G.W.R. MECHANICS’ INSTITUTION AT 
SWINDON. 

In acknowledging the receipt of the Descriptive 

Catalogue of the Books in the Lending and Reference 
Departments of the Great Western Railway Mechanics’ 
Institution at Swindon, we are glad to take the opportunity 
of referring once more to the Institution itself. 
‘* We may remind our readers that the Institution com- 
prises lending and reference libraries, central and branch 
reading rooms, a large hall with a stage for dramatic 
performances, and various recreation rooms. It is 
maintained by the subscriptions of members, who number 
at the present time upwards of 11,000 persons. It has 
been practically self-supporting since its foundation 
upwards of seventy years ago, but its success and influence 
could not have been so wide-reaching had it not been for 
the beneficent good will and direct enccuragement of the 
directors and chief officials of the line, from the time of 
Sir Daniel Gooch, the founder of the Institution, to the 
present day. : 

The library departments now contain about 40,000 
volumes, embracing standard works in all classes of 
literature, including natural and applied sciences, the fine 
and useful arts, travel, history and biography, philosophy, 





TABLE I. 
a From Cold. Second Heat. | Third Heat. 
Pa) | 
Date. 70:30 Stay a ay 155 — year In the Presence of 
1915. brass | C. ft. | ©. ft . ae oes | ©, tt. 
melted. | gas per gas per. | gas per 
used. Ib. used. | Ib. | used. | — Ib. 
January-~30th 12.56 42 3.36 -— | — | - — Dr. Harker, of the National Physical Laboratory. 
Feleary ana 15 51 | 3.4 — — | —~ — Mr. J. S. G. Thomas and Mr. Dean Chandler, of 
| the Metropolitan Gas Company. 
» ord 16 52 | 3.25 _ | — — — Professor Louis, of Newcastle. 
» 15th 20 66 3.3 —- } — | — —_ Messrs. Fletcher, Russell and Company. ‘ 
24th 16 60 oe es aa | — — — Mr. A. A. Anderson, of the South Metropolitan 
| Gas Company. : sea 
, 26th 19 55.5 | 2.89 — — _ _ Mr. Charles Clare, Mr. Singleton and Mr. Wilkins, 
: | of Fletcher, Russell and Company. 
March 19th 20 55 |} 2.75 —- oa — -- (Mr. H. J. Yates, 
. e 19.75 _- | — 40 3:7 — — - Mr. A. S. Brayshaw, and 
ns 40 _ | — | — 27 1.92 ( Professor Bone. 
29th 20 58 | 2.9 — — a4 _ Messrs. J. and J. Braddock, of Oldham. 
30th 20 53 | 2.65 -—- — —_ — Mr. Hilton, representative of Messrs. J. and J. 
| Braddock. 
” : 20 _ _ 36 | 1.8 — << 
a +9 14 a — | = - 2.08 , 
April 19th 20 56 |. 2.8 —- | = -- _- Messrs. Keith and Blackman (Mr. Angus). 
» 27th 20 —- | — 41.8 | 2.09 — — — —_ and Blackman (Mr. Keith and Mr. 
| . Angus). ‘ : 
May 20th 19.5 7.5 {| 3.@ _ | — —_— — Mr. Davis and Mr. Twig, of the Davis Gas Stove 
| Company. : 
» 27th 20.50 —=-| 3.8 19.25 2 | 18.50 ‘1.86 | Mr. Twigg and Mr. Gray. ‘ 
July 21st ae 20 _- _ 28.5 y — -— Mr. Reeson, of the Gas Light and Coke Company. 
September 14th.. 20 56 i 3.8 oe —_ _ — Mr. Arthur H. Kelday, Supt., Commercial Gas 
| Company, Stepney Green. 








down tap—will at once put this right, and the whole of the 
factory will be compensated for this change in the quality 
of the gas. 





* Gas Journal, May 4th, 1915. : 


religion and sociology, music, fiction, and books for the 
young. Being primarily a railwaymen’s library, it 
specialises in engineering and railway literature. For 9 
graduated subscription a member has the library and 
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reading rooms at his constant service. Numbers of 
apprentices, journeymen and their families, draughtsmen 
and clerks, school teachers and other students are thus 
afforded unique opportunities which are not neglected. 
The railway works managers and their staffs also utilise 
the resources of the library, both in their official and 
private capacities. The library has thus made for itself 
an important place among the higher educational 
institutions of the town, and remains the recognised centre 
of intellectual and recreational activity in the district. 

So far from its advantages being confined solely to 
servants and officers of the Great Western Railway, any 
person who has been duly elected and pays the truly 
modest subscription, may enjoy the privileges which the 
Institution affords. How truly modest are the subscrip- 
tions may be gauged from the fact that they range, in the 
case of Great Western Railway employees, from 2d. to 10d. 
per month, and for persons not in the employ of the railway 
trom Is. 3d. to 3s. per quarter. Such payments also 
entitle the member to attend at reduced charges the series 
of popular lectures and concerts organised annually, and 
to membership of the choral, theatrical, literary and other 
societies formed under the auspices of the Society, though, 
for the moment, owing to the war, these subsidiary 
activities are in abeyance. An additional privilege 
enables a member's wife and dependent daughters to 
attend the reading rooms and reference library without 
the necessity of becoming members in their own right. 

The Institution is the property of the members at 
Swindon, and not of the railway company, and it is a fine 
example of what co-operative effort can accomplish. The 
following figures have been supplied to us in order to show 
how the Institution compares with institutions, with 
similar aims, possessed by other railways : 
British Railway Institutions—Comparative Statistics, obtained in 
May, 1915. 


Number . 
Annual Annual | sembers.| Branches. 


Name of institution. a i 
income.| Hooks, | issues 


x 

Great Eastern Railway In- 

stitution, Stratford, E. 1250 9,500 7,550 1,272 
Lancashire and Yorkshire 

Railway Institution, 

Berwick .. .. .. ..| 4000 11,000 | 26,000 2,200 
London and North- 

Western Railway Insti- 

tution, Crewe .. apd 1500 | 12,100 | 29,600 1,100 


London and South- 

Western Kailway Insti- 

tution, Eastleigh®.. .. 

Midland Railway Institu- } 

tion, Derby . 1450 18,300 | 70,400 2,471 
—— Eastern Institution, 

Yo be --| 1150 16,400 | 26,000 915 — 
Railway Clearing- house .. 375 22,600 | 29,000 556 
Great Western Railway 

Institution, Swindon .. 4000 40,000 | 120,000 11,000 3 





* Very small and not comparable. 


Swindon is, and may well be, proud of its Mechanics’ 
Institution. 

As regards the library catalogue, which has just reached 
us, we may say that it is a super royal octavo volume of 
576 pages. It is printed in long primer and nonpareil 
type, set solid, in double column, and is bound in boards 
with cloth backs. It is sold to members at ls. 6d., or 
less than half the cost of production. It is a dictionary 
catalogue of the books in the lending and reference 
libraries, comprising together about 40,000 volumes, and 
is arranged under authors’ names and subject headings 
in one alphabetical sequence, works of fiction appearing 
under their authors’ names only, and serious works under 
both authors and subjects. The typography is exceedingly 
clear, the alphabetical sequence being marked throughout 
by heavy-faced type, so that reference is easy, any subject 
or author being found in a moment. There are also 
helpful cross references from subjects to allied headings, 
while hundreds of descriptive notes have been inserted by 
the librarian to indicate the scope and character of the 
books in the library. The librarian, Mr. Wm. H. Bagguley, 
is, we may say, a man of large experience gained in various 
municipal libraries, and he has re-organised the Swindon 
library on public library lines. 








FURTHER NOTES ON A HIGH TEMPERATURE 
THERMOSTAT.* 


By J. L. HAUGHTON, M.So., and D. HANSON, M.Sc. 
(Both of the National Physical Laboratory.) 


In a former paper read before this Institute,t the 
authors deseribed a thermostat for moderate and high 
temperatures, but the apparatus there referred to was 
made of glass, and its use was therefore limited to 
temperatures not exceeding 500 deg. Cent. The object of 
the present paper is to describe certain alterations which 
have been made in the apparatus to render it suitable for 
much higher temperatures, and to extend its usefulness in 
other directions. In principle, the instrument consists of 
a double-walled vessel A—Fig. 1—similar in shape to a 
Bunsen ice calorimeter, which is made into a furnace by 
winding it with nichrome wire. This vessel acts as a gas 
thermometer, and the variations in the pressure of the air 
contained in it are used to operate a contact breaker B, 
which increases or decreases the current supplied to the 
furnace, according as the temperature falls below or rises 
above the desired value. The contact breaker takes the 
form of a U-tube, containing mercury, fitted with two 
platinum contacts, which breaks the relativ ely small 
current of a “solenoid” relay E; this in turn pulls a 
fork into, or out of, two mercury cups, by means of which 
an external resistance D is cut out of, or put into, the 
furnace circuit. One side of this relay is connected to the 
furnace bulb A, and the other is connected to the closed 
bulb of another thermostat C, similar in principle to the 
main thermostat, but of much simpler construction ; this 
device, of which a detailed description is given in the 
paper, being necessary to render the instrument immune 
from the variations which would otherwise be caused by 
changes of atmospheric temperature and pen. Further 


* Institute of Metals.- Abridwred. 
+ Journal oi the Institute of Metals, No. 2, 1915, vol. xiv., pages 
145-149. 





to extend the applicability of the thermostat ‘to metal- 
lurgical work, a device H has been added, by means of 
which extremely slow rates of cooling or heating ean be 
obtained, if necessary, of the order of 1 deg. or 2 deg. Cent. 
in a day. 

Various attempts were made to overcome irregularity 
in action caused by the expansion of the mercury in the 
U-tube B—Fig. 1—and success was reached when the tube 
was made of fairly large diameter, and but little mercury 
wasused. A U-tube of this form has the further advantage 


| a thermal critical point. 


means of a thermocouple inserted in the centrai tube, 
a change as great as 0.1 deg. Cent. in the temperature. 

W hile the maintenance of a constant temperature is a 
matter of great importance in many operations, it is 
sometimes desired to obtain extremely slow cooling over 
a limited range of temperature, as, for example, through 
For this purpose, after several 


| other attempts had been made, it was decided, the fact 
lalready observed, that by using a very poor thermos 


flask in which to keep the cold bulb, a slow rise of tempera- 
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Fig. 1—ARRANGEMENT OF THERMOSTAT 


that it acts as a shifting valve in case of a vacuum being 
formed in A and allows air to be drawn in. 

As originally made, the cold bulb was immersed in a 
pint size thermos flask, which it was not far from filling, 
the remainder of the space being filled with ice. As the 
ice melted, the top of the bulb became more and more 
uncovered, and the air inside rose gradually in temperature, 
with a resulting rise of temperature in the furnace itself. 
A new form of cold bulb was therefore designed in which 
the principles of the main furnace were embodied. It is 
seen in section at C—Fig. 1. The regulating fluid was used 








ture was obtained in the bulb, and consequently in the 
thermostat. If, then, a gradual fall of temperature could 
be obtained in the cold bulb, it would be accompanied by 
a corresponding fall in the furnace itself. It would, of 
course, be, possible to do this by immersing the bulb in 
a thermos flask containing,water at a higher temperature 
than that of the atmosphere, but there are certain draw- 
backs to this method. If the rate of cooling in the furnace 
is to be very slow, the fall in the thermos flask must also 
be slow—-/.¢., the water must be near room temperature. 
Under these cireumstances, the rate of cooling will fall off 





Fig. 2—THERMOSTAT FOR HIGH TEMPERATURES 


as a “lagging ”’ round the mass whose temperature it was 
required to keep constant, and was placed between it and 
the source of heat. This thermostat consists of three 
concentric cylinders, arranged as shown. The inner one 
acts as the air bulb of the thermostat,\and is surrounded 
by benzene, contained in the middlogeylinder on which 
the high-resistance heating wire is wound. The benzene 
acts as an expanding liquid, and operates the mercury 
contact breaker in the U-tube, while in this case also the 
full current is broken in the benzene, which appears to be 
undecomposed by the spark, and the surface of the mercury 
keeps quite clean. The third cylinder contains thermal 
insulation. This apparatus has proved very satisfactory 
in use, and it has not been found possible to detect, by 


rapidly as the water approaches room temperature, and 
the cooling of the furnace will not be uniform, while the 
effects due to changes of room temperature will beincreased. 
On the other hand, if the water in the thermos flask is 
sufficiently above room temperature to make the fall 
reasonably uniform over the whole of the period, the rate 
of cooling becomes excessive. To overcome this a sub- 
sidiary, but very much smaller, bulb H was inserted in 
parallel with the cold bulb, and immersed in hot water in 
a thermos flask, so that but a fraction of the total air was 
cooled. In this way the change in the pressure of air in 
the cold bulb side of the apparatus could be varied between 
very wide limits, with corresponding variations in the rate 
of fall of the temperature in the furnace, merely by altering 
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the volume of the controlling bulb, while the fall in the 
furnace is made independent of the actual fall in the 
thermos flask. By using a very small bulb a fall of 1 deg. 
Cent. per day has been attained, but as 1 deg. Cent. is 
about the limit of accuracy of the thermostat, the tem- 
perature during such a run may be stationary, or even 
rising, for.an hour or more. If it is required to continue 
the slow cooling over a considerable range of temperature, 
the subsidiary bulb is put into communication with the 
atmosphere by means of a two-way tap—h2—while the hot 
water is renewed, and if the barometric pressure has 
altered since the previous setting, it will also be necessary 
to readjust the level of the mercury in the U-tube. 

It is probable that a thermostat of this kind would 
require little modification to adapt it as a quenching 
apparatus. If the central tube of A be carried right 
through the air bulb, and be left open at both ends, the 
furnace could be used in the same manner as an ordinary 
wire-wound tube furnace, or as a Rosenhain vacuum 
quenching furnace. 

In an instrument of this kind the electrical connections 
tend to become very numerous, and it has been found very 
convenient to mount the whole on a large wooden base, 
the connecting wires being led underneath the board to 
a set of terminals in front, by means of which all the wiring 
is controlled. If it is desired to use the apparatus for high 
and low temperatures, a complete set of resistances should 
be included, which can be picked out at will by two loose 
leads, the whole arrangement being illustrated in 
diagrammatic form in Fig. 1. Such an apparatus can be 
designed to work on a single voltage. A photograph is 
reproduced in Fig. 2. 








LETTERS TO THE EDITOR. 


(We ao not hold ourselves responsible for the opinions of our 
correspondents. ) 





LOCOMOTIVE FEED PURIFIERS. 


Sir,—I have been greatly interested in your account of Mr. 
Maunsell’s new engines for the South-Eastern and Chatham Rail- 
way in the current ENGINEER, more especially as regards the 
method of water feeding, seeing that some twenty-five years ago 
I was for a considerable time occupied in getting this system 
adopted, with a great measure of success. There were, I believe, 
two different systems, invented about 1889, one of them being 
intended for locomotives, with a long internal trough, and the 
other, the patent rights for which were bought by a firm called 
Sanderson, of Manchester—intended more for other types of 
boilers—-with whom I was connected. Speaking from memory, 
I think that Mr. Adams, of the London and South-Western Rail- 
way at Nine Elms, had one or two of the first running for some 
time. The arrangement I had to do with consisted, ir the first 
place, of a device fixed to the inside of the top shell of the boiler, 
to which the water was led by an external pipe. This device 
was made up of a series of concentric cones of graduated sizes, 
so arranged as to be easily taken to pieces for cleaning, and 
through which the water had to pass. Tne theory was, that if 
water fed into the boiler was let in drop by drop, or as near to 
this as possible, and was so heated that it was turned to steam 
after leaving the device, but before falling into the water in the 
boiler, the lime, or whatever was in it, would be dropped sub- 
divided into such small particles that it would be too light to 
settle, but would more or less remain suspended in the water, 
and if the boiler was blown down for an inch or two periodically. 
preferably after standing and not in full work for a time, such 
as for a week end or a night, the fine powder would be suspended 
low in the boileg and would be blown out. 

From my expetience I should say this was quite correct. In 
one case on the Tyneside, where the water was very hard, and 
where the necessary blowing down was not done, the water got 
so thick with the suspended material that it was only with the 
greatest difficulty that the boiler could be emptied for cleaning, 
and when it was emptied and the manhole door taken off the 
inside of the boiler was absolutely a pretty sight. On each stay, 
tube, internal fitting, there was a heap of what looked like 
driven snow. When this had been washed off with a hose the 
boiler was perfectly clear everywhere inside and in splendid 
condition. From this and other like cases we formed the opinion 
that when this system was worked properly and adjusted right, 
all the scale on the inside of the boiler would come off auto- 
matically, probably through starvation and the occasional 
expansion and contraction of the boiler, due to banking down, 
&e. I have seen scale jin. thick come off from parts of over- 
head traveller boilers, where it was not possible to get at it. 
As regards the device, when we had reached and proved the 
theory as to the action, the conclusion was arrived at that there 
were other ways of obtaining the same effect that would be 
cheaper and perhaps better, and many experiments were made, 
with the result that the. arrangement adopted was to fix an 
internal pipe from the inside of, and connected to, the feed-stop 
valve, running along the side of the boiler, with a bend at the 
necessary position to lead an extension of it to the most con- 
venient delivery point, viz., as far as possible from the safety 
valve and stop valve, this being usually between the two. The 
delivery from the end of the tube was on to a large disc, which was 
screwed on to the end of the pipe, and held up by suitable light 
stays. The water flowed across this dise and over the edge of it, 
8o arriving at the fine division needed ; the disc was as large as 
possible, viz., anything from l5in. to 30in., and the edge was 
turned up from }in. to lin., according to circumstance. If the 
boiler pressure was very high it needed very little lip, but if low 
it needed more. It also p onde to a certain extent on the 
length of the pipe in the boiler. In one or two cases, where the 
pressure was high, and the length of the internal pipe was extra 
great, the water turned to steam in the pipe, causing it to scale 
up and render the system ineffective, and in one or two cases 
where the pressure was down to only about 40 lb. the system was 
ineffective, as the water did not turn to steam before reaching the 
water in the boiler. However, when arranged to suit the con- 
ditions, it starved off old scale of any thickness, prevented new 
scale forming, and cost nothing after installation. Dealing with 
it was a very interesting experience, and I regretted when I had 
to give up working it through wart of time. 

W. Erriey. 

London, October 6th. 


SCIENTIFIC INSTITUTES AND INDUSTRIAL 
REQUIREMENTS. 


Str,—The article published under the above heading in Tur 
ENGINEER of September 28th, though arising out of a profes- 
sional topic, has evoked a good deal of comment from employers 
of labour generally. It will be recalled that the subject of the 
article was the reservation in the Charter of the Iron and Steel 
Institute with regard to ‘‘ wages and trade regulations,” and 
the tradition .that such questions are inconsistent with the 
purely scientific aims of such bodies. The tenour of the article 
was unfavourable to the limitation of scope entailed, and the 
arguments used, such, for instance, as that labour is an essential 
factor of industry, one of ite “‘ raw materials,” were directed 





towards the conclusion that the scientific institutes should drop 
this tradition forthwith. 

Before final judgment can be passed, however, there is another 
side to the question which calls for very careful consideration. 
It is true that the men who drew up the terms of the Charter in 
question could not have foreseen the present developments of 
industry, but it is impossible to assume that a reservation so 
deliberate and specifie can have been due to mere thoughtless- 
ness or perversity. The reasons for the step must have been 
sufficient at the time, and it has yet to be shown that they are 
wrong to-day. . 

Labour is undoubtedly one of the essential factors of industry. 
It is one of the essentials of every industry. It is perhaps the 
most complex, unstable and baffling of all the factors we have 
to study. When we speak of labour we use a convenient term 
for the huge mass of interconnected problems beginning witn 
piece-rates or the length of the working day, and passing by 
imperceptible gradations to subjects like works management, 
welfare, housing, health, education, exchange, economics, 
strikes, politics, rival systems of government, and so to intinity. 
Where is the new line to be drawn, if the line drawn by those 
who framed these ‘‘ water-tight’ charters is to be erased ? If 
the scope of the scientific institutes is widened to admit ** all 
questions connected with wages and trade regulations,”’ it will be 
impossible to close it to anything. 

Now it is the very first quality, the actual raison @étre of 
scientific societies that they stand for intensive concentrated 
work in a narrowed field. he wisdom their members seek to 
pool is not wisdom of all kinds, but of a particular kind, and to 
invite men who have given their lives to one group of studies to 
pronounce upon another is to invite them not to be wise at all. 
Labour ranges wider than any other subject. It is a veritable 
will o’ the wisp even for those who have devoted their thought 
aud energies to nothing else. It cannot be yoked with intensive 
study along narrowly defined lines, and any attempt to combine 
tne two would certainly react to the detriment of one of them. 
Tnis is an age of specialisation and thoroughress, and unless our 
experience of the last three years has been meaningless it has 
taugnt us to stick to our lasts. 

As there are scientific societivs chartered or incorporated to 
concentrate upon research or manufacturing processes, so there 
are institutions which exist to study and report upon “ all 
matters connected with wages and trade regulations.” For 
the engineering industry, the Engineering Employers’ Federation 
stands in this capacity ; for industry as a whole the National 
Employers’ Federation, and for shipbuilding the Shipbuilding 
Employers’ Federation. Each of these bodies exists to define 
and fight for a strong, economically sound policy in respect of 
the factor which is common to all industry, namely, labour. 
In the case of the second, the National Employers’ Federation, 
and possibly in all three cases, a deliberate reservation exists 
analogous to that of the Iron and Steel Institute, confining the 
scope to these matters alone, and thus doing something in 
extremely difficult circumstances to secure the force and benefit 
of intensive concentration which is safeguarded by the Charter 
of the latter. 

Here, surely, is a useful and intelligent division of functions. 
True, the two functions must be combined if we are to have a 
complete synthesis of industry, but that is another matter. It 
is for the technical community to bring their scientific trees to 
bearing, as it is for the employers of labour to fertilise all the 
countryside by finding solutions for the prob'ems of labour. 
The need is for concerted action in each task. To prepare for 
the so-called industrial revolution employers must combine. 
Sectional or trade combination is good as far as it goes, but 
to-day it does not go far enough. The Whitley report calls for 
combination on the national scale, and the Minister of Munitions 
has brought together tne bodies named above with the National 
Employers’ Federation, representing the general employing 
community, to achieve the object ot complete national organisa- 
tion. National federation is the mot d’ordre of to-day and the 
future, and the fruitful course is to preserve the scientific 
societies for scientific objects, while rallying employers to the 
national federation for mutual help and advice in the most 
troublesome problem with which they are faced, the problem of 
labour. TRADITIONIST. 

October 6th. 


FOUNDRY COSTS. 

Srr,—TI notice in the current issue a friendly criticism of my 
article on the ‘‘ Distribution of Establishment Charges,’’ by 
** Practical Cost Accountant.’”” May I ask him to read the 
article again, and also to adopt your kindly suggestion of reading 
a more elaborate article on ‘* Foundry Costs,’’ which appears in 
the same issue. I should like to point out that he has entirely 
misinterpreted my point of view. ‘‘ No sane foundryman would 
dream of working out a practical cost on a day’s output.” I quite 
agree, and for this reason, I took the basis of 1000 tons per annum. 
Taking the day’s average cast of four tons, and the establishment 
charge of £6 per day, this equals 30s. per ton : therefore if, by 
virtue of the day’s cast being light, the total cast is only one ton, 
the establishment charges ‘‘ earned ” are only 30s. The “‘ cost ” 
is £6, as your correspondent suggests, but I was referring to what 
was earned, not to the cost. F. T. CLapHam. 

Exeter, October 9th. 


“AN EARLY STEAMBOAT.” 


Str,—Assuming the ‘‘ sweeping assertion’ of “* R. B. P.” in 
your issue of yesterday’s date to be the statement of a reliable 
historian, I am pleased to see that, while discrediting the quota- 
tion I made from Robert Scott Burn’s “ History of the Steam 
Engine ”’ (1854), yet, even he, with his extensive knowledge of 
the subject, does not attempt to prove that [ am wrong in my 
contention published under the heading of ‘**‘ An Early Steam- 
boat.”” ARTHUR LEE. 

London, September 29th. 








PyYROMETERS AND PyromEeTRY.—A general discussion on 
* Pyrometers and Pyrometry,” organised by the Faraday 
Society, will be held on Wednesday, November 7th, 1917, at 
8 p.m., in the Rooms of the Royal Society of Arts, John-street , 
Adelphi, London. Sir Robert Hadfield, Bart., F.R.S., President 
of the Society, will preside over the discussion and deliver an 
introductory address. . Dr. E. F. Northrup (Trenton, N.J.) will 
send in a communication entitled ‘‘ High Temperature Produc- 
tion and its Measurement.” Dr. Ezer Griffiths and Mr. F. H. 
Schofield, B.A., B.Sc. (National Physical Laboratory), will read 
a paper on ‘ Pyrometer Standardisation.’’ Mr. R. 8. Whipple 
(Cambridge) will read a paper on *“‘ The Advantage of Burying 
the Cold Junction of a Thermo-couple as a Means of Maintaining 
it at a Constant Temperature.” Mr. Richard P. Brown (Phila- 
de!phia) will read a paper on and demonstrate ‘* The Automatic 
Control Measurement of- High Temperatures.’’ Professor J. O. 
Arnold, F.R.S. (Sheffield), will speak on ‘‘ Pyrometry Applied to 
the Hardening of High Speed Steel.” Mr. Cosmo Johns (Shef- 
field) will speak on ** Determining the Temperature of Liquid 
Metals by Means of Optical Pyrometers.’ Dr. W. H. Hatfield 
(Sheffield) will read a paper on ** Pyrometry from the Standpoint 
of Ferrous Metallurgy.””. Mr. H. Watkin (Stoke-on-Trent) will 
read a paper on “ The Measurement of High Temperature by 
Means of Pottery Materials.’ Mr. C. R. Darling will read a 
paper on ** Base Metal Thermo-electric Pyrometers.”” Dr. J. W 
Mellor, Mr. F. Twyman, and Mr. G. E, M. Stone will also 
contribute to the discussion. Tnstruments will be exhibited by 
Mr. Richard P. Brown, The Cambridge Scientific Instrument 
Company, Hadtields, Limited, Mr. H. L. Heathcote, Mr. Robert 
W. Paul, and Siemens Brothers and Co., Limited. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


October Iron Trade Quarterly Meeting. 


Tuts has been the week of the Midland iron trade 
quarterly meeting, the fixture being held in Birmingham 
to-day (Thursday), and the usual attendance on the market 
was swollen by iron and steel buyers and sellers from other 
of the leading iron districts. The general reports brought 
to market fully enable the pronouncement that larger 
supplies of rolled iron are wanted in practically every 
department. It follows that values so far as they are 
controlled are at the maximum, and productive industry 
generally is so far subject to official regulation that there 
is not much play of “prices in any direction. Very large 
orders have been distributed by the Government during 
the week for best bar iron. The firms receiving them 
cover a very wide area, and they will be kept fully occu- 
pied for some months to come. There is a very good 
demand for chain and anchor iron. There is hardly any 
material to be bought now outside quite small lots, save 
for direct war purposes. This fact is emphasised by the 
bi-monthly return of the Midland Iron and Steel Wages 
Board to which I also made reference last week. For 
the first time since the declaration of war, the average 
selling prices show a decline, being £15 5s. 9.84d. for July 
and August, as compared with £15 6s. 0.88d. for the two 
preceding months. The meaning of this is not that the 
market position has become easier, but that the balance 
of material available for the market at uncontrolled prices 
has diminished. The actual output has fallen from 32,530 
tons to 30,037 tons. It is well above the output in the 
corresponding months of last year, when the tonnage was 
28,940. 


Bar and Sheet Iron Conditions. 


Consumers of bar iron are anxious to see deli- 
veries on old contracts speeded up. Special qualities 
are being largely called for by consumers engaged on 
Admiralty and other Government contracts. Bar iron 
is the only class of material which shows a further advance 
in the return of selling prices last published. It is a very 
small advance, less than 4d. on the two months. Whereas 
marked bars are officially limited to £15 10s., less 24 per 
cent., at makers’ works, and merchant bars to £13 15s. net, 
the general average obtained works out at £14 17s. 9.07d. 
Outside the control medium quality bars realise 
about £14 10s. net, delivered in the district. Nut 
and bolt qualities command £14 5s. and upwards 
delivered. Puddled bars tend higher owing to the en- 
hanced price of scrap and other circumstances. _ Pro- 
ducers say they cannot afford to sell at less than £12 10s. 
or £12 15s. Puddled iron is somewhat dearer in sym- 
pathy with the higher ‘scale allowed for scrap. Makers 
of puddled bars are limiting sales as far as they can, how- 
ever, as most of them could make use of a much larger 
output. The price is now £12 10s. to £12 15s. Some dis- 
placement of business is resulting from the application 
of price control to the steel and iron sheet trade. Small - 
makers say they cannot afford to carry on at the new 
Government £17 maximum (net at works) for black 
doubles. Some of the big houses are apparently content 
with this level, though they quote from £2 to £2 10s. more 
for lots under two tons, which are not subject to the 
control. There is very little being done in galvanised 
sheets. The price restrictions leave matters very much 
as before, as the maximum of £28 does not include carriage. 
It is a net price, but manufacturers of galvanised sheets 
have discontinued the usual trade discount of 4 per cent. 
for several months past. 


Pig Iron Trade. 


The pig iron market is exceptionally strong, with 
greater pressure for supplies than has been met with for 
many months past. Founders are very keen on getting 
supplies of foundry iron, which has become decidedly 
scarce. Some of the blast-furnaces are several weeks 
behind in deliveries, and consumers are finding it some- 
what difficult to keep their works in full operation. A 
number of users have now run out of stocks, and are de- 
pending upon immediate supplies. One large seller of 
foundry iron states that he has two foundries among his 
customers at a standstill for want of iron. It is generally 
possible to get small supplies of forge material, but the 
best qualities can scareely be had. With an ever-increas- 
ing number of furnaces making basic instead of forge and 
foundry irons, much trouble is experienced in fulfilling 
pig iron contracts. 


Raw Iron Values. 

The quarterly meeting has left pig iron values 
without much quotable change. For South Staffordshire 
part-mine prices are quoted 100s. for forge, and 102s. 6d. 
for foundry and all mine, 115s. for forge, and 120s. for 
foundry ; while warm-air realises 145s. for forge, and 155s. 
for foundry. Cold-blast pig is 182s. 6d. North Stafford- 
shire, No. 4 forge, fetches 95s.; and foundry’ numbers, 
97s. 6d. Northampton, No. 4 forge, is 87s. 6d., while 
foundry numbers range from 89s. to 94s. Derbyshire 
prices are 90s. for No. 4 forge, and 92s. 6d. to 96s. 6d. for 
foundry, according to grade. Basic iron is 97s. 6d. All 
the above prices are f.o.t. at makers’ works. 


Steel Trade. 


The control of the steel trade by the American 
Government is regarded with great interest here, in view 
of the need for larger supplies of steel. It is assumed that 
the American Government will assist in promoting ship- 
ments to this country, but nothing definite has: yet been 
heard. There are, however, better supplies of wire rods 
from America, at about £26, or £4 cheaper than those 
offered a month ago. It is believed that the American 
makers have been holding up material pending the Govern- 
ment decision, and have now hastily unloaded. Billets, 
however, are no more plentiful, and very much larger 
quantities could be utilised if they were forthcuming. An 
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enormous amount of business calling for constructive steel 
is being held up until war needs have been met. As users 
of discard steel come to the end of old contracts they 
realise that the official control has been appreciably tight- 
ened up within the past month or two. 


Rationing Steel Supplies. 


A new and important scheme for rationing steel 
to various Birmingham and district industries is being 
worked out at the present time by local authority of the 
Ministry of Munitions, but allocations have not been 
definitely settled. Meanwhile manufacturers who are 
striving to maintain their civil trade in some vitality are 
having to carry on as best they can with such stocks of 
rolled steel as they have by them. No steel supplies have 
been issued on account of some of our local industries since 
August. Tube and angle manufacturers were in the 
fortunate position of holding fairly good stocks, and these 
are keeping the works going. The shipbuilding programme 
is making heavy demands upon the output of steel in all 
parts of the kingdom. Thus the shortage resulting from 
the immense appropriations for munitions and other war 
purposes have been aggravated. Official restraints on the 
consumption of steel are now being made more rigid in a 
great many directions. Stringent measures are being 
taken to prevent manufacturers over-requisitioning raw 
material ostensibly for war work. The demand in the 
Midlands for steel for munitions of innumerable descrip- 
tions for constructional work, and many undertakings for 
which it is indispensable, has grown to proportions which 
test our present productive capacity at many points. 
Large quantities of specially manufactured metal for 
aeroplane construction are being called for. Happily, 
determined efforts are being made to increase the supply. 
In this district it is hoped that the turning of more of the 
blast-furnaces on to the production of basic iron in place 
of forge and foundry qualities will so relieve the prevailing 
stringency for rolled steel that there will be enough not only 
for essential war purposes, but for needs which, though 
they do not come within that category, are, nevertheless, 
urgent. 


Ironmasters and the Coal Situation. 


A great deal of interest is shown by ironmasters 
in expected developments in the local coal situation. The 
collieries are likely to ask for better prices when the new 
advance of wages becomes payable to the miners, and if 
these are granted they will necessarily react upon the 
whole range of the iron and steel trades. At present the 
collieries have received no official directions respecting the 
revision of the wages scale. It is hoped that when instruc- 
tions are issued to give effect to the Controller’s concession 
means will be taken to spread the back payments over a 
reasonable term, fears being entertained as to the influence 
upon output if payment forthwith is ordered. The coal 
supply is kept very short by the appropriations made on 
behalf of London. 


Engineering Work. 


A very urgent demand is reported for steam 
boilers for working purposes. There are extensive orders 
for iron pipes on the market from big corporations, both at 
home and abroad, but ironfounders have not as yet received 
authority to undertake them. It has become a question 
whether iron shall not be substituted for steel in big pipes 
which are required for hydraulic work. Foundries are 
extremely busy with a great deal of work going through 
in the way of castings for naval and shipbuilding require- 
ments. The local foundries are as busy as they can be 
with high-class rolls, especially for steel production. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Ircn, Steel, and Metals. 


Tue lack of any serious merchant trade in finished 
iron and steel, and in some other departments of the 
industry, reduces market interest to a very considerable 
extent. Some time ago I referred to the irritation 
amongst merchants in the iron, steel and metal trades, 
respecting the peculiar attitude of officialdom with respect 
to them and to their functions in the general economy of 
business. This feeling of irritation and of unjustifiable 
treatment is growing. It is asserted that certain official 
influences are at work to destroy the influence of the 
merchants in the metal trades, and are combining with 
certain people who believe in great trusts and cartels, 
and what they are pleased to call “ the elimination of the 
middleman.” It is not my place here to discuss whether 
or not the American Trust or the German Cartel system 
would be for the greatest good of the greatest number ; 
although, if one could ask the German or American 
consumer, one would get a very decided and perhaps a 
very profane answer. The point now is whether the 
British merchant will consent to be “ eliminated ” without 
@ vigorous struggle ; and, I for one, do not think that he 
will. It is now nearly two years ago that I suggested the 
necessity for the establishment of a guild of merchants, by 
which all the merchants of every trade throughout the 
country might combine for mutual protection, and the 
urgency of this suggested movement is now more patent 
than it then was. The demand for all kinds of finished 
iron and steel does not get less insistent as time goes on, 
and the private consumer is in a more undesirable position 
than he was a few months ago. Nothing has yet been 
done in connection with the new American prices. Here, 
the hope of obtaining American finished steel or iron is 
fading rapidly, although there is still some lingering 
expectation that wire rods may be cheaper. The last 
offer heard of, however, was £29 c.i.f. Liverpool, and this 
does not look as though America intended to assist the 
wire trade here. 


Foundry Iron. 


The market for foundry iron here remains quiet 
and without much interest. The usual anxiety to do 


business is not shown by either side, but sellers say that 





they have sufficient orders to go on with, wal that they 
could sell more iron if they desired to do so. It is not at 
all improbable that foundry qualities will be scarcer in 
Lancashire during the winter if no Cleveland iron comes 
into the district ; for it is clear that a good deal of the 
Midland iron sent in ordinary times to the Lancashire 
foundries is now finding a market nearer home. Buyers 
here, however, have made up their minds that no increase 
in price is to come, and do not believe that any scarcity 
will be sharp enough to affect their supplies. Derbyshire 
No. 3 was selling as usual at 98s. 8d. per ton delivered, 
and North Staffordshire at 102s. 6d. An occasional lot 
of No. 1 iron is offered, and there is no difficulty in finding 
a buyer for it at 4s. to 5s. per ton premium on No. 3. If 
there were more of this class of iron to be obtained, possibly 
ironfounders would use it instead of Scotch or fine qualities 
of scrap, because it is considerably cheaper. Some Scotch 
iron is being sold at 128s. delivered here, plus a merchants’ 
commission, but one does not often meet now with offers 
of the lower brands of Scotch, such as Eglinton or Monkland 
at 126s. 6d. The trade seems to be divided between 
Glengarnock, Clyde and Summerlee, and all sellers agree 
that they can easily place as much as they are allowed to 
dispose of. 


Forge Iron. 


The demand for forge iron is fully equal to the 
supply, and the full maximum ean be easily obtained. 
There would, no doubt, be a great deal more business in 
this class of iron if the manufacturers in Lancashire were 
permitted to do what they would like, viz., to make as 
much bar and hoop iron as the works are capable of ; but 
the Government demand is for steel, and they are 
compelled to produce it under conditions which are not so 
favourable for profit-making. 


Serap. 

The position in heavy wrought scrap is just the 
same as it was last week. Dealers stick firmly to the full 
maximum price plus all the charges which can legally be 
made ; and this means that the good lots of scrap delivered 
at the forges would cost about £7 7s. 6d. to £7 10s., 
according to distance. The consumers for the most part 
are not ready to pay so much, and the trade languishes ; 
although the full price has been paid on one or two 
occasions. It might be thought that if the consumers 
could hold out a little longer, dealers would become 
inconvenienced by the accumulation of scrap; but the 
scrap does not seem to be coming in in sufficient quantities 
to lead to this position. Heavy steel melting scrap is dull 
and neglected, and barely saleable at the official maximum 
of 105s. on trucks. There is a belief here that the South 
Wales market is being supplied with steel scrap from 
France, collected, one supposes, on the battlefields, and 
that this accounts for the indifference shown to Lancashire 
material. There were some rumours about with regard to 
a prohibition of a certain use of heavy steel] turnings, 
which led to anxiety on the part of sellers lest the market 
should break ; and as a consequence, some lots were sold 
at 67s. 6d. per ton, or 2s. 6d. below the maximum. 
Foundry scrap is firmly held by the dealers, and a fair 
business is being done in it at 110s. to 115s. per ton 
delivered, according to quality. In one or two cases 
rather higher prices for best textile scrap have been 
reported, up to 117s. 6d. per ton. 


Metals. 

There has been no further change in the position 
of copper, except that another £1 has been taken off 
strong sheets, which were reduced only £4 last week, 
against £5 off electrolytic. It is, however, possible that 
standard may be reduced before these lines are printed. 
Tin has been a little easier here at £243 delivered. For 
lead there is no quotation, and one understands that 
merchants are not now permitted to make any profit on 
the sale of lead. 


Women’s Work in Munitions. 


It is proposed by the Ministry of Munitions to 
hold next month an exhibition of women’s work in the 
production of munitions at the Whitworth Institute in 
this city. Judging from the interest which was taken in 
the exhibition of photographs of this work held some time 
ago at the Engineers’ Club, an opportunity of inspecting 
examples of the actual work done by female labour will 
prove a great attraction to the Manchester public. 


Another Foremen’s Association. 


The large number of associations in this district 
has now been further increased by the formation, recently, 
of a society called the Manchester and District Works 
Managers and Foremen Engineering Association. To this 
body no prospective member is admitted unless he occupies 
one of the posts included in the title. I understand that 
the society’s object is not to act as a benefit society, but 
“to try and see that each member is fairly treated 
befitting his position,’ and also to improve the status of 
its members, intellectually and socially, in relation to the 
trade. The secretary is Mr. John Helsby, and the head- 
quarters are at the Douglas Hotel, Corporation-street, 
Manchester. 


Barrow-tn-Furness, Thursday. 
Hematites. ; 


Throughout the district there is a busy state of 
affairs in the hematite pig iron trade. Makers are ex- 
periencing a record demand for their iron, and are doing 
their best to cope with the requirements of users. On 
local account, Barrow and Workington steel makers are 
using a big tonnage of metal all the time, and, in addition, 
there are other local users. On general home account 
there are also heavy calls, and the metal is distributed 
where most wanted. There is no increase to note in the 
number of furnaces in blast. There is a big output of 
ordinary quality metal, and the best grade iron produc- 
tion is at a high level. This latter metal is used in the 
Midlands and Scotland very largely. Prices are steady, 
with parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton, f.o.t., and special brands are at 140s. per ton. 
Nothing has been done in warrant iron for a very 





longtime. ‘The stores stand at only 430 tons in the aggre. 


gate. 


Iron Ore. 


There is more activity in the hematite iron ore 
trade, and a good solid output of metal is being raised in 
Cumberland and in North Lancashire. Some more me 
have been put on, and arrangements are in hand further 
to increase the supply of labour. The demand on local 
account alone is sufficient to take up the whole of the out- 


put. 


Steel. 

In the steel trade there is plenty of industrial 
life. Steel makers at Barrow and at Workington have 
their hands full of contracts. ‘These are mostly for semi 
products, for which there is a very keen demand on local 
as well as general account. This is likely to be the case for 
some time to come, and, in the meantime, every available 
mill is at work. Billets are still at £10 7s. 6d. per ton, 
and form a big part of the present trade. For steel rails 
there is a restricted demand. Heavy sections are at 
£10 17s. 6d. to £11 ; light rails, £14 to £14 10s. ; heavy tram 
rails, £14 ; ship plates, £11 10s. ; and boiler plates, £12 10s. 
per ton. The steel foundries are full of work. Engineers 
and shipbuilders are as busy as they can be. — Ironfounders 
and speciality metal workers are equally busy. 


Fuel. 

The demand for coal is brisk, and the quotation 
remains at 25s. to 27s. 6d. per ton delivered. House coal 
is now in full request, and the price runs from 27s. 6d. to 
37s. 6d. per ton delivered. For coke there is a strong 
demand, East Coast qualities are at 33s. to 35s. 6d. 
per ton delivered, and Lancashire cokes are quoted at 
31s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Business in the Cleveland iron trade has been 
somewhat quieter this week owing to the fact that most 
consumers are now well bought under the current month's 
allocations. A few allotments, however, have come 
forward in cases where consumers have, for the purposes of 
individual convenience, split up their allocations. The 
difficulty at present is mainly one of delivery, there being 
a considerable shortage of trucks, which in its turn is 
leading to temporary accumulations of stock. On the 
other hand, if deliverances were normal there would be no 
great surplus of iron, especially as some of the furnaces are 
working rather irregularly. The month’s demands, too, 
are exceptionally heavy, and some makers will not find it 
easy to deliver all their orders, as labour for lifting stock 
is scarce. There is a big demand for deliveries of forge 
iron, but new business is quiet, consumers being well 
covered over the next two or three months. The export 
trade at the moment is very quiet, and the September 
allotments to Italy are still awaited. Prices are unaltered 
at 92s. 6d. for No. 3 Cleveland pig, No. 4 foundry, and 
No. 4 forge, with a premium of 4s. for No. 1. The export 
prices are :—No. 1, 107s. 6d.; No. 3; 102s. 6d.; No. 4 foundry, 
101s. 6d.; and No. 4 forge, 100s. 6d. 


Hematite Pig Iron. 


The stringency in the hematite position still 
continues. Throughout the district there is marked 
activity at the works, and a large output is being main- 
tained; but still the demand is considerably in excess of 
the supply. Fortunately, the careful system of allocation 
makes it possible to maintain adequate deliveries to home 
consumers. Meanwhile preparations for increasing the 
output of steel-making iron are being actively pushed 
forward, and there is reason to believe that before the end 
of the year the outlook will have considerably improved. 
The effect of the inadequacy of the supply is necessarily 
most in evidence in connection with the export trade. 
No information is to hand about the shipments to France, 
which are under exclusively official control, but the situa- 
tion as regards Italian requirements sufficiently illustrates 
the prevailing stringency. It was not until the middle of 
September that the July allotments came to hand, and, 
although the aggregate amount was by no means small, 
shippers were not surprised to find that the quantities 
allotted were far below those applied for. The August 
allocations were received last week, and those for Septem- 
ber still remain to be dealt with. The question of the 
export price has not yet been satisfactorily settled. The 
nominal figure to both the Allies is 141s., but to this has to 
be added the excess neutral ore freights above the official 
parity, and on this point an authoritative decision seems 
to be lacking. While this state of affairs obtains makers 
hesitate to commit themselves, and merchants are placed 
in a very perplexing position. It is to be regretted, from 
the point of view of all parties, that this uncertainty should 
not be cleared up. There is no change in the home maxi- 
mum. price, which stands at 122s. 6d. 


Iron-making Materials. 


There is no change of importance to record in the 
foreign ore trade. A steady hand-to-mouth business is 
being put through as occasion offers, and a feature, perhaps, 
of the present situation is the increased use of outside ores. 
Coke is in fairly good supply, with deliveries fully equal to 
all local requirements. Prices are firm at the maximum 
rates, good medium furnace kinds realising around 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


It is a significant fact in connection with the steel- 
making industry on the North-East Coast that the only 
change which goes on from week to week is a steadily in- 
creasing all-round activity. The continued rush of war work 
in the Allied industries keeps every establishment fully 
occupied, all being controlled by the demand for material 
for purposes closely assogjated withthe war. The surplus 
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available for normal commercial needs, after providing for 
official and shipyard requirements, is extremely small, and 
business can only be negotiated with considerable diffi- 
culty. In fact, the majority of the manufacturers are 
quite unable to entertain commercial inquiries for most 
descriptions. Shipyard requirements have been carefully 
organised, and recently there has been a marked improve- 
ment in deliveries to the yards. Not only are finished iron- 
makers fully “employed at the moment, but they have 
orders booked for many months ahead, the bulk of this 
work being on Government account. In both sections, 
however, manufacturers are somewhat perturbed as to 
their future outputs. “There is a general feeling that the 
abolition of the system of leaving certificates will disturb 
very seriously the labour situation, and for some time at 
least have an injurious effect upon outputs. Numbers of 
men have only been deterred from changing their employ- 
ment by the inability to secure leaving certificates, and 
when they are free to do this they are certain to seek 
lighter or better paid jobs. The principal quotations for 
home trading are as follows :—Steel ship plates, £11 10s.; 
steel boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; 
steel joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; 
common iron bars, £13 15s.; best bars, £14 5s.; double best 
bars, £14 12s. 6d. The following are nominal quotations 
for export :—Common iron bars, £15 ; bast bars, £15 5s.; 
double best bars, £15 12s. 6d.; treble best bars, £16; 
packing iron, £13 10s.; packing iron, tapered, £15 15s.; 
iron ship angles, £15 ; iron ship rivets, £18 10s.; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. to 
£17 10s.; steel ship plates, jin. and upwards, £13 10s.; 
5/,,in., £13 15s.; fin., £14 ; 3/,,in., £16 ; fin., £18 ; steel boiler 
plates 20s. on the foregoing prices ; steel joists, £11 2s. 6d.; 
steel sheets, singles, £20 ; steel sheets, doubles, £22 ; steel 
hoops, £17 ; heavy sections of steel rails, £12 ; all less 24 per 
cent., except ship plates, angles and joists, packing iron 
and iron bars. 


Scrap. 


Now that those concerned are finding out how it 
works, the single maximum prices for all grades of wrought 
iron scrap gives less general satisfaction., The mate- 
rial, however, is urgently needed at the finished ironworks, 
and is readily bought, so that for the present, at any rate, 
there does not seem any likelihood of any alteration of the 
present arrangement. There is no change in the position 
as regards steel scrap. The demand for all descriptions 
continues very active, and there is great pressure for 
deliveries. Transport facilities leave much to be desired. 
Business in foundry scrap is extremely quiet just now, 
and probably the reason is that many foundries are work- 
ing just as cheaply on pig iron as the scrap material. The 
principal quotations are: Wrought iron scrap, £6 5s.; 
wrought iron scrap mixed with steel or other materials, 
£2 10s.; second-hand rails, £10 ; heavy steel melting scrap 
without guaranteed analysis, £5 5s.; steel turnings and 
borings. mixed with wrought iron or other materials, 
£2 10s.; all other classes heavy or light, £5 5s.; heavy steel 
melting scrap, guaranteed analysis not over 0.04 per cent. 
phosphorus and sulphur, £6 5s.; not over 0.05 per cent., 
£6. 


The Coal Trade. 


The rush of requisition shipments mentioned in 
last week’s letter, if not over, is declining, and it is evident 
that the steam coal collieries cannot rely on this business 
lasting very much longer. When it ceases another spell 
of dull trade must be experienced, unless the arrangements 
for sending regular supplies to Holland and Spain result 
in larger shipments, and unless more home trade comes 
along under the new Coal Transport Order. At the 
moment the market position is fairly satisfactory, more 
especially in‘the case of steam coals. Producers of best 
Blyth steams are well booked with orders for the current 
month, and further business transactions are only limited 
by the supply of rolling stock. For Tyne primes there is 
also a good inquiry, but transactions are again limited, 
except where buyers can guarantee prompt stemming 
facilities. Blyth and Tyne, and, in fact, every descrip- 
tion of steam smalls, are not in pressing demand, and stocks 
being large, prices are only nominal. All the superior gas 
coal output is readily taken up at maximum prices, and 
Tyne prime sorts are only limited by the facilities for dis- 
tribution and delivery. Second qualities, though hardly 
so well off, are still a good trade, and sellers quote freely. 
For peas and nuts there is still the heavy home demand 
for manufacturing and industrial consumption, and the 
surplus for distribution is unimportant. Best coking 
coals and smalls are in the same category, but are other- 
wise quiet. The bunker coal position generally shows no 
appreciable change either in demand, supply, or prices. 
So far as the Durham district is concerned, matters are 
comparatively quiet, and the position is by no means satis- 
factory. Coke continues to be a strong feature of the 
market. The principal quotations are as follows :— 
Northumberland’s best Blyth steams, 30s.; second Blyth 
steams, 25s. 6d. to 27s. 6d.; Tyne primes, 29s. 6d.; North 
Northumberland prime steams, 28s.; unscreened for 
bunkers, 24s. to 25s.; household coal, 20s. to 21s. for home 
trade; 28s. 6d. to 30s. for export ; best Blyth smalls, 18s. 6d. 
to 20s.; North Northumberland smalls, 20s.; smithies, 25s. 
to 30s.; peas and nuts, 30s.; Durhams : Steam (locomotive), 
28s. 6d. to 30s.; special Wear gas, 28s. 6d. to 30s.; best gas, 
25s.; second gas, 22s. 6d.; ordinary bunkers, 24s.; superior, 
30s.; smithies, 26s. 6d. to 30s.; peas and nuts, 24s. 6d. to 
30s.; coking coals, 24s. to 25s.; coking smalls, 17s. to 18s.; 
foundry coke, 42s. 6d.; blast-furnace coke, 28s.; gas coke, 
31s. to 32s. 


Blast-furnacemen’s Wages. 


The ascertainment for the past quarter, issued 
by the Cleveland Ironmasters’ Association, certifies the 
average net selling price of No. 3 Cleveland pig iron to 
have been 95s. 9-57d. per ton, an increase of Is. 4-66d. 
per ton as compared with the ascertained price for 
the previous quarter. In accordance with the sliding 
seale arrangements there will be an advance in blast- 
furnacemen’s wages of 1.50 per cent., which will raise the 
ages to 79.50 per cent. above the standard. 








SHEFFIELD. 


(From our own Correspondent. 


Steel Exports. 


TuE difficulty for some time past experienced by 
Sheffield makers and exporters of steel goods, in the matter 
of supplying oversea markets, has had a rather misleading 
interpretation placed upon it in Australia, where the 
statement has been made that cutlery manufacturers, for 
instance, could not produce for export. This fact was 
elicited at a meeting of the Council of the Sheffield Chamber 
of Commerce on Monday, when it was reported that a 
statement had appeared in the Commonwealth press, based 
on a letter received by the chairman of the New South 
Wales hardware department. As a result representations 
had been made by the Chamber to the High Commissioner 
for Australia in London, asking him to correct the erroneous 
impression created in Australia. As a matter of fact, of 
course, such exports are regulated by the British Govern- 
ment, and Sheffield manufacturers are still able to make 
and export. So far as high speed and special carbon steels 
are concerned, however, the market generally shows a 
rather pronounced sagging tendency. This is a little 
surprising, seeing the demand which must be in actual 
existence, but it arises probably from the narrowing of the 
market which has taken place of late. The bulk of the 
supplies is being directed into cetrain Government channels, 
so that any trifling falling away, although only temporary, 
is felt at once. The market was, until recently, on a much 
broader basis, and what is now required is a return to that 
condition, which is always more satisfactory. But 
America does not seem to be taking nearly as much high- 
speed and high carbon steel from us as she has been accus- 
tomed to do, which rather looks as if she is multiplying her 
home .resources, one idea being, perhaps, to leave her 
Ally with a freer hand to develope output for purposes 
intimately associated with the war. The big com- 
bination tungsten works at Widnes, I hear, are develop- 
ing in a most satisfactory manner. The quality of the 
Widnes tungsten is remarkably good and even. I have 
just seen a large number of analyses. Not one of them 
showed the percentage of tungsten to fall as low as 98, 
whilst many went considerably over 99, and the percentage 
of carbon was good. In the old pre-war days the very best 
tungsten powder that came from Germany was not equal 
to our present worst, and the Widnes powder is the highest 
in quality, I should say, that has yet been produced 
anywhere. 


The Master Cutler. 


As I briefly mentioned last week, Mr. W. H. 
Ellis, a director of John Brown and Co., has been installed 
Master Cutler for the fourth year in succession—an event 
that has never before occurred in the three centuries of the 
existence of the Cutlers’ Company. In accepting office, 
Mr. Ellis reviewed the work Sheffield has been doing in the 
interests of the Allies, and added: ‘‘ When the common 
enemy has been disposed of, let us then put our heads 
together, and see what can be done amicably to arrange 
our difficulties for the mutual advantage and benefit of our 
industrial life.” Sheffield, he said, had been called upon to 
take a large part in the provision of steel for aeroplanes 
recently, and General Henderson, on his visit, impressed 
upon them the great importance of that supply. They 
were naturally proud of their part in the making of muni- 
tions, but they must not rest on their laurels. The Master 
Cutler referred, too, to the wrongful making of cutlery. 
The Company, he said, takes a very strong view onthe 
subject. Sheffield manufacturers have a perfect right to 
manufacture a cheap class of goods for the requisite 
markets, but it is not right that such goods should be 
marked ‘‘ best Sheffield steel.’ It spoilt the great reputa- 
tion the city had won, and played into the hands of foreign 
competitors, who got hold of this wrongly marked ware and 
exploited it to their own advantage. 


Round the Works. 


Speaking this week with the chairman of one of 
the largest of the smaller steel companies on the question 
of development prospects after the war, I asked him if he 
thought the present movement toward amalgamation, or, 
at any rate, working agreements, between steel firms would 
become fairly general, and he replied in the affirmative. 
‘**T fear,’’ he said, “‘ that many of the smaller firms will be 
compelled to combine for self-preservation, if that is not 
rather paradoxical.” ‘‘ Why do you say ‘ fear’ ?”’ I asked. 
‘“ Would not such combination be a very good thing ? 
Would it not materially assist the output problem, and 
prevent wasteful competition ?” ‘ Yes,’’ he reylied, “ it 
would do all that, but the disappearance of the smaller 
firms, as such, would be detrimental to the interests of the 
technical side of trade. The finest all-round experience 
is gained by men at the smaller shops. The young man 
trained at one of the huge establishments we have here is 
not in anything like such a favourable position for 
thoroughly learning his business as the apprentice or 
improver at a small works, where he sees everything being 
done, and obtains a practical knowledge of how to do it.” 
That seems an aspect of the question that is often over- 
looked, but in the future I fancy the all-round man will 
gradually disappear. Specialisation will be everything, 
and even apprentices, instead of gaining knowledge upon 
broad general lines, will concentrate themselves upon some 
special job, and be of little use for anything else.. Regard- 
ing women’s work, I was in a place the other day and saw 
a number of women grinding out ‘‘ faults’ in high-speed 
steel bars. The “faults,” of course, reveal themselves in 
the rolling mills. The women were working well, and 
although they have only been at the job a few months are 
as efficient, so I was informed by the foreman, as men ever 
were. They earn about 26s. or 27s. a week, plus overtime, 
which makes their wages up to about 34s. or 35s. They 
looked a very steady, good class of women, who might 
easily be the wives of men at the front. As to the con- 


dition of trade generally, things seem a little patchy again. 
There are suggestions of easiness here and there, though 
the vast majority of firms have their hands well filled, and 
many have sufficient work booked to keep them going for 
a year or two, even supposing no fresh business was 
It rather looks as if the call for heavy mining 


accepted. 





machinery, such as shoes and dies, will not in future be 
quite as strong from South Africa, where efforts are being 
made to turn these things out locally. Electric furnaces 
are being installed there, and whilst for the present they 
may have to look to the Homeland for pig iron supplies, 
the discovery of good beds of iron ore in the Union may 
soon obviate the necessity. There is now a marked falling 
off in the steel exports from Sheffield, though a certain 
amount of business is still being booked, this including 
files for Bahia; saws for Rio and Santander; tools for 
Buenos Aires, Calcutta, Rio, Madras, and Colombo ; special 
steel for Kobe, Yokohama, and Buenos Aires ; cutlery for 
Montreal, Callao, Rio, Santos, Para, and Santander ; sheep 
shears for Punta Arenas, and sickles for Porto Alegro and 
Valparaiso. Spain, Italy, France, and the Far East are 
taking large quantities of steel. Government tenders are 
out for 3000 miners’ picks, 1000 chisels, 300 hair clippers, 
800 wrenches, 2000 crowbars, and 600 pairs of pliers and 
nippers. 


Iron, Steel, and Coal. 


Hematite and basic pig irons are coming forward 
fairly well just now, deliveries showing rather an improve- 
ment, and once more there are revived reports of fresh 
furnaces being put into blast on the North-West and North- 
East Coasts. Of course, any increase in basic iron means 
lessening the output of forge and foundry. The two 
latter sorts are becoming decidedly scarce for that reason, 
and a plan for increasing the number of blast-furnaces 
seems inevitable in the near future. The steel furnaces 
are yielding very full outputs, at least as full as labour 
staffs will permit, for, after all, that is the factor that chiefly 
governs the situation. Electric melting has been of the 
greatest service in supplementing production for war 
requirements of alloy steel, but in the crucible departments 
furnaces are still idle, in some cases for want of better 
deliveries of tungsten. Scrap iron and steel is in keen 
demand, and shell turnings find a very ready market as 
raw material for electric furnaces. The strength of the 
steam coal market is fully maintained, collieries being 
pressed for deliveries inland. Shipments, too, are brisk 
for Government account and for Allies. * The open market 
is almost devoid of stocks, and all quotations, which are 
really little better than nominal, are subject to the price 
increase to be fixed by the Coal Controller to cover the 
extra allowance to the miners. For inland sales of steams, 
best South Yorkshire hards are quoted 17s. 6d. to 17s. 9d.; 
best Derbyshire hards, 16s. 9d. to 17s.; seconds, 16s. 6d. to 
16s. 9d.; cobbles, 16s. 6d. to 16s. 9d.; and nuts 16s. 6d. to 
17s. Slacks are going out of hand steadily, with best 
qualities still in keenest demand. Best hard slacks are 
quoted 12s. 3d. to 12s. 6d.; seconds, 11s. 9d. to 12s. 3d.; 
soft nutty, 12s. to 12s. 3d.; peas, 10s. to 10s. 6d.; and small 
slacks, 6s. to 6s. 6d., all per ton at pit. The pressure on 
collieries for house coal supplies, both for contracts and 
open market sales, is as great as ever, but quotations are 
largely nominal. Branch is quoted 21s. to 21s. 6d., and 
best Silkstone, 18s. to 18s. 6d. per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 
Slump in Building. 


Tue effect of the war in restricting building 
operations was indicated in the annual statement presented 
to the Glasgow Dean of Guild Court a few days ago. It 
was pointed out that in the past year no shop, dwelling- 
house, church hall, or school was authorised to be built, 
a state of matters which has not occurred during the last 
forty-five years. The value of the work authorised by 
the Court twenty years ago was nearly £2,000,000, ten 
years ago it was nearly £900,000, while during the past 
year, apart from war work, the value was only £30,000. 
Since 1913 there has been a steady decrease in unlet houses 
from 10.33 per cent. to the present figure of 1.79 per cent. 


Scientifie Research in Scotland. 


It is understood that the Council of the Institution 
of Engineers and Shipbuilders in Scotland contemplates 
establishing an organisation for stimulating scientific 
research work, with special reference to industries which 
are being carried on or may be established in Scotland. 


Pig Iron. 


All departments of the Scotch pig iron trade 
have plenty of work on hand, and the furnace capacity 
and the labour supply are the only restrictions to larger 
developments. There is continued firmness all round, 
with an evident scarcity of forge and foundry qualities. 
The output of hematite is, of course, entirely earmarked 
for war purposes. Exports are at a standstill, apart from 
Allied requirements. 


Quotatic. 5. 


Prices are firm and unchanged. Monkland and 
Carnbroe are quoted f.a.s. at Glasgow, Nos. 1, 125s.; 
Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 120s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 130s.; 
Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 125s.; 
Eglinton, at Ardrossan or Troon, and Dalmellington, at 
Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron, 
at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


Business in the Scotch finished iron and steel 
trades continues on very strenuous lines. In every 
department energies are being devoted to increasing the 
output of war requirements and to keep down the 
accumulation of arrears of ordinary business. Unfor- 
tunately, very little attention can be given to the latter, 
as most of the mills are engaged on national work; but as 
much time as possible is being utilised with a view to 
after-war conditions. In the meantime, at the steel works 
the chief demand is for plates and shipbuilding sections 
and high tensile rounds. Even shell-discard steel bars 
are now being used for national requirements, while some 
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of the railways are having fish plates rolled from the same 
material. Black steel sheets are in great request, while 
galvanised flat and corrugated goods are wholly absorbed 
for war purposes. The position at the malleable ironworks 
is unchanged. The pressure for war supplies is unabated, 
and under the circumstances the claims of ordinary 
consumers are receiving scant attention. Every effort is 
made to uphold the needs of agricultural and mining 
commodities, but otherwise the private buyer is faced 
with very bare stocks and little prospect of supplementing 
these. Prices where unfixed are extreme ‘ly high, but few 
manufacturers are in a position to take advantage of the 
situation in this respect. All branches of the engineering 
trade are well supplied with orders, and shipbuilding firms 
are also well placed at present. 


Coal. 

The position in the Scotch coal trade is not yet 
particularly satisfactory. The transport organisation 
scheme is evidently not yet in proper w orking order, and 
a considerable amount of trouble and inconvenience is 
being caused thereby. Idle time is still prevalent in 
certain districts, and collieries are faced with increasing 
stocks. In the West of Scotland, however, the industrial 
demand is steadily maintained, and along with the house- 
hold inquiry provides a considerable amount of regular 
business. A few good cargoes have also recently been 
sent to Irish destinations, and this has promoted a weleome 
spurt, which it is hoped may continue. Shipments from 
Scottish ports during the past week amounted to 155,442 
tons, compared with 191,056 in the preceding week, and 
188,314 tons in the corresponding week of last year. 








AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


WALES 


Pay for No Work. 


Brier reference was made last week to the strikes, 
which were of short duration at several collieries, owing 
to the fact that the management declined to blow the 
hooter at the pits to notify to the men that there was no 
work at the collieries, owing to shortage of wagons. This 
arises out of the decision of the Coal Controller, that the 
miners are to receive the recent war wage of Is. 6d. per 
day to men and youths over 16 years of age, and 9d. per 
day to boys under 16, on days on which work is not pos- 
sible owing to causes over which the men have no control, 
as well as on those days on which they work. The manage- 
ments insisted on the men presenting themselves, as other- 
wise they had no means of knowing what miners were 
“ready and able * to work, and it necessarily means that, 
unless some scheme is devised the war wage will have to be 
paid to all workers, regardless of whether or not the men 
intended to work on any particular day. As is well known, 
absenteeism is very considerable on certain days of the 
week, and if the war wage is to be paid to all on days on 
which work is impossible the question becomes of very 
considerable importance financially to colliery owners. 
The secretary of the Coalowners’ Association has stated 
that at present there is an avoidable absenteeism on every 
shift of from 7 to 10 per cent., equivalent to between 350 
and 500 out of every 5000 miners employed. Coalowners 
are not a little alarmed at the principle established by 
the Coal Controller of pay for no work. It is generally 
regarded as highly mischievous, and will assume a very 
serious aspect when the time comes for the Government 
to hand back the collieries to the possession of the owners. 
It is estimated that the original demand of the miners for 
a 25 per cent. advance on their current earnings would 
have cost very little more than the war wage which has 
been conceded, and owners would much rather that the 
men had been given the 25 per cent. than that such a dan- 
gerous principle as an 6ut-of-work allowance had been 
granted. 


Who is to Pay ? 


At the time that the miners were putting forward 
their claims for increased wages, it was urged by the col- 
liery workers that the cost of any increase granted should 
not fall upon the consumer. It will therefore be very 
interesting to see what is the exact intention of the Coal 
Controller, as set forth in a letter sent out to colliery com- 
panies by the Mines Department of the Board of Trade. 
fn this communication, dated October 3rd, the coalowners 
were acquainted with the details and terms of the war 
advance to the miners, and the last clause stated: ‘* The 
question of the increase of price to meet the cost of the 
advance is under consideration, and may not be decided 
before the end of next week. In the meantime, coalowners 
should immediately inform their customers that all coal 
dispatched from the colliery on and after September 17th 
(date from which war wage operates), must be regarded as 
subject to such increase of price as may eventually be 
authorised for the districts and for the class of business con- 
cerned.” From this clause it is impossible to say defi- 
nitely whether the increase is to apply only to coals for 
home consumption or to coals for shipment. Coalowners 
and exporters are rather exercised in mind as to whether 
the increase is to go on to existing contracts under which 
coals are being shipped to allied countries. If this is so 
then it will mean considerable disturbance to existing 
arrangements, and the French and Italian authorities 
will, without doubt, have to be consulted on the matter. 
In order to be on the safe side, many colliery companies 
have notified not only their customers at home, but also 
their contractors who export the coals. Judging from 
the terms used in the clause, the opinion largely held is 
that the extra cost of the miners’ advance is to fall upon 
the consumer at home, but there is no certainty on the 
matter, and an explanatory statement and details of the 
increase to be charged are awaited with considerable in- 
terest by the trade. 


Wages in the Coalfield. 


The secretary of the South Wales Coalowners’ 
Association issued recently to the members a statement 
showing the increase which had taken place since the out- 
break of the war in the minimum wages of underground 
workers employed in the coalfield. He has now supplied 





a further statement to the owners giving the actual earn- 
ings per day for the last full week worked prior to Sep- 
tember 29th last of the individual collier engaged on piece- 
work, after excluding the amount paid to the helper, 
colliers’ day wagemen, or boys. ‘The census was made of 
the wages at associated collieries, and the statement shows 
that the average earnings per day, in September last, of 
43,470 colliers was I4s. 7.7d. Of these workmen only 
1231 earned less than 12s. per day ; double that number 
earned over I6s, 6d. per day, w hile in a small percentage 
of cases the daily earnings averaged 21s. and over. In 
February, 1912, when the minimum wage inquiry was in 
progress, the average wage of the colliers employed in the 
coalfield was 8s. Id. per day, and in June, 1914, the average 
was about Ss. 74d. per day. 


Tin-platers’ Demands. 


The various Unions representing the men engaged 
in the tin-plate industry put forward a demand at a recent 
meeting of the Tin-plate Conciliation Board, held at Swan- 
sea, that the war bonuses now paid should be increased to 
100 per cent. for all grades. Mr. Frank Gilbertson, speak- 
ing on behalf of the employers, said they desired to ensure 
for the workmen conditions similar to those existing in 
pre-war times, but they could not agree to do anything 
beyond that. He also stated that there would now be 
an increass in the supply of steel for the manufacture of 
tin-plates equal to about 224 per cent., so that much of the 
irregularity of work complained of would in future be met. 
He submitted, on behalf of the employers, a counter offer 
that the bonus should be on earnings up to 20s. a week, 
50 per cent., from 20s. ld. to 40s., 60 per cent., and from 
40s. Id., upwards, a flat rate weekly bonus of 25s. a week. 
The men’s representatives declined this, whereupon the 
employers put forward as the basis of a final settlement 
that those earning up to 20s. a week should have 50 per 
eent. war bonus. Those earning 20s. Id. to 50s. a week, 
60 per cent., and those over 50s. a week, a flat weekly war 
bonus of 30s. The parties, however, were unable to agree 
and, therefore, it was decided to refer the matter to the 
Committee on Production. 


Swansea Developments. 


It was announced at the Swansea Harbour Trust's 
meeting, this week, that terms had been arranged, after 
negotiations extending over a long period, with the Anglo- 
Persian Oil Co., Limited, for an agreement to lease land 
for wharves at the King’s Dock extension, together with 
easements for the laying of pipe lines, &c. The letting 
would be 44,444 square yards of land at present covered by 
water, on which would be constructed wharves and berths 
for the purpose of enabling oil tankers and other vessels 
to land and discharge petroleum and petroleum products. 
Provision would be made also for the laying of pipe lines 
to convey petroleum products to and from works 
which the company would erect in and near Swansea. 
The term of the lease would be 99 years from June 30th 
last. In respect of vessels and goods, certain rates agreed 
on would be payable, and the agreement provided for a 
guaranteed aggregate minimum of £30,000 for the first three 
years, and in the succeeding years the company practically 
guaranteed a minimum of £10,000 a year. 


Home-grown Timber Deal. 


A substantial deal has been effected, involving 
a@ sum running into five figures, by which Messrs. F. R. 
Howe and Co., coal exporters and pitwood importers, of 
Cardiff and Newport, acquire from the Hon. H. B. T. 
Strangways, of Shapwick Manor, Somerset, eight planta- 
tions and coppices of larch and fir pitwood, also timber in 
various coppices and hedgerows, over an area altogether 
of 1300 acres, in Shapwick and Ashcott, near Glastonbury, 
the whole containing 4000 ash, oak and elm trees, &c. 
The pitwood is to be used in the South Wales collieries, 
and it is expected that the Government will take a con- 
siderable quantity of the ash timber, as this wood has been 
passed as suitable for use in the making of aeroplanes. 
Messrs. Howe and Co. have 2} years to clear the timber. 
This is the second important purchase of timber in Somerset 
arranged by this firm, which is now completing the 
felling of Scotch fir pitwood bought in June last from the 
Marquess of Bath. 


Current Business. 

The general conditions prevailing in the coal 
trade have not improved upon those ruling a week ago. 
The tone is quiet and very little activity is noticeable. 
Bad weather has delayed tonnage and dislocated further 
the arrangements of collieries. Those collieries supplying 
the home trade are working rather more regularly than 
others, ‘but even they are troubled to some extent with 
wagon difficulties. Coals of all grades are very plentiful, 
but so far there is no alteration in schedule prices. The 
question of pooling business for Italy is to come up for 
discussion again shortly. Firms engaged in the Italian 
trade have sent in to the Committee for the Supply of Coal 
to France and Italy the returns of their shipments for the 
forty-eight months prior to October, 1916, on which it is 
proposed to base the pooling scheme. Coke is a very 
scarce commodity, and is firm, but patent fuel is unaltered, 
and is now included in the schedule list at 30s. Pitwood 
arrivals have been scanty, and the market is firm at 70s. 
Probably could he obtained by sellers for spot 
supplies. 


more 


Schedule Prices. 

Steam coal: Best Admiralty large, 33s.; 
seconds, 31s. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best 
drys, 30s.; ordinary drys, 28s. 6d.; best bunker smalls, 23s.; 
best ordinaries, 21s. 6d.; cargo smalls, 20s.; inferiors, 18s.; 


best 


washed smalls, 24s.; best Monmouthshire Black Vein 
large, 30s.; ordinary Western Valleys, 29s.; best Eastern 
Valleys, 29s.; seconds Eastern Valleys, 28s. Bituminous 


coal: Best households, 33s.; good households, 30s. 9d.; 
No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; No. 2 Rhondda 
large, 27s.; through, 25s.; smalls, 20s.; best washed nuts, 
30s.; seconds, 28s. 6d.; best washed peas, 27s. 6d.; 
seconds, 26s. 6d. Patent fuel, 30s. Coke, 47s. 6d.; 
pitwood, ex ship, 70s. 
LATER. 
The general state of trade shows no variation. Very 





Barrett. 
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| Movers, 








little business is passing, and through lack of empty wagons 
numerous collieries are losing a good deal of time. There 
is no change in schedule prices of coals, and so far no 
information is to hand concerning the increase to be 
charged to meet the miners’ wages. Coke and pitwood 
are firm, and patent fuel is unaltered, manufacturers of 
the last-named commodity being slightly better placed 
for tonnage supplies. 


Newport. 

Business has been slow all round, and shipments, 
which have been restricted, have been confined practically 
contract. The Monmouthshire pits have 
from shortage of empty wagons. 
Best Newport Black Vein 
best Eastern Valleys, 


to coals on 
suffered considerably 
Schedule prices :-—Steam coal : 


large, 30s.; Western Valleys, 29s.; 
29s.; other sorts, 28s.;° best smalls, 20s.; seconds, 18s. 
Bituminous coals: Best house, 33s.; seconds, 30s. 9d.; 


patent fuel, 30s.; pitwood, ex ship, 70s. 


Swansea. 


Trade generally has not been quite so good this 
week. Anthracite large qualities have kept fairly steady, 
though some of the inferior grades have ruled on the weak 
Cobbles, nuts and beans have maintained a good 
tone, but rubbly culm and duff have met with very slack 
demand. Schedule prices :—Anthracite: Best malting 
large, 30s.; second malting large, 29s.; third malting 
large, 27s.; Red Vein large, 25s. 6d.; machine-made 
cobbles, to 42s. 6d.; French nuts, 39s. to 42s. 6d.; 


39s. 
stove nuts, 39s. to 42s. 6d.; beans, 33s. to 35s.; machine 


side. 





made peas, 20s.; rubbly culm, 13s.; duff, 6s. 6d. to 8s. 
Steam coal: Best large, 30s.; seconds, 27s.; bunkers, 
23s. 6d.; smalls, 17s. to 19s. Bituminous coal: No. 


Rhondda through, 27s.; smalls, 24s. Patent fuel, 30s. 


Tin-plates, &c. 

The tin-plate market maintains a firm tone. The 
Ministry of Munitions has decided to allocate an additional 
quantity of steel bars very soon for tin-plate manufacture, 
and the quantity is reported to be about 24 to 25 per cent. 
This will naterially add to employment. Quotations : 
I.C. 20 14 ~ 112 sheets, 30s. Block tin, £244 5s. per 
ton cash, £242 10s. per ton three months ; copper, £110 
per toncash ; £110 perton three months. Lead: Spanish, 
£30 10s, per ton. 








|NEW LOCOMOTIVES ON THE 8.E. AND C. RY. 


We regret that in the engraving of the six-coupled goods loco- 
motive, published as a Supplement with last week’s issue, a few 
errors occur among the dimensions given. As shown on the 
plan the diameter of the cylinders is 19in., and not lft. 9in., as 
marked on the sectional end view. The height from the top of 
the rails to the centre line of the boiler should be &ft. 3in., and 
not Sft. Sin. The dimension line marked 4ft. 6in., shown in 
front of the fire-box, should stop at the foot of the throat plate, 
and not be continued down to the foot of the ashpan. _The 
diameter outside the boiler shell at the smoke box end is 4ft. 7{in. 
and the height from the top of the rails to the top of the anda 
at the cab end is 4ft. 5jin. On page 287, in the weight diagrams 
the total wheel base. of the tank engine is given as 35ft. Oin., 
instead of 35ft. 10in. In the other drawings, and also in the 
Supplement, certain arrow heads have been omitted. Most of 
the errors are, we think, obvious, but it is only fair to say that 
they all, without exception, crept in during the engraving of the 
blocks. They were not, of course, found on the original draw- 
ings supplied to us by Mr. Maunsell. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Jonror INsriru TION OF ENGINEERS. 
minster, S.W. 1. ‘Seale Prevention in 
Systems.” illustrated by experiments. By 
Wills. 7.30 p.m. 

MANCHESTER, LIVERPOOL AND COUNTIES COMMERCIAL USERS’ 
AssocraTIon.—-Midland Hotel, Manchester. Paper, ‘* Coal Gas 
for Motor Traction,” illustrated by lantern slides, by Mr. W. M. 
Diseussion. 7 p.m. 


39. Victoria-street, West 
Water Cooling 
Mr. H. Sampson 


OCTOBER 13rux. 
—Midland Grand 


SATURDAY, 


MANCHESTER ASSOCIATION OF ENGINEERS. 





Hotel, Manchester. Address by the President, Mr. Jos. Phillips 
Bedson, M. Inst. C.E. 6.30 p.m. 

THe Norra or EnoGianp Institute or MINING AND 
MecHANICAL ENGINEERS..-Wood Memorial Hall, Newcastle- 
upon-Tyne. General meeting. 2 p.m. 

MONDAY, OCTOBER  L5ru. 

Tue Junior INSTITUTION OF ENGINEERS. -39, Victoria-street, 
Westminster, S.W. 1. Paper, “‘ Mechanical Arms.” By Mr. 
FE. W. Hobbs. 7.30 p.m. 

TUESDAY, OCTOBER 16ru. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS. —House of 
Royal Society of Arts, John-street, Adelphi, W.C. 2. _ Paper, 

Testing and Standardisation of Motor Fuel,’ by Mr. E. Lawson 
Lomax, 8 p.m. 

FRIDAY, OCTOBER. 19th. 

Tur INstTiruTion OF MECHANICAL ENGINEERS. — Institution 

of Civil Engineers, Great George-street, Westminster. Paper, 


‘A Comparison of the Working Costs of the Principal Prime 


by Mr. Oswald Wans. 6 p.m. 
SATURDAY, OCTOBER 20rH. 

Tae INstiruTion oF Locomotive ENGINEERS.—Caxton Hall, 
Westminster, S.W. 1. Paper, ‘‘ Some Notes on the Working 
of Superheater Locomotives, with Special Reference to Lubri- 
cation.” By Mr. J. W. H. Rea. 2.30 p.m. 

WEDNESDAY, OCTOBER 24rx. 

THe INstTIruTION OF RAILWAY SIGNAL ENGINEERS. Midland 
Grand Hotel, St. Pancras. Paper, *‘ Some Impressions of 
Continental Signalling Practice,” by Mr. R. 8S. Griffiths. 2.30 
p.m. 

OCTOBER 25rn. 

At THE INSTITUTION OF CIviL ENGINEERS.—Creat George- 
street, Westminster. ‘‘ Engineering Training.” 3.30 p.m. For 
particulars see announcement under Educational Intelligence 
page’ 284. 


THURSDAY, 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
uddress of the communicator are printed in italics. 

When an abridgment ix not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-cune, W.C., 
ut 6d. each, 

The date first given is the date of application ; the second date 
ut the end of the abridgment is the date of the aceeptance of the 
complete Specification. 


STEAM ENGINES. 


109,175 (17,635 of 1916). December 8th, 1916.--TurorrLe 
Vatve, James Witt, 12, Milton-road, Swindon, 

This is a throttle valve in which a pair of valves are arranged 
to work together side by side in a casing, one serving to control 
the inlet A while the other controls the outlet B from the casing 
leading tothe engine. Each valve is eonnected to the crosshead 
D and means E for adjusting the distance of the inlet valve from 
the crosshead to give the necessary port opening or lead to the 
valve are prov.ded. The valves are in the form of open-end 
cylindrical vessels having port openings through and around 
the vertical walls near the base. The exte*ior working face of 
each valve is a working fit in one of the vertical cylindrical walls. 


N° 109,175 ' 














The valve on the right-hand side of the partition has its open end 
upwards, while the valve on the left-hand side has its open end 
downwards. <A spindle is provided for each valve, one end being 
connected to the valve while the other end passes through 
the stuffing-box and gland, and is connected to a crosshead, 
the latter connected by suitable means to the centrifugal 
governor, ‘The speed of the engine being normal the valves 
are kept in the position for the ports to be partially or wholly 
opened. On the arms of the governor flying outwards the valves 
are gradually lifted and the ports of the right-hand valve gradu- 
ally closed, while those on the left-hand valve are opened. The 
decrease of the speed of the governor gradually opens the ports 
of the right-hand valve while slightly closing those of the left- 
hand valve.-September 6th, 1917. 


STEAM GENERATORS. 


103,486 (745 of 1917). January 15th, 1917.—Sreaw Accumv- 
LATORS, Johannes Karl Ruths, Djursholm, Sweden. 

THis invention is for an arrangement for superheating steam 
in plants provided with steam accumulators. The arrangement 
is such that the superheater is connected with the accumulator 
so that the steam passes through it on its way to, as well as from, 
the accumulator. Two methods of carrying out the invention 
are given in Figs. 1 and 2. In Fig. 1 the superheated steam is 
supplied from the boiler or other source through the pipe C 
and enters the receptacle A, which is filled with a heat-storing 
material consisting of iron langrage or stones, In passing through 














i 


A the superheated steam delivers part of its heat of superheat 
and in certain cases even part of its latent heat. After having 
thus delivered heat the steam escapes. through the automatic 
stop valve D and the pipe EK to the steam accumulator B con- 
taining hot water. The steam flows into the water through a 
large number of holes M and is condensed. During discharge 
the steam flows from the accumulator b through the pipe K and 
the automatic stop valve R to the receptacle A, and in passing 
through the heat-storing device S it receives part of the heat 
stored therein. The steam finally escapes in a superheated or 
dried condition through the pipe © to the place of consumption, 
In Fig. 2 the heat-storing device is enclosed in the steam aceumu- 





lator A and the heat-storing materiai is carried on a grating G. 
Other examples are shown in the specification.—September sth, 
1917. 


ST INTERNALYCOMBUSTION: ENGINES. —~_ 


109,076 (12,085 of 1916). August 26th, 1916.--CArBURETTER, 
Harold Binks, 67, Snowdon-road,  Kecles. 

This invention relates to carburetters ingwhich noveraljjcta 
are controlled by a piston throttle valve. The pilot jet or jets open 
into the barrel of the tnrottle A, aud the main jet or jets open 
into a choke tube(B of reduced diameter situatedtoutside the 
throttle barrel and below the pilot jets. This additional choke 
tube is quite distinct from the ordinary choke tubes in which 
the pilot jets work, and it is of less cross sectional area than 
either the induction tube leading to the engine or the inside of the 
throttle barrel. ‘The piston comprises a plug pierced by a small 
conduit or air passage for each jet, which conduit establishes 
communication » between the engine end of the carburetter 
and the atmospheric end of the carburetter. The main jet is 





N°109,076 

















sealed by a damper or needle valve kept in contact by a spring 
actuated piston D until the throttle controlling the pilot jets 
has been raised or withdrawn to a certain extent, whereupon 
a projection Ki on the plug engages one on the piston and opens 
the main jet. For example, in the case of two pilot jets and orie 
main jet, the lifting of the throttle first causes the air passage 
of one pilot jet to be put in action, then the air passage of the 
second jet, and fmally the damper or needle to be withdrawn 
from the third or main jet when the throttle begins to uncover 
the main air intake. ‘The needle may work in a sleeve projecting 
into the choke tube, in which sleeve its valve seating is formed, 
the main jet itself being situated at the bottom of the sleeve, 
and such jet being short and readily removed from below without 
interfering with the damper mechanism.—-uqust 27th, 1917. 


109,187 (18,484 of 1916). December 27th, 1916.—Siiencenr, 
William Dick MeLaren and George Muir Welsh, 124, St. 
Vincent-street, Glasgow. 

This invention is for a silencer for the exhaust gases of internal 
combustion engines fitted externally to, but so connected with 
a steam boiler that the heat of the gases is imparted to water 
circulated freely between the boiler and silencer, and in which 
the exhaust gas circuit is quite independent of the ordinary 
combustion and flue spaces of the boiler. ‘Two designs of such 


N° 109,187 





a silencer are given in Figs. | and 2: These are particularly 
suitable to an installation of twin-screw marine internal com- 
bustion engines where the port engine exhausts to one silencer 
and the starboard engine to the other. The boiler may be used 
with independent firing. In Fig. | the silencers are of tubular 
design with water round the tubes in cases which are connected 
to the boiler water spaces by top and bottom passages 'C D. 
The tubes E are fixed in tube plates F and the course of the gases 
is shown by arrows.-—September 6th, 1917. 


109,099 (12,317 of 1916). August 3ist, 1916 —CarBuRerrER 
FOR AIRCRAFT ENGINES, Wolseley Motors, Limited, Adderley 
Park, Birmingham, and another. 

In the supply of combustible mixture to an aircraft engine 
by means of this invention the varying density of the atmos- 
phere is used to regulate automatically the quality of the mixture 
by varying the air pressure upon the surface of the petrol in the 
float chamber by mears of an aneroid instrument such as is 
used in a barograph. One arrangement of the invention is 
shown herewith. A is the float chamber, B the mixing chamber, 
and C the jet nozzle. H is a small passage for admitting air 
into the space within the float chamber which is above the level 
of the liquid fuel, and J is a small passage to allow air to be drawn 
by the engine suction from such space into the mixing chamber 
of the carburetter. D is an aneroid instrument. ‘The expansion 
and contraction of the instrument caused by variations in the 
atmospheric pressure are transmitted through the medium of a 
lever E to a valve F of the needle type which controls the flow 
of air through the passage into the float chamber. The lever is 





fulcerumed at K to an upper arm ot a bracket G which is 





rigid with the float chamber, and this bracket G is formed with 
a lower arm which carries the lower end of the aneroid device 
of which the upper end is supported by the lever EK. ‘This lever 
is connected with the valve F through the medium of a link L- 
As the aneroid expands with raritication of the atmosphere, 
it operates the valve F in the direction to close it and thereby 


N?109,099 








lessens the flow of air through the passage H and ensures that the 
suction of the engine, which is in communication with such cham- 
ber through the passage J, will cause an increased rarification 
of the air above the level of the fuel within the float chamber 
and therefore lessen the outflow of fuel from the chamber to 
the jet nozzle. The reverse action of course, takes place when 
the aneroid contracts._-August 31st, 1971. 


DYNAMOS AND MOTORS. 


109,087 (12,231 of 1916). August 29th, 1916.—-INDUcTION 
Morors, Guiseppe Pestarini, Societa Italiana Westinghouse, 
Vado Ligure, Italy. 

This device for induction type motors having a wound rotor 
and collector rings comprises a shaft in a fixed part of the 
machine, rotatable by hand and provided with a screw-threaded 
portion which engages with a collar axially movable along the 
shaft to short-circuit the rotor windings when desired. Fig. | 
is a sectional side elevation and Fig. 2 is a section on the line TI-— 
Il, Fig. 1, showing the improved device. The motor shaft A, 
having collector rings B on which brushes in brush holders 
pivoted at D, one of which is shown at C in Fig. 2, are pressed 
by means of a spring E, is provided with a sleeve F axially 
movable along the shaft and caused to rotate therewith by means 
of a key sliding in a key-way G. The sleeve is provided with a 
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circumferential groove H. A shatt J, rotatable by means of a 
handle K, but prevented from axial movement by means of the 
collars L and M, carries a portion of a worm N to engage with the 
groove H, and it will be understood that when the shait J is 
rotated the screw-threaded portion of worm N will cause the 
sleeve F to move towards and away from the collector rings. 
The sleeve carries a contact ring O, which in the position of the 
sleeve shown in Fig. 1 engages with contacts P connected to the 
rings which form the ends of the phase windings of the rotor. 
For lifting the brushes from the collector rings after the rotor 
windings has been short-circuited a pin Q may be mounted 
excentrically in the collar M, to engage with projections R on the 
ends of the brush holders, as shown in Fig. 2, so that when the 
shaft J is rotated to move the sleeve F to its limiting position 
nearest the collector rings the pin Q will raise,the brushes.—- 
August 29th, 1917. 


CRANES AND CONVEYORS. 


109, LOL (12,350 of 1916). August 31st. 1916.—Moror Conrror 
ror CRANES, British Thomson-Houston Company, Limited, 

83, Cannon-street, London, E.C., and others. 
This is a control system for motors on cranes where it is 
required to start the motor and control its speed by resistance 
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in series with the armature, so as to prevent excessive rushes 
of current through the latter due to the operator moving the 
lever too quickly in the direction for cutting out the starting 
resistance. The hand-operated master controller M C is shown as 
having four steps for the forward motion and four for the reverse. 
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The series contactors are designated by A, B and C, and the 
sections of resistance by R, S and T. 
is moved to its first forward running position, the current passes 
from the main P through the blow-out coil D of the main con- 
troller to the fixed contact E through the moving contacts F 
and G of the master controller and conductor I to the operating 
winding of the series contactor A, through this winding and 
all the sections of resistance R, S and T in series to the fixed 
contact H, then through the moving contacts J and K of the 
master controller through the armature L of the motor through 
contacts M and N of the master controller through the field O 
of the motor to the line Q. If the operator now holds the control 
lever in the first position until the motor has attained a steady 
condition corresponding to the amount of resistance in series 
with the armature and the load on the motor, an additional 
circuit will be made when moving to the second position from 
the terminal S through moving contacts T and U of the master 
controller and through the operating winding of series contactor 
B and resistances S and T. If, however, the controller has been 
moved to the second step too quickly, and before the motor has 
had time to accelerate and the armature current to decrease 
to a safe value, the current through the operating winding of 
the contactor A would have locked the contact open so that there 
would be no current through the contacts, and the circuit of the 
operating coil of contactor B would not have been completed. 
August 31st, 1917. 


SHIPS AND BOATS. 


109,089 (12,236 of 1916). August 29th, 1916.— THE PropuLsIoN 
or Surps, Henry de, Morgan Snell, 32, Devonshire-street, 
Portland-place, London, W. 

This invention relates to the propulsion of ships and boats, 
and has for its object to provide improved means whereby the pro- 
pelling motive mechanism of the vessel can be readily removed as 

a single unit when the vessel has reached its destination and can 

be then applied to another vessel waiting to commence its 

journey, so that the propelling mechanism is not allowed 
to remain dormant while the vessel to which it was previously 
fitted is lying idle. The apparatus comprises « detachable 
platform A carrying one or more prime movers B, and one or 
more dynamos C, and on the vessel, preferably in the stern 
thereof, is provided an electric motor D which is connected 
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by electric cables to the dynamo on the platform and actuates 
one or more propellers. The propulsion of the vessel may be 
effected sclely by this eiectsic motor, or it may be assisted by 
additional electric motors disposed in caissons depending 
from the platform and situated one at each side of the vessel, 
these additional motors actuating screw or other propellers 
earried by the caissons and being also supplied with electric 
eurrent from the dynamo on the platform. The lower ends of 
these caissons may be situated some distance above the level 
of the keel of the vessel. In use the platform is attached to the 
vessel in any suitable way, operated by hydraulic or electric 
power, after which the electrical connection between the dynamo 
and the motor on the vessel is established. After the vessel 
has reached its destination, the dynamo is electrically discon- 
nected from the motor on the vessel, the platform detached from 
the vessel and then attached to another vesse!_— dugust 22th, 
1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


109,185 (18,254 of 1916). December 20th, 1916.—-ApPraRaTus 
FOR DryInc SHELLS, Edward Williams, 17 Sandon-road, 
Edgbaston, Birmingham, and another. 

This invention comprises the combination of a hot plate 














N°109,135 
J 2 
K. : 
D et i ' 
hem 
hE 






































he 























——__—_—_f 
ne | ue cant 
a : s q 

LJ Z, 





777777 7 


Fig. 2. 


which supports the shells end a removable hood. Figs. 1 and 2 


Assuming the controller 


\A calculation. 


which is independent of the interior of the hood, and is open 
around its lower edges. The hot plate A is provided with supports 
for the projectiles, and may be heated by gas flames B or in other 
manner. Over the plate is arranged a vertically movable 
hood which can be suspended by chains or ropes C and counter- 
balanced and raised and lowered by convenient tackle. The 
hood consists of a hollow external part D which is packed with 
slag wool or other non-conducting material, and an internal 
part E which is attached by stays to the outer part. Between 
these two parts there is provided a jacket space F which is open 
around its lower edges. The outer part fits freely over the edges 
of the hot plate, leaving space for free access of hot air or burnt 
gases to the jacket, whilst the inner part rests on the hot plate. 
A rough seal is provided to prevent unimpeded flow of air 
from the exterior to the interior of thé hood, this being formed 
by grooved bars G on the plate into which enter the lower edges 
of the inner part F of the hood. The interior of the hood can be 
ventilated by an outlet or outlets H in its upper end, each fitted 
with a valve or damper T. The jacket is also provided with 
outlets J having dampers K.—-Sepiember 6th, 1917. 


MISCELLANEOUS. 


109,138 (14,843 of 1916). October 19th, 1916.--RancE FInvER, 
Metropolitan Carriage, Wagon and Finance Company, 
Limited, Saltley, Birmingham, and others. 

This is an electrically operated range finder comprising the 
combination with a fixed straight scale bar of a pair of levers, 
one of which is pivoted on the scale bar and the other on the 
first lever, and an electric motor for each lever, the motors being 
arranged to rotate synchronously with the movements of con- 
trollers and to impart angular movements to the levers. The 
apparatus is shown diagrammatically in elevation and plan 
in Figs. land 2. A straight graduated bar A has arranged with 
it a pair of levers B and C, the system forming a variable triangle 
which can be made to correspond with an imaginary triangle 
having a pair of observation stations and the target at the junc- 
tions of its sides. The lever B which corresponds to the base 
joining the observation stations is pivoted coincidently with one 
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end of the scale bar and has pivoted on its other end the lever C, 
The lever B is slotted and carried by a pair of pivotally connected 
levers D and E, so that the distance between the pivots of the 
levers can be adjusted to correspond with different lengths of the 
base. The lever B and the levers D and E are locked after 
adjustment. The system B, D and E is connected to a worm 
wheel F driven by a worm G from a motor H, which is actuated 
synchronously with the movements of a controller at one of the 
observation stations. Coaxially with the worm wheel F is 
another worm wheel I driven by a worm J from another motor K. 
This worm wheel drives a train of wheels L carried on the levers 
D and E adapted to actuate the lever C. The motor K is actuated 
from the controller of the second station. Both levers move 
independently relatively to the seale bar, and the latter is so 
graduated that the intersection of the lever C with the bar gives 
the required range. To compensate the action of the wheel 
train L on the lever C when only one of the motors is actuated 
the motors are connected by differential gear contained in the 
wheel M through which the worm J is driven.—-September 6th, 
1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of eight of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 3107/12.—Electric resistances. In order to render the 
strength of the current in a resistance independent of temperature, 
although this resistance changes with temperature and is heated 
by the passage of current, the resistance is shunted by a resis- 
tance having a positive temperature-resistance coefficient, ard 
both are connected in series with arother resistance, the resis- 
tances and temperature-coefficients being suitably chosen by 
Krupp Akt.-Ges., F., Germany. Dated March 4th, 
1911. 


No. 3314/12.—Internal combustion engines; starting. In 


an engine started by compressed air in which compression is 


reduced in proportion to the volume of air supplied, the regulation 
of the compressed air and relief valves is effected by the adjust- 
ment of mevable members between the cams and valve-levers. 
Sulzer, Geb., Germuny. Dated April 15th, 1911. 

No. 3350/12.—Pyrophorie alloys. Py1ophoric alloys contain 
one or more of the metals tin, zinc, lead, or cadmium, and one 
or more rare-earth metals. Other metals, such as aluminium, 





show cross part and longitudinal sections of the apparatus, 
and it will be noted that the hood is formed with a jacket space 


of the alloys, or to control the emission of sparks, for example, 
for use in lighting miners’ lamps. Elektrochemische Werk. 
Ges., Berlin. Dated March 28th, 1911. 


No. 3738/12.—Breathing apparatus, &c. In regeneratiy: 
breathing apparatus the grains of potash in the chemical casy 
are arranged between permeable webs so that no grain touches 
another. Christiansen, C., Germany. Dated February 18th, 
1911. , 


No. 3840/12.—Electrie incandescent lamps : filaments, 
supports for. A zig-zag metal filament is mounted ‘on a set 
of resilient supports near the tip of the bulb, and is wound or 
plaited on a set of rigid supports near the lamp cap, the rigic 
supports terminating in helical loops, hooks, or 8, M or W 
bends, to prevent detachment by shock. The filament retain- 
ing portions may lie in planes passing through the stem, or 
perpendicular to the stem, or tangential to the  surfac 
bounding the filament. Deutsche Gasgluhlicht Akt.-Ges, 
(Auerges), Berlin. Dated November 4th, 1911. 

No. 3917/12.—Coating carbon, &e., with copper. A copper 
coating is produced upon: carbon articles, such as dynam. 
brushes, by embedding and heating the article in an oxygen 
compound of copper, such as copper scale. Siemens Geb. 
Berlin. Dated April 6th, 1911. 

No. 3931/12.—Turbines: regulating. The admission ot 
steam to a turbine is controlled by the pressure of steam in 
front of the nozzles of a stage, in addition to the governor 
controlled steam inlet valve. Vereinigte Dampfturbinen-Ges., 
Berlin. Dated February 16th, 1911. 

No. 3961/12.—Brakes; fluid pressure. In a triple valve 
having a main slide valve and a graduating valve, and provided 
with a throttled port for supplying air to the brake cylinder 
from the auxiliary reservoir and an auxiliary valve for controlling 
the supply when a predetermined biake cylinder pressure is 
obtained, the paits are arranged so that the throttled port is con- 
trolled only by the graduating valve and so that the auxiliary 
valve is controlled only by the main slide valve.  Knorr-Bremse 
Akt.-Ges., Berlin. Dated November 20th, 1911. 

No. 4927/12.—Ordnance ; field carriages ; limbers. Relates 
to barrel-carriages for dismounted field guns, and consists in 
providing the barrel-carriage with a limber hook whereby, when 
on even ground, the barrel-carriage may be used as a limber to 
the gun-carriage. Krupp Akt.-Ges., F., Germany. Dated 
March 28th, 1911. 

No. 4076/12.—Centrifugal pumps; turbines. Balancing 
moving parts. In plant in which a steam turbine drives a 
centrifugal pump on the same shafi, the turbine is arranged so 
that its end thrust tends to enlarge the narrow leakage space 
of the common-end thrust balancing device. In this way wear 
is avoided when the pump is running under no load. Vereinigte 
Dampfturbinen-Ges., Berlin. Dated February 18th, 1911. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 


Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS 
For the week, by Lieut. -( ‘ol. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Second-Lieut. E. A. Ullmann. 

Next for Duty.—Second-Lieut. C. E. Campbell. 

Promotions, Reversions, d&c.—187 Corporal Ismay, W. E., to 
be Sergeant. 291 Acting Corporal Brooks, J. W., reverts to 
1anks. 130 Sapper Robinson, T. W., to be Corporal. All in 
No. 3 Company, dated September 29th, 1917. 10 Bugler and 
Acting Corporal Niepold, A. G. (Band), to be Corporal. 118 
Acting Corporal Gerry, 8S. H., to be Corporal, and 432 Sapper 
Jackson, A. E., to be Corporal, both in No. 2 Company, dated 
October 6th, 1917. 

Monday, October 15th.—Drill and Elementary Bridge Con 
struction for No. 3 Company, Left Half Company, 6.30. Signalling 
Section, 6.30. Recruits’ Drill, 6.30. 

Tuesday, October 16th.—Physical Drill and Bayonet Fighting, 
7.30. 


Wednesday, October l7th.—Drill and Elementary Bridge 
Construction for No. 1 Company, 6.30. 
Thursday, October 1sth.—Drill and Elementary Bridge 


Construction for No. 2 Company, 6. Signalling Seetion, 6.30. 
Ambulance Section, 6.30. 
Friday, October 19th.—Drill and Elementary Bridge Construe- 
tion for No. 3 Company, Right Half Company, 6.30. 
Saturday, October 20th.—Commandant’s Parade for Route 
March and Drill. Parade at headquarters 2.45 p.m., Uniform. 
A and B N.C.Os. and men are reminded that one Route Maich 
per month is compulsory. 
Musketry.—The Range at Belvedere-road will be open every 
Tuesday, Wednesday, and Thursday evening from 5.30 to 7. 
All N.C.Os. and men who have signed the “A* and “B” 
agreements are required to attend during this month to re- 
classify in order to enable the Corps to obtain the Capitation 
Grant. Preference wili be given to these men in firing. This 
does not apply to those who hold the proficiency badge. 
Armlcts.—The new issue armlets can now be obtained at 
headquarters and every enrolled volunteer must obtain one 
without delay. At the same time all old red armlets must be 
returned. Armlets must be worn when attending drills in 
plain clothes. , 
Medical Examination.—The Medical Officer will attend at 
headquarters for this purpose every Thursday at 6. 
By order. 
Macteop YEARSLEY, 
Captoin and Adjutant. 

October 13th, 1917. 








EDUCATIONAL INTELLIGENCE. 


THREE public lectures, arranged in connection with the 
Chadwick Departments of Municipal Enginnering and Hygiene, 
and the Department of Town Planning, will be delivered at 
University College, London, on the following dates :—Thursday, 
October 18th, at 5.30 p.m. : ‘‘ The Effect of the War on Muni- 
cipal Engineering and Public Health,” by Mr. H. Perey Boulnois, 
M. Inst. C.E. Chairman, Sir Maurice Fitzmaurice, C.M.G. 
Thursday, November Ist, at 5.30 p.m. : ‘* Sanitary Work in the 
Army,” by Major Arthur J. Martin. Chairman, The Hon. Sir 
John McCall, M.D., LL.D., Agent-General for Tasmania. 
Thursday, November 15th, at 5.30 p.m. : ‘‘ Some General Aspects 
of Town Planning after the War,” by Professor S. D. Adshead, 
F.R.1.B.A. Applications for tickets, accompanied by a stainped 
addressed envelope, shoyld be addressed to the Secretary, 
University College, London (Gower-street, W.C. 1). 





Proressor J. A. Fitemrna, M.A., D.Se., F.R.S., will deliver a 
public lecture on ‘‘ The Work of a Telephone Exchange,” on 
Wednesday, October 17th, at 5.30 p.m., and a course of six 
lectures on ‘‘ The Principles of Modern Telegraphy,”’ on Fridays, 
at 5 p.m., beginning October 26th, 1917, at University College, 
Gower-street. The public lecture is open without fee or ticket. 
The course is open both to members and non-members of the 
University ; fee, £1 11s. 6d. Application for tickets of admission 
toit should be made tothe undersigned, Walter W. Seton, M.A., 





calcium, and magnesium, may be added to vary the hardness 


D.Lit., Secretary, University College, Gower-street, W.C. 1. 





- —/ 


gtlanx nw ~ ——. - sl 


om 


_. « 


Tae, 


a 


( 
$ 
I 





at mm enm 4 


ae 








ee “( 


Established 1856. 


be Cn 





Neer. 


Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2 








Vout. CXXIV.—No. 3225] 


LONDON: FRIDAY EVENING, OCTOBER 19, 1917. 
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TENDERS. 


he Minister of Munitions 

is prepared to receive TENDERS for the 
PURCHASE of the following MACHINERY :— 

(a) Nine ROTARY INCORPORATING MILLS, with 
Stationary Pans and Sivacee Rollers, f.o.r, 


Preston. 
b) Three MILLS, partly finished. 

Full information can be obtained and the mills and parts 
can be seen by appointment at the works of Messrs. Hind and 
Lund, Ltd., Atlas Works, Preston. 

Tenders must be delivered before 11 a.m. on Monday, 29th 
October, 1917, addressed to The DEPUTY CHIEF ENGI- 
NEER, H.M. Office of Works, Storey’s-gate, Westminster, 
s.W. 1, and endorsed ‘‘ Tender for Incorporating Mills.” 

H.M. Office of Works, &c., 

=a October, 1917 


Ht Workers for the Church 


RMY.—CLERGYMEN LAYMEN, and LADIES 
urgently NEEDED (minimum four months) for bases and 
frent in France. Fascinating sphere to cheer our brave men 
in body and spirit. Small aloesnee made in a cases. 

Pray consult Prebendary CA LE, D.D., Church Army 
He adquarters, Bryanston-street, Marble Arch, *London, FA 1. 
ui 
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| ae Proprietor of Letters Patent 


. No. 29,725/10, relatin, 

« AUTOMATIC REC ORDING APPA ‘ATUS FOR SAWING 
ye SIMILAR MACHINES.” DESIRES to DISPOSE of the 

TENT or to GRANT LICENCES to interested parties 

on ye BF terms with a view to the adequate working 
of the Patent in this country. 

Inquiries to be made to 
CRUIKSHANK and FAIRWEATHER, L imited, 

65-66, Chancery-lane, London, W.C. 2. 


County Borough of Halifax. 


The Tramways and rer megA Committee of the 

Corporation are PREPARED to — OFFERS for 
a PURCHASE of a 750 K. w Direct Coupled = 
ENGINE and E.C.C. Direct Current DYNAMO, 450 t 

volts. 

The above plant can be seen working at any time. 

Fall particulars can be obtained . application being made 
to Mr. W. Rogerson, M. Inst. Borough Electrical 
Engineer, Electricity Department, coaiy -street, Halifax 

Tenders, endorsed “ Electricity P lant,” must be sent to the 
undersigned not later than 12 noon on Wednesday, the 24th 
October, 4 

The Committee do not bind themselves to accept the highest 
or any Tender, 





PERC Y° SAU NDERS, 
Town Clerk. 
Town Hall, Halifax, 
170 
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Bracebridge District Asylum, |* 
NEAR LINCOLN. 

WANTED, MECHANICAL and ELECTRICAL ENGI- 
NEER, to take charge of Electrical Lighting Plant, Boilers, 
Engines, Dynamos and Storage Batteries, Te phone System, 
Steam Heating Plant. &., with knowledge of general and 
running repairs to machinery and wiring system, and general 
supervision of same. Details of duties may be obtained on 
application, to Mr. E. B. George, Clerk at the Asylum. 
Commencing salary £150 per annum, with house, coal, light 
and vegetables. 

Applications, stating age, qualifications, &c., with copies 
of three recent a ve should be addressed to the Clerk 
to the Visitors, H. E. PAGE, Esq., Solicitor. 5 and 6, Bank- 
street, Lincoln, not A. than the 25th of October, 1917. 

ceisnatg’ Heath, 
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Wanted, a Working Mechanical 


ENG!NEER to Take Charge of a Steam Power Plant 
State age, experience, = 
247 a 





at Traction Genorating Station. ; 
wages required.— Address, 247, * The Engineer ” Office. 


Wanted at Once, Good All- 


ROUND ELECTRICAL ENGINEER for small Power 
Station in the country. Must understand Westinghouse, 
Hindley, and Crossley Engines and Gas Plant and do all own 
ranpiog repairs. rmanent ORES for good man.— 
Address, 228, “The Engineer” Office 228 « 


Wanted, in Engineer's London 


Offices, a MALE ASSISTANT with previous experi- 
ence in similar office. Knowledge «f Shorthand and 
wees ep Applicant must be ineligible for the Army. 

Write, stating age, experience and salary required, to 
ENGINEERING, & 54. New Oxford-street, W.C. 1. P1587 a 


Wanted, Technical Design Assis- 


TANTS for Electrical Firm in the Midlands; experi- 
ence of Transformer and Alternating-current van- 
tageous. Nobody engaged on Government work need vg Ma 
Apply, stating age and salary required, to your nearest _Em- 
ployment Exchange, quoting“ The Engineer” and No. ‘i 


Assistant Designers Required 


Ln sagem Caged rte | Admiralty Establishment. 
Applicants must neat and quick, also well up in small 
details. Give full particulars of experience, copies of recent 
testimonials,—State salary bg Set age and present salary to 
Box No. 1245, c.o. Messrs. R. te and Son, Genl. Advng. 
Agents. 33, Floet-stre et. LP Dy A rie 4. 199 a 


Fieetrical and Mechanical Engi- 


NEER ung pepe WANTED by well-established = in 
Glasgow. Must be a technical and practical man and capable 
tiger State Sees and salary required.—Ad ress 

P146, * The Engineer” Office. P146 


Mechanical Engineering Assis- 
TANT, with Scientific Training, EQUIRED for 
Consulting Engineers’ Office ; must be ineligible. Salary, four 
guineas org ig age, “experience to P153, “The Engi- 
neer ” Office. P153 a 


Metallurg gist. — An Important 


Engineering firm, about Soequipamae rm Metallurgical 
and a ad Department, wilk KEQUIRE the SERVICES 
of a CHIEF, who has had sentient’ experience with steel 
ae steels, cast iron bronzes, &. App eo should give 
full particulars of their training and works experience, also 
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pel age and salary required.— Address, 202, “ ee «il 
Patent. Agents’ , Engineering 
ANT, having ions 





QUIRED: Key. be’ ineligible. ber oe age, salary gs ri- 


ence to “The Engineer” Office. 


uantity Surveyor Required by 
Firm of Engineers engaged on munition work to check 
contracto! and check 
materials daliversd. Must be prepared to hei anywhere 
required. No one on Government. work will be eng: aged. 
Preference FS to discharged soldier. yaa F1 ~ A 214, * en 
Engineer” ig 











equired in London ' Drawing- 

OFFICE ofa pele ae Department, CIVIL EN 
NEERING ASSISTANTS. Must be ineligible , pen 
inilitary service; good Draughtsmen; well ve Engi: 





"the Engineering Employers’ 
FEDERATION REQUIRES, as Raines Assistants, 
TWO £NGINEERS with Workshop and Management experi- 
ence.—Applications, stating "  segpecrenge experience, 
and salary required, snonres nied by copies of testimenials, 
should be addr arked “ Engineers,” to The EN GI: 
TEERIRG EMPLOYERS’ FEDERATION, 24, Abingdon- 
street, Westminster, ee 8:W.. 1. moseaning by_or on 
behalf of any app willd lify his P49 a 


anted, Confidential Clerk for 


Manager's Office, large ing f firm i 














district. to oe 
terms. Up-to-date office arrangements, &c. No one already 
on Government work will be engaged. State age, full details 


of experience, and salary required.—Apply your nearest Em- 
pl rege, Exchange, quoting “The eer —, 


A 


Wanted in Machine Tool Works 


in the Midlands, a CLERK, fully conversant with the 
Preparation of Machinery and Small Too! Catalogues and 
similar advertising matter. State fullest particulars, past 





raugh tsmen Required for 
Work under the Admiralty 

(a) Four PMECHA NICAL DRAUGHTSMEN ; ; must be first- 

lass neral engineering experience and 

technical training. Those to light interchangeable 

wor Pe eferred, but not essential. 

(b) on , me ee AUGHTS Admiralty practice 

fe ee in Ship "8 Deck Fittings preferred. 

he Engineer” Office. 233 a 





ns cata Required for 
Aeronautical work, preferably with experience of 
Aeroplane Construction. No one on Government work need 
apply.—Apply your nearest Employment Exchange, stating 
age, experience, and salary required, and mentioning “The 
Engineer” and No. A3867. 215 a 





‘irst- -class Mechanical Draughts- 
MAN REQUIRED for Controlled Works in South 
Wales. Must be capable of designing machinery, &.. and 
have had good general experience, peer lay-out of new 
plant.—Apply, stating qualifications and salary required, to 
your nearest Employment Exchange, quoting “The Engi- 
heer” and nuinber 217. No one at present on Government 
work will be engaged. 217 a 





experience, and salary required, &c. No person already emp 
upon Government work will be engaged.—Applicants must 
apply to their nearest Employment change, mentioning 
“The Engineer ” and number 229. 229 a 


Wounded Officer Wanted for 


Secretarial Work with firm of Censulting Engineers 
engaged entirely on urgent War work. Some knowledge of 
engineering and French advantageous. —Reply, stating experi- 
ence and salary required, to 196, ** The Engineer ” Office. 196 a 


Engineers, with Mechanical and 

Electrical Training, are REQUIRED as CLERKS of 
WORKS and ELECTRICAL ASSISTANTS in H.M. Office of 
Works.—Applications should be made by letter only, stating 
age, salary expected and enclosing c pies of recent testi- 
monials, to the DEPUTY CHIEF ENGINEER, H.M, Office 
of Works, Storey’s Gate, Westminster, S.W. 1. Personal al 
catbons cs cannot be considered. 249 a 


arge Machine and Small Tool 
Business REQUIRES the SERVICES of an ESTI- 
MATING CLERK. Replies will be treated in strictest con- 
fidence, and should contain fullest particulars as to appli- 
cant’s experience and salary required, &c. No person already 
employed upon Government work will be engaged.—Appli- 
cants must apply to their nearest Employment Exchange, 
mentioning ‘ Engineer ” and number 216. 216 a 














Wanted, an Experienced 
apg es cat used to smull internal combus- 
tion engines. No person already on Government work will be 
—Apply nearest Employ ment Exchange, mentioning 

Phe I Engineer” and No. A3780. 203 a 


Wanted, for Controlled Estab- 
ENT, North-West London east Two JIG 
GHTSMEN ; also Two NIORS for 
rsons more FAs ten miles 





and Toon DRAU 
Jigfand Tool Draughting. No 
away, or employed on Government work will be engaged.— 
Address, stating qualifications and salary required, to 113, 
“The Engineer ” Office. ll3 a 


\ anted for the Electrical Engi- 


NEER'S Department of a large Steel and Iron Co. in 
the North Midlands, SEVERAL good DRAUGHTSMEN 
who have had experience in the Design of E.H.T. and H.T. 
Sub-stations, and the Lay-out and Installation of Motors, 
Cables, Switchgear, and ‘special appliances, in connection 
with the driving of heavy steel works or age similar plant 
engaged on varied classes of war work. licants are 
requested to give their age and submit on and details 
of their training and experience, also to state the wages 
required and the earliest date eg which they could take up 
their duties if selected for the 

No person already engaged on revenieah work will be 
employed. 

Apply nearest ; eemapmeeen Exchange, quoting *‘ The Engi- 
neer ” and number 205. 205 a 


Wanted Immediately, Draughts- 


MEN capable of designing Jigs and Tools for high-class 
Engineering.—Apply, stating experience, to your nearest 
Em a7 ment Exchange, quoting ‘The gineer” and No. 

No persons already on Government work need apply. 











Wanted, Junior Engineering 
DRAUGHTSMAN for Temporary Work ina Government 
Department. Under military age or ineligible. Neat tracer. 
—State particulars - training, salary required, references, 
&c., to Box , c.o. J. G. King and Son, 10, a Fleet- 
street, E.C. 4. 183 a 


(chief Draughtsman Wanted for | * 


Jig and Tool Office. Applicants must have a sound 
knowledge of up-to-date workshop practice, and be capable of 





(Fovd Draughtsmen Wanted, 


experienced in 
(a) Steel Building Construction. 
(b) Reinforced Concrete Work. 
(c) Power Station Details. 
Apply, eee Bry salary required, and when 
available, to E, CARDEW, SNELL and og Fs 
8, Queen Anne’s-gate, Maskedashen, 8. 3 


Jig and Tool Draughtsmen.— 
e First-class MEN REQUIRED by large a 
Factory in Midlands. Must be conversant with up- 
sractice in Motor Car, Aeroplane, and Engine ween Ha eg 
eally good men only need apply. No person already on 
Government work will be engaged.—A pply your nearest, 
Employment Exchange, stating age, experience, and salary 
required, and when able to commence, mentioning “The 
Engineer” and No. A3846. 223 a 


(ne or Two Competent 
DRAUGHTSMEN REQUiRED with experience in 
Design and ere & of Rolling and Drawing Machinery, 
Structural Steel Work and Works Plant generally, for im- 
| Government war work. Applications are invited only 
rom accurate and reliable men. Salary according to experi- 
ence.—Apply, stating age and fullest detailed particulars of 
experience, to your nearest weap Exchange, mention- 
ing “The Engineer” and No. * o one at present 
employed on Government work will be engaged. 80 a 


London Engineering Firm Re- 
QUIRES DRAUGHTSMAN, with good General Engi- 
neering experience. «Preference given to those having work 
shop experience. State age. experience, and salary required. 
No person already employed upon Government work will 
engaged.—Applicants must apply to their nearst Employment 
Excuange. mentioning ** The mngineer” and number 237. 237 a 


Required by Large Firm in 
Midlands, fully competent DRAUGHTSMAN, with 
practical knowledge of Light Railway Rolling Stock and 
Plant. Give full particulars of experience, age, salary required, 
and when free. No person already employed upon Govern- 
ment work will be engaged. —Applicants must apply to their 
nearest Employment Exchange, mentioning “‘ The Engineer” 
and number 221. 221 a 
a 


, . 
anted, Assistant Foreman for 

M rn Tool Room in the Yorkshire district. Musi 

be thoroughly conversant with the manufacture of modern 
small tools. State full particulars as to experience, age, 
wages, and when at liberty. No person already on Govern- 
ment work will be engaged.—Apply your nearest Employment 
Exchange, mentioning ** The Engineer” and No. A38/2. 242 a 


\ anted, Tool Room Foreman 
tara Government controlled establishment in 
the North of England engaged exclusively on Government 
con 
——— should have held a nine Enaaes in the Tool 
Room of a_la works en, he manufacture of 
Repetition Work, and should have had wide experience in the 
mauufacture of smail Tools, Jigs and Fixtures, and the 
upkeep of Machine Tools. 
The position will be a 
No person already on Government work n 
Apply in the first instance to the nearest. , ~ aeEE 
Exchange, quoting No. A380, and giving fuli particulars of 
experience, age, and wages requir: 204 a 
Night 


‘oreman Turner for 
Shift of Gun Section of Controlled Factory in the Mid- 
lands. Good wages to first-class man. No one already on 
Government work will be engaged. a at your nearest 
nour htae Exchange, quoting **The Engineer” spe 


F Pedieeees a for Hand Screw Machine and Auto- 




















rmanent one toa a ——— 








oreman Wanted in London 





supervising the design of jigs and fixtures for. the 
and efficient production of munition and other work of a large 
engineering works. Nobody engaged on Government work 
need apply.—Apply to your nearest Employment Exchan e, 
stating age, experience, and salary req id, es Bat 
Engineer” and No. A3845. 


[)raughtsman Required at Cees 


(London district), non-eligib®& fur military service, with 
thorough practical Engimeering experience, capable of super- 
vising fitting, cycle, and erection shops. No one living more 
than 10 miles away or already employed on Governmeut work 
will be engaged.—Write, stating age, references, experience, 
and salary required, to 256, ‘‘ The Engineer” Uffice. 2364 


[)raughtsman | Required with 
general Mechanical Engineering Experience. Applicants 
to tats qualifications, with two copies of recent testimonials, 

e, Salary ‘— married or single —Apply to the nearest 
Employ ment nge, mentioning “The Kngineer” and 
number 246. No one at present employed on Government work 
will be engaged. 2464 


[raughtsman Wanted, Accus- 


TOMED to Steam Plants. Able to take out quantities 
and estimates. No one on Government work need apply.— 
a with full particulars as to experience, salary, &c. “a to 

, Lee and Nightingale, Liverpool. 


[)raughtsman Wanted, Capable 


and up to date, in General Machine Tool Works, West 
Riding. Quickness and accuracy essential ; part shop trained. 
State age, experience, salary required, when at liverty. No 
person already employed upon Rag oe ge work will be 
engaged, Applicants must ap) pply y_to their nearest noe ek 
ment Exchange, mentioning “ ‘the Engineer” and TT 


Draug ghtsman Wanted, Experi- 


ENCEDfin Cold Storage, Refrigeration and re tl 
Land and Marine Work. Must be capable of taking off own 
commie and estimating. State age, experience, and sala) 
required. No one already engaged on Government work nee: 
apply.—Write, Box N506, Lee and Nightingale, reps 

















A 





[ees ate ataners Wanted for Heat- 


ING a, Porgy ion Able to ake out kis and 
on Government work need apply.—Write, 





Torwa: ies of references, to Box No. 866, ¢ 


g 
neerin: ~ he Calculations.—State experience, salary q 
c.0, street? ny ™ 
Serle-street, wc, 230 a 


with full a. F. as to salary, experience, &c., to Box x T534, 
| Lee and Nightingale, Liverpool, 239 2 





matic ¥ t. Permanent positicn for suitable man.— 
Applicants. one B first-class Fie | oa on Warner and Swasey, 
Pratt and Witney ee Brown and Sharpe automatic 
machines, should address, _giving Fr ah experience, and wages 
required, to 195, “‘ The Engineer No one on Govern- 
ment work or living more than 10 miles away need apply. 1954 


y Ns 

‘oreman (Working) for Small 

Engineering Works, Southall, Must be first-class 

mechanic, with all-round experience in turning, machining, 

fitting, and oe Send full particulars of experience, 
age, &e., and wages expec’ 

No one on Government work or more than 10 miles away 

will be engaged. 
‘Asidres, 2 £165, ** The Engineer " Office. P1654 


achine Shop Foreman. — 
VACANCY will ae occur in a large, up-to-date, 
coutrolled establishment in West Loadon district for energetic 
MAN, with good all-round experience on Capstans and Auto- 
matics. On ly those not already on Government work and 
residing within a 10-mile radius need apply, giving full parti- 
culars of past experience, positions held, age, and wages 
required.— Address, 197, “The Engineer” Office 197 a 











Required, for Controlled Estab- 


LISHMENT in the Midlands, the SERVICES of a first- 
class MACHINE SHOP FOREMAN, for small. and medium 
size repetition work, involving the use of Drilling, ee 
Gear-cutting, Turret, Chucking, and Auto-screw Machin 
Must be used to the control of both male and femsle labour. 
approximately 120 hands, and have a thorough knowledge of 

p-to-date machining methods. Only i 2. Ts asens 
men with a fair tecunical education need app! a 
aiready on Gevernment work will be engaged.—A ‘a 
must apply in the first instance to the nearest Ea anplo joyment 
Exchange, mentioning ** The Engineer” and No. A3 ae 

4 





epresentative Required for the 
North of England by large firm manufacturing world- 
famous speciality. Wide engineering experience, sound 
business ability, and great tact are absolutely essential. 
Applications should give the fullest possible particulare.— 
Address, 193. “* The Address, 195.—The Engineer Office. 


[ntelligent Youth Wanted, About 


17 or over, if ineligible; some knowledge ‘drawing and 
mechanics. xceptional opportunity. —Address, P149, ‘* The 


Engineer ” Office P149 a 
ee 


anted by Firm in London 
district. a es URNERS, GAUGE MAKERS, 
GRINDERS, REPAIR FITTERS, L FITTERS.—Men 
with first-class experience of the work should apply in first 
instance, giving particulars of age, ae employment, and 
ected, to 141, “the Engineer” Office. ose at 
on Government work o resident more than 
0 miles away ne eould not apply. 1414 


anted for a Melting Shop 


Energetic YOUNG MAN with some | Bee OP» 
ing, to generally assist the jag ea Foreman in the 
supervision of a Basic Open Hearth P| Practical furnace 
experience desirable, and one with seme knowledge of the 
Taitot process preferred.—State age, experience and salary 
req sed 3 to your Peay Employment Exchange, quoting 
wi he Engineer” and N: . No person already engaged 
in Government work will be employed. 191 a 


Wanted, for Benzine Fat Ex- 


TRACTION Plant, TWO MEN. Must have had 
previous experience, eight hours’ shift; excellent wages and 
psiatg ra position for right men. —Address, 159, * = - 
neer” O A 


Wanted, Two Good All-Round 


FITTERS for Glue, Fat Extraction Plant, and 
Chemical Works; union rates, eight hours’ day ; good perma- 
oe position for good men.—Address, 160, * The we 
Office. 


Automatic Setters (Brown and 
Sharpe), and CAPSTAN SETTERS WANTED by well- 
known firm in London district. Must be capable men and 
possess thorough knowledge of the work.—apply by letter, 
atating , experience, and wages required, to 142, “ The 
Engineer” Office. Persons at present engaged on Government 
work or resident more than 10 miles away should not apply. 

: 142 




















A 





ie Sinker. — First-class Die 


SINKER for Heavy Drop Stampings, including Motor 
Cranks and Aircraft work. Permanent situation. Give full 
iculars as to wages, &c. ‘ No person already employed upon 
overnment work will be engaged.—Applicants must apply to 
their hearest Employment Exchange, mentiouing “‘The Engi- 
neer” and number 670. 670 « 





I itter-Driver Wanted Imme- 
DIATELY for 250 H.P. Crossley Suction Gas Plant.— 
Apply, stating age, experience and salary required, to a 
Employment Exchange, quotiug ““The Engineer” and N 
34 No person already employed on Government work will 
be engaged. Preference given to discharged soldier. 190 a 


itters and Brass Finishers 
WANTED ; also IMPROVER TURNER for works in 
Surrey town, near London. No oue engaged on Government 
work or residing more than 10 miles away should apply. _ 
Address, 178, ** ‘the Engineer ” Uffice. 178 


Required by Important Com- 
PANY with large Works in tne East 

(a) POWER eee SHIFT. ENGINEERS. 

(b) PUMP STATION WATCH ENGINEERS. 

(c) nL MEERS. and/or MAINTENANCE ENGI- 
Three years’ engage 


Single men only Fetiould ror on Pfull particulars, age, 
qualifications, &., to Z. 44, c.o. Deacons, 7, Leadenhall- 
street, E.C. 3. 143 4 








paid out and home.— 





equired i in Large Engineering 
Works, London district, UNIVERSAL MILLERS, 

SCREW GAUGE TURNERS, PRESS TOOL MAKERS: 
Permanent employment with good rates of pay for highly 
experienced men. Write, stating age, experience, and wages 
required. Persons at present on Government work or resident 
more than 10 miles distant should not apply. ae as 

“The Engineer ” Office 





aching or Experienced Turner 
bp es to undertake the making of tools and jigs ; 
o ages paid, with excellent prospects to.a reliable man ; 
Forkshive West Riding.—Apply to your nearest Em gs 
Excuange, quoting “The Engineer” and No. 

person already on Government work will be engaged. 134 a 





T'wo Rate Fixers for Organising 


Department in Controlled Factory making Aeroplanes 
and Aeroplane Engines, Applicants must produce highest 
references and be capable of proving their ability to demon- 
strate the prices. No — already engaged on Government 
work need apply.—Apply your nearest Employment Exchange, 

quoting ** The Engineer Ss amd No. A3785. 88 a 





Ques, Engineer Wanted as 


FOREMAN insmal) — ee well u: 

Work; good wages to a suitable aear _ to 

= nearest Employ -vodly ieomen mentioning * ‘the 

gineer” and No. A3830. No person already on Government 
work will be engaged. 164.4 


Reauired for Controlled Estab- 


Li ne in the Midlands, the SERVICES of a first- 
class FOREM TOOLMA 





R, to take full charge of ‘tool 


room and siemens Tool Stores of a new Munition Factory. ‘ 


Only men a ange in the making and hardening of 
accurate jigs, gauges, gear cutters, taps, and hobs would suit. 
A thoru Ely ractical man, with good technical training, and 
capable of making the most of a thoroughly up-to-date tool- 
room plant, is required. No person already on Government 
work will be engaged.—Apply in the first instance to -the 
nearest Employment Exchange, mentioning ‘‘ The Engineer ” 
and No. A3862. 201 a 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND 0OO., 
6 Neen tone = LONDON, E.C. 


Manchester. 
26, 3, Collingwood-atrest, Newcaatle-on-Tyne. Sp 3008 





i pea room Foreman Wanted for 
cen Engine Work with Motor Firm in Midlands. Must 
experienced man, with tact and organising ability. Send 
all Particulare and wages required. No person already 
employea upon Government work will be engaged — Applicants 
must apply to their nearest a Exchange, mention- 
ing “ ngineer” and number 24 a 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paess Il, UL, LXXXVI. 
Numerical Index to Advertisements, 
Paes LXXXY. 
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ctive Engineer (43), with 

aes ed organising and management ine SEEK3 
POSITION as WORKS or GENEKAL MANAGER with pro- 
gressive firm. Twenty-five years’ experience my general cngi- 
amy ny tools and jigs, and shell manufacture. For 
many years held responsible positions with well-known North 
of England firms. Strict disciplinarian, energetic and methodi- 


cal. Accustomed to contro numbers of male and 
female labour. a credentials.—Address, P178, ** The 
Engineer ” Office F178 » 





Advertiser. Experienced in the 


1 and H.E. shells, also in 


ure of 





& aging. ins xe: ep — control of labour, SEEKS 

ESPONSIBLE AP: OLNTME Enterprising. ———. 

ineligible ; single; good a —Address, a ~ The 
f6B8 


Engineer” Office 


Advertiser (z7), 65 Years Shop 


and DO.; 2 years chief assistant to C.E., 23 years 
buyer and technical ‘assistant to general manager of aircraft 
works, DE RES RESPONSIBLE POST; estimating, quan- 
tities, sources of sup) pply s trained and capab tle.—Address. P167, 
“The Engineer” 0 P16? 5 


by sy: Aircraft Engineer De- 
SIRES ‘es South of England preferred ; 16 
years’ thoro works experience Used to organising ‘and 
controlling al aiasees of labour. Up-to-date method of pro- 
duction, piece-work, &c. First-class testimonials.—Address, 
Pvt, “ The Engineer ” Office. P170 8 


Desig ner, at Present Physical 
ane ility, Desires HOME WORK. Practical workshop 
aud theoretical’ knowl ledge. Forced lubrication and other 
types steam engines, air compressors, gas, oil, Diesel engines, 
&c  Desigos and calculations submitted on approbation.— 
Address, P1690. “The Engineer ” Office. P160 8 


Eg 
tenance 


TION as WORKS M 
Address. Pi71. * The “Engineer” 














ineer, at Present Charge of 
t, steam, gas, hydraulic, pneumatic, main- 
balidines. oy 18 years’ experience, DESIRES POSI- 
NAGER ee position of Pins 

€ 


ineer, Electrical, Mechanical, 


n 
E peaking B: trained, technical wad commercial experi- 
ences, 5) ussian, English, French, highest credentials, 
WANTS § SITUATION. sAddress, P133, “The —. 








Fogineer, with Many Years’ 
spore pene steam engines, a paces — s ucer 
plants, general machirery, electric w jons, removals, 
an i works experience, DESIRES RESPONSIBLE ee 


oras Representative.—T. W., 79, Ashgrove-road, Ifo: 
Ez! neer (z4) uires Position 
SST. er (24) on Rec ber or Coffee Plantation. 
Plantation. machinery experience; public school.—Address, 
-P16t, “The Engineer * Office. Pls Bb 


Engineer, 28 Years, Thorough 


neral engineering a a Cyene nae mse experi- 
ears as foreman and 


RK 








enee ; t aeerer Sy control of me 
SiMILA POSITION. 


works manager, SEEKS or as Engineer 
° — of Piant.—PEARCE, 47, Langley-drive, a 
B 





Engineer (32) Seeks Position as 
REMAN or : a. WORKS MANAGER, avcus- 
toned to very accurateGovernment work. Highest references. 
—A. B, Smith and Sen, Library. Slough. P155 3 


’ 
Estimator (32), 17 Years’ Ex- 
PERIENCE gas, structural, furnace, colliery work and 
D.V., DESIRES POST a. years chief. Aceustomed to 
responsibility. —Address, PI The Engineér” Offi. _ 
B 


Foundry Manager, w:th Good 


greeny and managing experience, SEEKS POSITION 
RE Soeeetenty apd scope.—Addiess, 137, Peg & 
B 








offering 
Engineer® Office 


(FJentlem an (41), | ine, 











a 2 ualified a. 
specialist mietailu and alloys, th 
Denes, SE Ks POST near egy 


Would accept post “of 
‘échnical Savin. —Wwrite ae ¢.0. Banca Commerciale 
Italiana. 12, Waterloo-place. S W P152 8 


Head or Assistant Engineer 


DESIRES ENGAGEMENT. At present i Li 





een C.E., Inst. Mech. E., B. Se., 


one - ENGINEERING EXAMINATIONS.—Mr. @. J 
BSc, Inst. C.K., &c., personally PREPARES 

GAN DIDAT ES either ¢ orally or by correspondence. 75 
successes during the past twelve years. Courses can be 
commenced at any time. , Victoria-street, Westminster, 8) SW. 





Pom eres Engineering Tutors 
Postal aa in Mechanical Ranating, also A.M.I. 

pe ig Course in Engineering 

Oxford- 3, "Mane aes. 








C. E, and Rms .M.E. 
Epgineerin Partnerships or 
RECTORSHIPS WANTED in Established Busi- 


hesSes, London and Provinces, for many investors waiting with 
capital avmilable of £2000 to wac Owners open to 
negotiate are invited to KORE BET confidentially with 
ARNOLD and CO. (London), Ltd.. 143, Cannon-street, E.C. 
Estab. 18s. No result no commission. 231 « 


Wanted, Concrete Fence Posts 


5000), in South. London. State -length, how 
A a ~, and conerete mixture.—Aadress, P1635. “ The 
Engineer ” Office. Pl63 F . 


\ anted, Crane Gantry, About 
long, complete with columns and girders, suitable 
for Ioton 0 On ni) Crane, about 70ft. span, height of columns 
about 20ft.—State full ae ce lowest price, and where can 
be inspected, to 829, “ The Engineer ” Office. 829 


\ anted, Good 30-Ton Truck 


WEIGHING MACHINE and 20-ton CART WEIGH- 
7 MACHINE.—Send' price and full ‘eee to THOS. 
WARD, Ltd., Albion 


orks, Sheftiel 127 
Wanted Immediately, Morgan s 
TILTING FURNACES for Brass, 
d.—Full ticulars and prices to CRIMTALL MAN: 
Pactt RING CO., Braintree. P174 ¥ 
EF. 


Wanted, One 5 One 


10 B.P., one 20 H.P., and one 30 H.P. MOTORS, shunt 

—_ 220 volt D.v., with Starting switches complete ; must 

well-known make.—State full particulars and rice to 
pie “ The Engineer ” Office. 144 ¥ 


Wanted, Second-hand Power 


small, slow speed, brass fitted, duty 160 
> sg hourly, head 100ft.—Address, 209, ** The Bagincee™ 
ce. 


Wanted, Time Register, Any 


ust be in good working order. State maxe 
and sore! 1 price. —Box T.R., Smith's Agency, Ltd., 100, — 


oe Two Motors of Vary- 


UNGs ds to the following particulars :—One 800 1000 
H.P., 500 volts £00550 r.p.m. One 400/500 H.P., 500 vo.ts 
D.C., 150 20 r.p. m. eanaiibn 89, “‘ The Engineer” Ontie. 


189 5 

\ anted, 2 to 3 Tons Steam 
Jacketed PAN, a pressure, with 
adaptable mixing apparatus.— t. B_ browne'’s Adver- 

ti8ing Offices, 163, Queen Victorie-strest, BC, 4, 233 
anted, 5-Cwt. Steam Hammer, 
Papae: ty condition.—Full portinniers and price to 

MOORE, 25, High-street, Poplar, E. 14. 226 


\anted, lu-Ton 8-Motor Elec- 


TRIC OVERHEAD TRAVELLING CRANE, 70ft 






































span, suitable for Sphase, 44) volts, 25 i — = 


| For Sale :— 


One Cochran VERTICAL TUBL LAR tpg 13ft. high 


Two Tender Loco- 


Fer, 8 Sale, 
standard gauge, six wheels io Gave coupled), 
cylinders Tn ye by &4in. stroke, 1501b.-1651b. working 





by 6ft. Gamates. paaeed for 100 lb. work DEP an 
ceuuplote with Hudson Economiser and Food ater Softening 


Nine Under-driven MORTAR MILLS, from 6ft, 6in. to 8ft. 
diameter pans, both portable and stationary. 
Three HYDRAULIC PRESSES, 6in., 9in., and 12in. rams 
resp2ctively, short stroke, complete with hand pumps. 
new HORIZONTAL ace AM ENGINE, 9}in. 
stroke, driving a 9 K.W. Dsnamo, by 
amps., 700 revs.; or would sell 


Nearly 
cylinder by 18in. 
Crompton, 200 volts, 45 
separately. 

15 BOILER TANKS, from 1000 to 7000 gallons capacity. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 


London, E. 14. 2012 o 





or Sale :— 


One High-class S.H. LANCASHIRE BOILER, 30ft. by 8ft., 
with Attings, 160 Ib. steam pressiire 
ne ditto, 30ft. by » With fittings, 100 1b. steam pressure. 

One ditto, S0ft. by aft ” 80 Ib. 

One ditto, 28ft. by Tt. * 100 Ib. a 

One ditto, 27ft. by og 80 Ib. ” 

One ditto, 26ft. by 7 =A 80 o>. a 

One ditto, 24ft. b: 80 It - 

One ditto aLuowAy BOILER, 24ft. by "ért., with fittings, 
80 Ib. poem >Fess 

VERTIC. BOILERS, from 6ft. by 2ft. 6in. to 10ft. by 4ft., 
with attines from 60 lb. to 801b, steam pressure. 

STIRLING BOILER, chain grate stoker, superbeater, 
Hopkinson's best fittings, 200 Ib. s.p.; insurance certificates can 
be supplied to purchasers. 

One ia seeeaet. Soft. by 3ft.,and one 38ft. by 2ft. 

BOILER TANKS, all sizes 

nee ky delivery can be given for all the above. 

Apply, SCREEN BROS., Ltd., Dudley-road, Oldbury, 
Birmingham. 
Phone « 9 9 Oldbury. 245 ¢ 


for Hor Sale :— 


PAIR CROSS er, ENGINES, 600 
H.LP., 26in. b.p. ¢ in. Lp. cyl., 4ft. stroke, * Corliss 
valves Le h. ey. Miiae valve iste cyl, fly-wheel 20ft. 

y, Sons and Co., Ltd. 


CROSS’ COMPOUND HORIZONTAL ENGINE, 
iin. he ead in, l.p. pd 32in. stroke, 12ft. dia, fly- 
eel, by man and Co. 
350 K. w. ALTERNATOR, three- woe-shem, | 50 cy: cles, 
550 volts, by B.'f.H. Co., driven ¢ P. Cross-com 
und Engines by Barelay, 26in. H.P. cyl., 0in. L.P. aa 
re stroke, fly-wheel 20ft. diam., &c. &ec. Very, fine se’ 
220 ~K.W. ELECTRIC AL BET. por 
) lo ine, 
Fotis aod a arodin;alternator oy BT. Co, with 
Ejector Condense 


ONE. 125 KW. ALTERNATOR by Ferranti, 


[extical Cross Compound 

we 250 HP, SFr 
250 H.P. VERTICAL CROSS COMPOUND 
Pate y ert oe agg Hehe by J. and H. McLaren ; 


face Condense ps, &e. 
ONE. "COMPOUND GIRDER,  64ft. 


R. H. ‘LONGBOTHAM & CO., Ltd., 
WAKEFIELD, | 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Te’ezrams Traction, Oldbury. 





One 


long. 


pressu: 
* One Blake Waste Heat Boiler, 17ft. 6in x e ft. 6in., 


copper beng steel tubes. vaeuum, steam anid 

hand brakes; fitted with’ a ae for picking up water 
whilst running. Also six P. ER BOGIE CARRIAGEs. 
uge, two 51ft. long, ares 48ft. long, and one 48f; 
ft. ae. height to eentre 7ft., at eaves abour 
poh 6in. ; Rol rheetg accommodating 84, 52and 42 passenge: 
resi ively. Every facility afforded inspection by 

appaintment 
Box 21, Post Office, Docks, Cardiff. 


Fer Sale, 3-‘T'on 


CRANE, by Wilson, aeeety 
despatch.— Address, 241, ‘The Eng 


For Sale, 20-Ton Hand-Power 
OVERHEAD TRAVELLING CRANE, by Vaughan an: 

Sons, Manchester; 36ft. 4in. span. Modern’ and in splop aid 

condition ; suitable for conversion to power if required 

print on application.—JOSEPH PUGSLEY and SONS, Ltd 

Cattybrook Iron on oe Ironworks, Lawrence Hill. Bristol. 232 « 

“Type “V 


DAVIES wai -~ i 


147 « 


Loco. Steam 


new; ready ae 
neer ” Office. 241 « 








or lor Sale, 35 H.P. 


Crossley GAs ENGINE.—Apply, 
CALFE, Ltd., Romiley. 


For Sale, 150 H.P. Hor. io. 


POUND, Non-condensing Corliss ENGINE, llin. and 
18in. cylinders, 30in. stroke, 118 revs 
One New, No. 7, Duplex engine-driven ROOTS’ BLOWER 





on east iron’ base plate. ane l4in. x 14in. stroke. Blower, 
inlet top, 19in. outiet bottor 

JOHN HORNSBY and SONS, Ltd., G.N. Goods Depot 
Tel. 881, Bradford. P142 « 





Fer: Sale,600 H.P. Horz. Tandem 


le Expansion Condensing STEAM ENGINE 
Pollit an ey zell; cyls. 12sin., 22in, my Sin. dia. x by 
stroke ; pulley 18ft. ‘dis. fe 20 ee pe 150 lb. steam 
pressure. Now fixed.—WIT and NS, South Ber 
mondrey Station, London. 8. k 16. 125 « 


(Jas Engines.—We have a Few 


GAS rere practically ready for delivery in sizes 
from 24 B H.P. to 40 B.H.P —-Prices ard particulars from the 
makers, W J. BATES andCo.. Lta.. Denton. PRO us 


(Jenerating Sets, D.C. : 


One 225 K.W. Relliss-Crompton, 440 volts. 
Two 187 K.W. Belliss-Greenwood, 220 volts. 
Two 110 K.W. Belliss-Jackson, 220-250 volts. 
One 100 K.W. Belliss-Silvertown, 440-500 volts. 
One 100 K.W. Belliss-Crompton, 500 — 
One 80 K.W. Belliss-Dick Kerr. 500 volt 
One 300 K.W. Browett E.C.C., 500 volts, ‘braed new, 
GENERATING SETS, 

One 400 K.W., 350 volts, 50 period, three- ia. 
One 400 K.W.. 220 volts, 50 period, three- -phase 

TURBO GEN ERATORS. 
One 350 K.W., 449 volts, D.C., Brush-Parsons 
One 75 K.W., 110 volts, Parsons Turbo, with conde 

plant complete. 
MOTORS, D.C. 

One 40 H.P. Multi-polar shunt- wound Crompton, 110 volts 
One e ey Bi-polar open type, shunt-wound Crompton, 


One 10 hi P Parker Bi-polar, 440-500 volts. 
MOT 





psing 


RS, A.C. 
Three 80 and One 35 H.P. Slip-ring, 50 period, three-phase, 
440 volts. 
BOILERS. 


One Economic, 15ft. 6in. x Sft. 6in., 160 Ib. pressure. 
One Lanes., 20ft. x 8ft., 150 1b pressure. 
One Lanes. 20ft.  6ft. 6in., 90 ib 


insured 


24a 








particulars, lowest — and where can be i 
“The Engineer” Office. 





bs bey 350 Yards 

Ph ing RAIL, secondhand or new, about 601b, 
fuil particulars, ac., 

Hiphrosd’ Wer eil Works, Halifax. 








Tel. : 44 Wakefield ; 867 Newcas' castle. 
Tel. Add. : “ Engineer, Wakefield. 2017 @ Apply. GILMAN. Lightwoods, Birmingham. 
D ie or =m Blower, _din., with Feetbenes: Og seit (few Leah 
Cee | gate DikeOea. “EA KING wna CS Eager | TAM EO W CARR &(C 
LT | Sart fe | JAMES W.CARR& CO. 1p. 
or Sale, Electrical Plant. 35, QUEEN VICTORIA STREET, 


anted, 50uft. Steam Piping 
BUILER for warming a Camp Ciuema. — 


MANAGER, Cinema, Rollestone Camp, Salisbury weer 
¥ 


Rea quired, Second-hand Self- 


SUPPORTING STEEL or W.I. CHIMNEY, about 5ft. 
diameter, 80ft high. 
WRIGHT'S FOKGE 
Tipton, Staffs. 





State full paruculars acd price,— 
AND ENGiNEEKING C(O, Ltd, 
250 





plant. Toorough practical experience in steam, rolling mill, 


= colliery plants. Fair electricat knowledge; 10 U.S.A. 
Would consider suitable mai.tenance —— ny 
arranged at interview.—Address, 2162, “T 

Uffice. 162 





M anager of Important Engineer- 
ING Firm, shortly terminating engagement, DESIRES 
POSITION as GENERA 

post. Twenty-five —~d ee 


RAL MANAGER or other responsible 

perience, three of air- 

craf img targe contra: and 

handling big business. “splendid — for ont : sole 
mmercial experience; g ganiset 

handii oe numbers of hes ress, ito 1 » The Boge 

neer ” Office. 


[ech. Engineer, A.M.I. Mech. 


36). a Ronin DESIRES POST as ASSIS- 
f ENGINEER of Fartory. ee years works ; 
neral factory work, mfce., desi con- 
r plants, srectarst and electrical. xceltent 
The Engineer” Office. P14 6 





ying ; pow 
reberecoons = Address, Pi34, + 


OL and Produetion En- 
INEER is open to CONSIDER POSITION with pro- 
2s. Thorouga practical mah, with wide ex eon 





te dats manufactiiring methods, plannifig, jig and 
Paptodate Can successfuliy le ¢ and fennain 
labour. Present berth six years.—Address, 


175, “* The Engi- 
Pi75& 





Practical Engineer (43) (Marine 
and General) DESIRES CHANGE—tForeman Mill- 


wright or Works Engineer. Experienced in erection of works 


plant, power stations, and maimtenance of same. Used to 
control of mén. references.—Address, PI61, ** The 
Engineer ” Office. P161 & 





Young Man (24) Desires Situa- 


TION abroad, preferably East; work of national im- 
ears turner ; last 24 years in tool-room —Address, 
ngineer ” Office Pl76 & 


Pie “ mt yf 
Works Engineer, A. M.T. 
MECH. F., controlling large plant, shortly at Liberty 


to accept similar Appointment. Sound mechanical and elec. 

experience in the erection and maintenance of turbo eltctrical 

generating plant, steam raising and vacuum drying plants, 

hydraulic and pneumatic instaliations, rolling milland general 

machine shop th Jighting. heating, oe of ail jJabour 
=a 











ap pertainin sal. » £50 per 
aunum.—A Aone Pris, “The Hbgineer” Office. r145 6 
rin- 


Works 3 Manager and Supe 


. extensive manufacturing + incl 


leading firms, DESIRES simiiar or RESPONSIBLE 
POSITION in wcrass management.—Address, P143, “‘ The 
Engineer” Officc, — ae FF P143 » 





Metallurgical Chemist, Young, 


ineligible, enaged as chief. wide experience iron and 
steel manufacture, heat ee ae analysis, metallography, 
mechanical testing, DESIRES RESPONSIBLE CHARGE 
F ‘ree 1 month.—Address, P169, “ The Engineer” Office. P169 8 


Expert Lady Tracer Seeks 
really good POSITION in or near London. Very 
th Gaute deoupiiee worker. Six ye alt ge a. tmounitions, &c. 
sapervise dept. —Aduress, P1539, * nas Uitice. 
MAVE an OPENING for*a YOUTH of Good 
Education as PREMIUM POPIL. 


the cvurse to include bo h Works and Drawing- office. 


Address, 2002, “ The Engineer ” Office. 





F Lame Firm af Ragineers in 
the Midlands 





2002 








Tw o Air Compressors, by Inger- 
SOLL; he > steam cylinders, 10in. dia. ; Myr gr air 
as ldin. and 16m dia., intercooled. ‘Two COM- 
RESSORS, by Ingersoll ; straight line steam riven: i4in. 
— cylinder; 144m. air cylinder—_JAMES B. WATSON 
and SONS, Engineers, 33, Huusiet-road, Leeds. 820 ¥ 


Vertical Boiler Wanted, Prefer- 


ABLY cross tube; approximate sizes, ott 6in. to lift. 
pigh, aft. 61m. to Sft. 6in. ja. ; suitable for pressure up to 
3 ib.-50 1b. max.—State price, pttings, and where it can be 
seeb sor om under what couditions.—Address, 222, “The oan 
Utfice. 








Ai ir Compressor, Enclosed ‘ype, 
vertical two-stage, 600 cubic feet capacity to wb. 
ure, FUR SALE. Can be arranged for direct coupling or 

it driv-.—Aadress, 120, ** The Engineer” Office. lwe 


Barenberg High Vacuum Pump, 
which works in two suages, producing vacuum equal to 
about (01 mm., capacity about 100 litres, power required 
about 5 H.P. 

It i» oil driven and oil sealed throughout, 1 ly 
working parts are practically indestructibie. 

it originality cost £2500, and is without doubt the finest 
mechanical high vacuum Pump in existence. 

The Pump Is for a —. with oil jacke ted servi 
pipes, and caa be see the works of the *Z” ELEC’ RIC 
LAMP MANUFACTURING CO. Ltd., Standen-road, a8 
fields, S.W. 18. 248 











(Jameron Duplex Pump, Steam 
cylinders 16in,, water pluugers 15in. by i6in. stroke, Yin. 


suction aud delivery ; in stock. —HARRKY of. GAKDAM and 
135 


Ltd., Staines. 
Cy ylinders for Compressed Gas 

for DISPOSAL, 4ft. and 6ft. long, 8in. dia., with valves. 
Tested to 40 atinospheres. Some hundreus on stock.—Apply, 
Box 538,G.1’.0., Manchester. ila 


or Hire, Pumps and Well- 
BORING TOOLS for Contractor’s Deep Wells, &. 2in. 

to in. diam.—R. RIVHARDS and CU., Upper Ground 
street, London 8.E. ‘ Telephone No. 978 Hop. S226 


7 ° 
k or Immediate Disposal, Com- 
BINATION TURRET LATHE, oy well-known makers. 
Length of bed 10ft., height centres llin., bore spindle 34in. ; 
6-station turret; 4tool turret on saddle; all-geared head, 
with quick change for speeds and screw-cutting. First-class 
condition.—For further particulars «nd price apply to 
MARSHALL, SONS and ©v., Lté., Engineers, Cains” 
21 


FOR SALE, 
Large Quantity YORKSHIRE 
and other GAS COKE. 


THOS. DUXBURY and CO., 
Ni23 Grosvenor Chambers, Manehester. 


For Sale, Compound Marine 
COSDERSIEG ENGINE; cylinders 7in, and sia. s 
Sonaer, Git 3 Cal nn BUTLER, mate det 

jenser, Teas 

tower Bridge, London, §. 5 4 “BED alk ied, 


= 
ocomotives.—For Immediate 
Delivery, Two good SECOND-HAND. 13in. by 18in 
Saddle tank, iStundara Gange, 6wheels Coupled LOCO 
MOPIVES; 130 wp., copper fire-boxes And ates] tubes.— 
Address, 1706, “The engineer” Office, 1706 « 




















G.E.C. 


MOTOR GENERATOR b 
ters, rio volts. 


Motor, 500 volts, 

120 K.W. 

W._ Ditto, 

volts, 300 amps. 18 . Engine; 
Scott Dyname, 80/100 volts, 200 amps. A}l second-hand ; 

Motors, ali sizes; immediate de ivery given. ew ILLLAMS 
and SONS, South Bermondsey Station, London, 8.E. 16. 


123 & 


Fz Sale, One No. 2 Swing Head 


Pasauaiic MOULDLNG BACHINA,, g. Messrs. 
Rudman, Lancy and Craven, Ltd., Taunton. ‘his machine is 
new, not having been used.—brice and full particulars upon 
application to kK. and H. ROBERTS, Ltd., Deanshanger lLron- 
works, Stony Stratford. 12l ¢ 


Fer Sale, One 80 H.P. Dynamo, 


by Greenwood and Batley, 220 volts, 273 ~—— , 750 revs.; 
recently overhauled and in firsi-class condition.— Full partica- 
lars on application to THUMAS W. WARD, Ltd., ‘ihames- 
road, Silvertown, EK. 16. 2006 











or Sale or Hire, Electric 
MOTORS, from 6 to 300 H.P.; POR’ TABLE STEA 
EN :INES. from 8 to40N. H.P. ; STEAM amp CRANES, 


PUMPS, MACHINE TOOLS of every description ; reasonal 
terms, immediate delivery.—J. T. Ww LLIAMS pt SONS, A 
Queen Victo ia-Strest, London, E.C. Tel. : City 3938. 20256 


Fo Sale, Prom pt Delivery, 
60-Ton Overhead rope-driven TRAVELLING CRANE, 
with auxiliary lift of 6 tons, span 70ft. 4in., motions all con- 
troited from fixed at one end. Main girders, plate type, 
Sft. 10in. deep at centre An exceptionall mrt Sait crahe, 
little used, and in perfect order as new.  Drawi ing, price and 
THOMAS JO. aig 
Go 





further particulars a application 
Prescott-street, Wiga: ‘a “ 


rs Sale, Set Second-hand Com- 


POUND CONDENSING DUPLEX PUMPS, — ws 








essure two low 14in., 
all "isin. pa ia. ° ELDING and Peat 12 a: 
Gloucester. 
Fer. Sale, Theodolites, 
DRAWING gg SECOND-RAND. 
KSON’S, 338. High Holborn, W.C. 
(opposite Gray's Inn-road). 


Sale, Levels, 


or 

F DRAWING INSTRUMENTS, SECOND-HAND. 
RKSON’S, 338, High Holborn, W.C. 

(ogposite Gray's Inn-rogd). 2003 


Three-Throw Motor- 


DRIVEN AIR PUMP, “Edwards” type; cyls. = 
dia. x 12in. stroke ; coupled” to 105 H.P. Siemens Motor, 480- 
530 volts, 100-160 r.p.m; suitable tor Condenser of 30,6001b. 
Self contained ; immediate delivery.—WILLIAMS and SONS, 
South Bermondsey Station, London, 8.E. 16. 124 6 


ge Sale, Two Second-hand Gas 


Ps ee by Messrs. Tangye , in good condition 25 
P. at 180 revs. respectively, complete with leather 
int oe belts, frictiun clutches, oe suction gas plants 
complete, with one pew scrubber extra. 
Can be s2en running 7 Geena 
Can be aismantied and taken away about the first week in 
January, 1918. 
Apply, as regards pri a 
Messrs. DIXON BROS. pe HUTCHINSON, Ltd., 


ngineers, 
eo 


Woolston, Southampton 
ydraulic Riveter, 100 Tons |* 
Also PUMPS 


pad 8ft. gap, in ing ord 
win above.—Apply DAVIES and JALFE, oe 


| ancashire Boiler, Ne ew, by 
Ly ree! Gainsborough. 30ft. x Tt, 6in. ; 100 Ib. mone 
All best Hop kinson mountings. 
ENGINE, 80 H.P., —_ we E m., hastesutel single cylinder, by 
arshall, Gainsboro rip valve 
DY NAMO, 50 K. wo M05 volt, 650 r.p. a 
direct current ; 3 Shunt wound, 





For Sale, 














by Lister, Dursley 
Within 7 penty . vod 
London,—Address, P14, “The Engineer” 0' 


. 





LONDON, E.C 
16th October, 1917. 


STOCK LIST. 
MACHINE TOOLS FROM STOCK 
OR EARLY DELIVERY. 


Capstan Lathes. 


Bl ‘pin. wire feed, sia eee tes stops, lever feed to turret 
and cut-off. £96 16s. Delivery, six from stock. 

B2 fin. ditto, stur handle feed to turret. £102 17s. 6d Three 
from stock. 

B3 lio. Wells Capstan Lathe, second-hand, with six inde- 
pendent stops. £8. Stock. 

B4 lpin. American Capstan Lathes, with friction back-geared 
head, automatic chuck, power feed to turret. £91. 
Four in four weeks. 

B5 Qin. Ditto. £235. Stock, six machines. 


Lathes. 


BS in. centre Screwcutting Lathe on Sit. 
hollow spindle. £121. Two 14 days; 


Code 
No. 


gap bed, 2in 
two 21 days. 


B7 9in. Cisco Lathes, 8ft. bed. Approx. £232 14s. 6d. ca. f.« 
Liverpool. Nine from stock 
B8 12gin. ditto on 12ft. bed, Zim. hollow spindle. £220. 
0 in 4-6 weeks. 


BS 7$in. centre Scteweutting a on éft. gap bed, ldin 
hole through —.- 2. Two in 4 weeks. 
B1¢ 6in. Lathes, on ft. gap bade £58 10s. 


Shapers. 


Bll oa —— Pillar — = One in 4 weeks. 
Bil2 161 a #£1%. One in 4 weeks. 


Drilling Machines. 

B13 20in. Bockseared 5: lar Drilling Machine, with auto. 
feed. Four machines stcck., 

B14 12in. Sensitive Pillar Drill to drill Zin. 


stock 
B15 10in. Sensitive Bench Drills, £5. Four machines stock, 


Subject to being unsold. 
Immediate consideration essential. 


Polishing Heads. 


B16 Yin. — ee and Plates both ends. £5 5s. 
machines 
B17 6in. ‘Ditto ditto. £4 15s. Two machines. Stock. 


Hack Sawing Machines. 


B18 High-speed Machine, ~ & rounds up to 6in., and all 
sections up to 6in. x 6in. £3110s. Two in 7 days. 

B19 Ditto Ditto oa we ° Pas to Sin,, andall sections up 
to 12in. by 8in. wo in 10-14 days. 

B20 “ Fortuna” Hack athe Machines, capacity up to 6in 

y 6in. . Three from stock. 

Bat Two 12 n. Rockford Milling Tables, £32. Stock. 

B22 Cae Pair Plain Dividing Heads, Sin. £11. Stock. 
Three Pair Sin. Universal Ditto Approx £45. Stock. 

B24 Shin. ~e-- Hexagon Turret Lathe. Price on applica 


tion ock. 
B25 Marking off Tables, 5ft. by 2siu. Price on application. 
Onc week, 
25a Ditto, 6ft. by 3ft. Price on application. 


Milling Machines. 


Two in 4 weeks. 


£9. One machine 


Two 


One week. 


B26 Two Plaiu eee Millers, capacity 14in. by 6in. 
by i6in » Two in 4 weeks 

B27 Two Hand Feed Milling ‘Machines, complete on stand. 
2311 Two from stock. 


B28 Pratt and Whitne pais De pechions, capacity 0 to gin. 
Second-hand. stock. 
oat Fiypreeses, size 3. £12. wy ena stock, 
pi ten F i ae NAMED ARE SUBJECT TO CON 
RM. RECEIPT OF ORDER MTaincr 10 
APPROVAL: OF THE MINISTRY OF MUNITIONS. 
We also carry a stock of— 
SCROLL AND INDEPENDENT CHUCKS. 
MACHINE VICES. BENCH VICES. 
ANGLE PLATES. CUTTERS. 
TWIST DRILLS. REAMERS. 
“HACK SAW BLADES, DRILL CHUCKS, 


SEND FOR STOCK LISTS, 22 6 


Oct. 19, 1917 
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THE SUBMARINE AND KINDRED PROBLEMS. 


Tue Naval Consulting Board, appointed to assist 
the United States Government in the present emer- 
gency, has issued a statement as to the thousands of 
suggestions and plans presented for the solution of 
submarine and kindred problems. ‘The Board makes 
a careful examination of every proposal presented. 
To facilitate this work, by suggesting the elimination 
of impractical ideas, the Board has published the 
following circular, in which it points out certain 
fundamental principles which are most frequently 
misunderstood by the layman. 





ELECTRO-MAGNETS AND MAGNETISM. 

The electro-magnet, the magnetic needle, permanent 
magnets and magnetism have been carefully studied 
formany years ; and the laws governing their applica- 
tion may be found in any book on the subject. But even 
the man of wide experience will be astonished at the 
limited range of practical effect of electro-magnets 
of large size. For instance, the magnets used in our 
manufacturing plants for lifting heavy masses of ironor 
steel are designed to exercise maximum magnetic 
effect, and for operation require a very considerable 
amount of electrical energy ; yet a magnet which can 
lift 20 tons, when placed in contact with an iron plate 
of that weight, will not lift a 2in. cube of iron or steel 
if separated from it a distance of 2ft. Proposed 
devices which depend on the attractive power of 
magnets for their operation in deflecting or arresting 
torpedoes, mines or submarines, must be governed by 
the simple laws of magnetism. <A torpedo weighing 
approximately 2500 lb., and travelling at a speed of 


25 to 45 miles an hour, will not be deflected to any | spire ne cate 
“| adequate scientific training and laboratory facilities. 


practical degree by any known application of 
magnetism. It is not believed that an enemy torpedo, 
mine or submarine will ever be found in a position to 
he interfered with effectively by any electro-magnetic 
means, however powerful. 
ELECTRICAL EFFECTS IN GENERAL. 

There is a general misconception regarding the 
“ electrification’ of water and the atmosphere. 
There is no known method of “ charging the sea with 
electricity,” or ‘‘ shooting a bomb of electricity,” or 
of “charging the atmosphere with electrocuting 
current.” On the other hand, applications of the 
transmission of electrical energy by means of alter- 
nating or pulsating currents—as used in wireless 
systems, for example——belong to a different class of 
electrical development. Inventive genius is rapidly 
improving apparatus of this type for the sending and 
receiving of signals and messages, and the possibility 
of valuable results in this field is unlimited. 


PROTECTION AGAINST SUBMARINE ATTACK, 


This subject divides itself into a number of pro- 
blems, the most important being the following :— 

(a) Means of discovering the approach of a hostile 
submarine, and locating it so as to permit of prompt 
action for combating its attack. 

(6b) Protection of cargo-carrying ships by nets, 
guards and screens. 

(c) Protection through decreasing the visibility of 
vessels. 

(d) Methods of destroying or blinding a hostile 
submarine. 

Submarines to operate most effectively must 
approach within close range of the vessel which is 
intended to be torpedoed. The installation of offen- 
sive weapons on the merchant marine has increased 
the necessity for the utmost care being exercised by 
the submarine commander in remaining unseen by the 
officers on the vessel to be attacked. 

Reports indicate that in many cases submarines 
must have remained along certain lanes of travel for 
periods extending into weeks of waiting with the 
expectation of torpedoing certain vessels. Under 
certain favourable conditions, where the waters are 
less than 200ft. in depth, a submarine might lie at 
rest on the bottom, and if equipped with sensitive 
listening devices attempt to detect the approach of a 
vessel. As soon as this evidence was setured the sub- 
marine might come to the surface for a quick observa- 
tion by means of the periscope, and in this manner 
obtain the proper aim which would be required to 
register an effective hit. 

In case the water is more than 200ft. in depth a 
submarine must be kept in motion to obtain steerage 
way in order to hold its proper depth of submergence. 
This speed may not exceed 4 or 5 miles per hour, but 
to remain submerged, and at the same time un- 
observed, the water must be at least 60ft. deep. 

The latest type of submarine which is being used 
has a surface speed of at least 17 knots per hour, and 
a submerged speed of probably less than 10 knots. 
The superior gun fire from the merchantman which 
has been properly equipped would make it necessary 
for the submarine commander to obtain his observa- 
tions, such as would permit accurate aiming of the 
torpedo, during the very brief interval of time re- 
quired to come to the surface for observation through 
the periscope and to submerge again. 

If running near the surface, the periscope might be 
raised, a quick observation taken, and lowered again 
within 30 seconds. If, however, the submarine is on the 
surface and hatches uncovered, from one to four 
minutes will be required to submerge completely, 
depending upon circumstances. 





A submarine of recent type probably has a total 
radius of action of as much as 8000 miles when 
travelling at a moderate cruising speed of from 10 to 11 
knots, and may remain away from its home base for 
as much as one month, without requiring either fuel 
or other supplies during this period. 

This type of submarine may have as many as three 
periscopes, two conning towers, and two rapid fire 
guns attached to the upper portion of its hull. The 
vessel is steered by very efficient gyroscopic com- 
passes, which are unaffected by extraneous magnetic 
or electrical influences. 

A general understanding of the capabilities of the 
modern submarine for offensive operations will make 
it easier to appreciate the importance of the three 
problems which follow :— 

(a) Means for Discovery._—The aeroplane. When 
the condition of sea and air are favourable, a sub- 
marine is readily discernible from an aeroplane 
flying at a sufficient height even though the submarine 
be submerged to a considerable depth. 

While aeroplanes have thus been used successfully in 
the English Channel, they are unable to fly far out to 
sea, where the submarines are now most active. 
Mother ships for carrying and launching aeroplanes 
might be used in this connection, but there are only a 


‘small number of such ships in operation, and the 


construction of others under present conditions is 
necessarily a slow process. 

Various sound recording devices, intended to locate 
surface vessels, submarines, and even moving tor- 
pedoes, are now being carefully tested. Water is an 
excellent conductor of sound, and the development 
and improvement of such apparatus offers a promising 
field for inventive endeavour to those who possess 


Many devices are suggested which depend upon 
optical means of detection, such as special forms of 
telescopes and field glasses to be mounted on ships or 
on scouting vessels. Many special forms of search- 
lights and projectors have been suggested. The fact 
that a moving torpedo leaves in its wake a stream of 
air bubbles caused by the exhaust air from its pro- 
pelling engines offers, under favourable conditions, 
one means for discovering the approach of a torpedo. 
This evidence is, however, difficult to detect in a rough 
sea or at night, and, furthermore, the bubbles do not 
reach the surface of the water until after the torpedo 
has travelled onward a distance of from 50ft. to 200ft. 
towards its target. 

The dragging of trawls or nets, by special guard 
boats, not only with the view of locating submerged 
submarines, but also to sweep up floating and 
stationary mines, is frequently suggested. Under 
certain conditions this operation is practicable and 
effective. 

It will be seen that each of the above methods, how- 
ever useful, has its limitations, and scientists and 
inventors should apply themselves not only to the 
task of improving these, but also of finding supple- 
mentary methods and devices. 

(b) Protection of Cargo-carrying Ships by Nets or 
Screens.—Many designs of such devices are suggested, 
and most of them are intended to be attached to the 
hull of the vessel to be protected. Many other 
suggestions along these lines, and differing only in 
some of their minor characteristics from the foregoing, 
have been received by the Board. Up to the present 
time not one of these proposals involving screens of 
any kind has received the approval of the Navy 
Department or of the Merchant Marine. The prin- 
cipal objections offered to these devices are that they 
are heavy, difficult to hold in position, unmanageable 
in a heavy sea, and that they interfere with the speed 
and with the ability of the. vessel to manceuvre. 

The undeniable evidence which has been accumu- 
lated during the past few months of submarine 
activity has demonstrated that the immunity of a 
vessel to submarine attack is dependent very largely 
on its speed, and also on its manceuvring ability. The 
percentage of vessels having speeds of 15 knots or 
more which have suffered from submarine attack is 
very small, while the losses of slow vessels, whose 
speed is less than that of a submerged submarine, is 
practically 100 per cent. of those attacked. 

Many of the suggested devices would prevent the 
launching of lifeboats or rafts from the vessel to be 
protected. It is barely possible, however, that there 
may be developed some form of this general plan 
which will be found practicable. In no other field 
have so many suggestions or so many duplicate 
inventions been presented to the Board. 

(c) Protection Through Invisibility.—The point of 
lookout on a submarine being close to the water, the 
position of a vessel at a distance can only be deter- 
mined by observing its smoke, which floats high in 
the air. Improved smokeless combustion is therefore 
desirable. Relative invisibility may also be afforded 
by methods of painting. Suggestions as to any other 
methods of reducing the range of visibility will be of 
interest. 

(d) Destruction and Blinding of the Submarines.—A 
rapid gun fire is effective when the submarine is seen 
within accurate range of the gun ; but the target is so 
small that it is difficult to hit. 

The powerful effect of any submarine explosion on 
all neighbouring bodies provides a simple means of 
destroying or crippling an undersea boat. Once it 
has been even approximately located, the setting-off 
of a heavy charge of high explosive, well submerged in 





the vicinity of the submarine, will bring about this 
result. 

In certain areas a quantity of heavy, black petro- 
leum or similar substance which will float on the 
surface of the water has proved an effective means of 
clouding the optical glass in the periscope’s exposed 
end. 

Under favourable conditions of wind and position, 
many vessels have saved themselves from torpedo 
attack by the production of a smoke screen. This 
may be formed either by incomplete combustion of 
the oil used for fuel by most naval vessels, or it may 
be created by burning chemicals, such as phosphorus 
and coal tar, or mixtures in which both of these and 
other materials are used. 

After hiding itself from the submarine in a cloud of 
dense smoke the vessel, if possessed of sufficient 
speed, may be able by a quick manceuvre to change her 
position and escape before the submarine is able to 
discharge a torpedo. 


MINES AND TORPEDOES FOR NAVAL OPERATIONS. 


(a) Mines.—Ever since the first use of gunpowder 
in the prosecution of war, mines and torpedoes have 
received great attention both from the warrior and 
the inventor. Mines are either fixed or floating. 
The fixed or stationary submarine mine is fired by 
contact, electricity, timing device or fuse. Such 
mines, which are extensively used by all navies, are 
rugged in design, and may contain large charges of 
explosives. They are placed in position by especially 
equipped mine-laying vessels. Such a mine is pro- 
vided with an anchoring device. 

Floating mines differ from fixed mines in that they 
are unanchored, and unless guard boats are at hand 
to warn friendly vessels of their proximity, may be 
as dangerous to friend as to foe. Such mines must be, 
according to laws of war, designed to become inopera- 
tive within a few hours after being set adrift. 

(b) Torpedoes.—The modern submarine torpedo 
is about 20in. in diameter and 20ft. in length ; 
is self-propelled, is not steered by magnetic 
means, and keeps a fairly accurate course for 
several thousand yards at an average speed of 
more than 30 miles anhour. Its weight is approxi- 
mately a ton and a-quarter ; and when travelling at 
normal speed, possesses great momentum—in fact, 
in one case, when the high explosive charge in the 
‘“‘ warhead ”’ failed properly to detonate, the body of 
the torpedo penetrated the steel hull of the ship 
attacked. Torpedoes are also provided with means 
to more or less effectively cut through screens, nets, 
or guards placed in their path. 

A torpedo is projected from a submarine or other 
vessel by means of a special form of tube or gun. A 
small charge of gunpowder or compressed air is 
employed to start the torpedo, after which—if of the 
tian! self-propelling type—it is driven through the 
watcr by its own compressed air motor, the air being 
supplied from a strongly built reservoir within the 
body of the torpedo itself. The torpedo is kept upon 
its course by a gyroscope steering mechanism, which 
is immune to outside magnetic disturbances. 

The detonation of the torpedo is accomplished 
through a mechanism placed within its warhead ; and 
if the torpedo is either abruptly diverted from its 
course, or is checked in its forward motion, the firing 
device, which is operated by arrested momentum 
rather than by any form of a projecting firing-pin, 
instantly ignites the heavy charge of explosive con- 
tained within the warhead. The explosion, if it 
takes place within 20ft. of the vessel, will usually 
rupture the ship’s plating, because of the terrific blow 
transmitted through the water from the point of the 
explosion to the ship’s side. The depth at which a 
torpedo travels may be regulated, and is usually 
between 12ft. and 15ft. below the surface. 


CONFINING THE SUBMARINES. 


The question as to why submarines are not 
destroyed before they reach the open sea is a most 
natural ‘one, and the best answer which it is possible 
to give, according to the officers of our navy, and 
those of the foreign commissions who have visited this 
country, is as follows :— 

The submarine bases are very strongly protected by 
land batteries, aeroplane observers, and large areas of 
thickly mined waters, extending to such distances that 
the largest naval gun cannot get within range of the 
bases. In spite of these protections, there is now 
going on a continuous attempt on the part of the 
Allied navies to entrap or otherwise defeat the sub- 
marines as they emerge from the protected areas. 
Nets are laid and as promptly removed by the enemy, 
whose trawlers are in turn attacked by our destroyers. 
The design of these nets, and the detailed arrangement 
of their fastenings and their attachments offer a broad 
field for invention, but it should be remembered that 
they must be capable of being used in waters in which 
there is a tidal current running from two to five miles 
per hour. Many suggestions for ‘‘ bottling up ” these 
bases have been offered, but the Board points out that 
it is not desirable to publish information which would 
indicate, even in the smallest degree, this country’s 
plans. 

SHIPS AND SHIPBUILDING. 

Many suggestions are made for ships of unusual 
form to provide for safety in case of a torpedo or mine 
exploding near or against the hull. Most of these 
plans are an elaboration of the usual water-tight bulk- 
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head construction now required as structural design 
for all modern ships. 

The multiplicity of water-tight compartments in any 
hull design tends to add to the vessel’s safety. 

The: modern tank steamer used to carry fluid 
cargoes, such as petroleum products or molasses, is a 
good example of this design, which has been in general 
use for many years. 

The explosion of a nearby submarine mine or 
torpedo frequently tears great rents in the ship's 
plating, in some cases opening a jagged hole LOft. or 
more across, but the destructive effect on the hull of a 
ship caused by the explosion of a mine or torpedo may 
be greatly diminished by special hull construction. 

From recent experiments and experience, it has 
heen demonstrated that the average merchant 
steamer may be seriously damaged by the explosion 
of a torpedo 35ft. away from its hull, but the destruc- 
tive effect at any given distance from the point of 
explosion depends to a large extent upon the design 
and condition of steel framing and plating. A 
vessel with a strongly built hull can withstand an 
explosion that would destroy a weaker vessel. 








THE COAL PROBLEM. 
(By a Correspondent.) 


THERE may be something like a coal famine in the 
coming winter unless the mining industry is more 
efficiently operated, and the distribution of coal more 
efficiently managed. The Government should either 
make its control thorough-going or leave the trade 
more free to work out its own salvation. No number 
of committees, conferences, inquiries, regulations, 
or controllers or advisers, will avail to solve the coal 
question unless the Government will tackle the pro- 
blem at its roots. For obvious and vital reasons 
the nation wants more coal, and immediately after 
the war the nation’s industries must have cheap 
coal.or perish. In the new commercial competition 
that will be set up we must have cheap coal—or 
cheap. power from coal—as an indispensable condi- 
tion of success and of our continued existence as an 
industrial nation. The only way to get more coal 
and cheaper coal is by better working on the part of 
the miners ; but the Government displays a remark- 
able disinelination to secure better working by this 
particular section of labour. In other industries 
the men are “controlled”; they are punished for 
time-losing, though their normal hours are much 
longer than those of the miners ; and women are 
patting in hours which should shame the colliers. 
Compared with the conditions, the labour, and the 
efforts of munition workers, those of the miners are 
amazing. ‘The way the Government treats or tole- 
rates miners, compared with mechanics, is astound- 
ing. 

.- After three years of war—and such a war !—in 
which -a full and. free.supply of coal is of supreme 
importance, and at a time when our industries and 
householders, and those of our Allies, are suffering 
much through the scarcity and high prices of coal, 
our miners, no matter how willing and patriotic 
they may be, are prevented by law from working 
more than eight hours in any twenty-four; on an 
average, these men are not actually working forty 
hours per week, whilst the slackers amongst them 
are permitted to waste anything up to half their 
nominal working. hours with impunity. Although 
the Mines Eight Hours Act contains a special clause 
providing for its suspension in case of emergency, 
and although this measure has proved more of a 
curse than a blessing—it has seriously increased acci- 
dents, it has proved bad for the health of the mining 
community, and has provoked much discontent 
through the upsetting of domestic and social customs 
in consequence of the introduction of the three-shift 
system—the Government has not the courage to 
suspend the measure even now. Not only this, but 
the Government will not even agree to stopping the 
payment of war bonuses to men who will not work 
even eight hours.a day, five days a week, in this time 
of crisis, nor will it give its own appointed joint 
committees power to fine the time-losers. As the 

Iron and Coal Trades Review says, the conduct of the 
Government in relation to the coal trade is “an 
exhibition of moral cowardice.” 

The Home Secretary suggested, a while ago, that 
young unmarried miners who were persistent time- 
losers should be drafted into the Army; but the 
Miners’ Federation Executive actually stood up and 
shielded. these shirkers, just as it objected to the 
suspension of the Eight Hours Act, and once again 
the Government surrendered its own judgment and 
sacrificed the mterests of the nation. 

- Phe way the Government has throughout handled 
the eoal, trade would be farcical, if it were not so 
serious to our national interests. To begin with, 
under-our haphazard. recruiting methods. during the 
early part of-the war, about a quarter of a million 
of our miners were enlisted—all honour to those men ! 
—whilst- millions of men of military age were per- 
-mitted to remain in much less vital occupations than 

that. of coal-getting. No class of men proved more 
patriotic under the voluntary system than the miners, 
by the test of enlistments ; no men have proved better 
fighters than the miners who have offered their lives 
for their country ; and among those who have 





been unable to enlist are vast numbers of high-minded, 
public-spirited men who would be willing to work 
to their uttermost physical capacity to supply the 
nation and its Allies with a sufficiency of coal, if they 
were permitted to do so, and on many occasions 
before the war broke out these men protested against 
the Eight Hours Act. The protests even went to 
the extent of a sixteen-weeks’ strike in Northumber- 
land. But among the miners, as among other classes, 
there are men whose instincts and feelings are dead 
to every sense of patriotism and deaf to every public 
appeal-—men who, save under compulsion, will only 
work in order to satisfy the barest personal wants, 
and who reduce their labour and output proportion- 
ately with every advance of wages they receive. 
With these men increased percentages and war 
bonuses mean increased time-losing. And increase 
after increase, plus bonuses, has been awarded the 
miners by the Government almost regardless of the 
merits of the demands advanced by the Miners’ 
Federation. All this is deplorable enough ; but that 
the Government should lack courage to put into 
operation a clause in the Eight Hours Act which was 
specially inserted to meet a national emergency like 
the present ; that it should surrender to every fad 
and folly and threat and menace of the Executive 
of the Miners’ Federation ; and that it should make 
not the slightest practical effort to stop time-losing 
in the pits is not less than scandalous. 

The majority of the miners and their leaders are 
so patriotic that they would welcome some action 
on the part of the State to bring the slackers to book. 
The joint district committees that were appointed 
last year to deal with the question of absenteeism 
have openly deplored the circumstance that they 
were given no power to inflict fines or other punish- 
ment. The Government has allowed these com- 
mittees to be flouted by the time-losers. Just as the 
Eight Hours Act has not been suspended to enable 
the willing to increase their output, so nothing has 
been done to induce, or force, the idlers to work even 
the limited number of hours prescribed by the law. 

About two years ago no less a miners’ leader than 
Mr. Stephen Walsh calculated that avoidable 
absenteeism was responsible for a loss of output 
equal to 26,000,000 tons of coal a year. A year 
later, in the third year of the war, a Departmental 
Committee, after making every possible allowance 
and, we venture to say, unduly minimising the facts 
allowed that avoidable absenteeism was responsible 
for the loss of between 13,000,000 and 14,000,000 
tonsa year. Asa matter of fact, some really astound- 
ing particulars of time-losing in the coal trade are 
given from time to time. For instance, we have 
had the case of a well-known Lancashire Colliery, 
where the absenteeism amounted—this was last year 
—to 26 per cent. on Mondays and 23 per cent. on 
Saturdays, whilst ranging from 11 to 18 per cent. on 
other days. At one Yorkshire colliery it was actually 
found that after the last increase of wages the 
absenteeism amounted to 20 per cent., against an 
average of 14 per cent. before the war. At a Welsh 
colliery the absenteeism was 14} per cent. after the 
granting of a special war bonus, against 11 per cent. 
previously. In a Nottinghamshire County-court 
evidence was given that out of 1065 men on the books 
of a local colliery only 323 had worked full time in 
the previous week. At 27 Staffordshire collieries 
in seven weeks 117,000 working shifts were lost by 
the underground workers. At a meeting of the Fife 
Coal Company the chairman observed that whilst 
5134 men had enlisted out of 15,102, and although 
wages had increased to 118? per cent. above the basis, 
the men remaining at home were indulging in ex- 
tended holidays, much absenteeism, and easy work- 
ing. 

Now the nation has done more for the miners than 
for any other class of workmen. Safety Acts, Regu- 
lation Acts, Eight Hours and Minimum Wage Acts 
have followed one another in rapid succession, all 
adding to the cost of production and taxing the 
nation. Thirty years ago the average pit-mouth 
price of coal in this country was 4s. 1ld. per ton. 
In 1913, the last full year before the war, it was 
9s. 10d. What is the price going to be after the 
war? In view of the exceptiona! treatment the 
miners have had for at least a generation, it would 
only be fair now to invite them to work extra 
time and give the nation a bigger and cheaper 
supply of coal, without which we cannot produce 
munitions with economy, we cannot manufacture at 
competitive prices, we cannot capture trade, and we 
eannot employ our people after the war. In the 
coming trade war British industry will be beaten, 
and large numbers of our workers will have to emigrate 
or starve, unless we have reasonably cheap coal in 
order to produce and ship our manufactures at a cost 
that will enable us to sell them successfully in compe- 
tition with other nations. 

No plan for capturing trade is worth discussing, 
much less adopting, unless measures are taken to 
supply our manufacturing and shipping enterprises 
with an abundance of reasonably cheap coal. The 
chief point in the problem of trade is cheap produc- 
tion. The second is cheap shipment. But we can 
neither produce nor ship cheaply without cheap 
coal for our factories and vessels. Unlike bread, 
tor which we so largely depend upon foreign 
sources and speculators we cannot control, 
we have the production and regulation of coal 





in our own hands. But we are muddling the whole 
business. As a matter of fact, the price of coal is 
in some respects more important than that of bread. 
Being less of an agricultural and more of a manufac- 
turing nation than any other country, it is of vital 
and imperative consequence that we should be able 
to sell our products at competitive prices. Without 
cheap coal this is impossible. And cheap coal de- 
pends upon the miners doing their duty. At the 
present time, whilst our armament workers are slay- 
ing at huge furnaces, in choking fumes and intense 
heat, seventy and eighty hours a week ; whilst women 
are doing labour for which they are totally unfitted ; 
and whilst our soldiers and sailors are facing all the 
hazards of scientifie and mechanical devilry night 
and day, seven days a week, for a mere pit- 
tance in pay, our miners, enjoying all their civil 
liberties and ordinary home comforts, are not working 
an average of forty hours a week. Instead of sus- 
pending the Eight Hours Act, making a direct and 
proper appeal to the miners for an increased out- 
put, and decreeing that no war bonus be paid to men 
who will not work full time, the Government goes on 
appointing committee after committee, adviser 
after adviser, and controller after controller, but ix 
all the time scrupulously careful not to offend syn- 
dicalists and agitators who manipulate the Miners’ 
Federation. 

Early in 1915, when advised on high authority 
to suspend the Eight Hours Act and take other 
practical measures to assure an ample supply of coal, 
the Government sheltered behind a committee. It 
appointed what it called a Coal Mining Organisation 
Committee to consider how best to maintain the 
output of coal in view of the heavy enlistments of 
the miners. As pointed out at the time, the con- 
stitution of the Committee was such that its efforts 
were foredoomed to something like failure. Nearly 
half the members were Miners’ Federation leaders 
pledged to resist the suspension of the Eight Hours 
Act. Many chambers of commerce and municipal 
authorities in the North petitioned the Government 
to suspend the Act. The case was clear, the need 
was urgent, but the Government did nothing except 
appoint committees without power. The output 
of coal continued to decline. Then the Govern- 
ment appointed a Coal Exports Committee, and 
exports were gradually reduced. ‘To-day they are 
only at the rate of 50 per cent. of the pre-war level. 
Merchants and shippers were put to all manner of 
inconveniences, and our adverse trade balance was 
aggravated ; but still nothing was done to deal with 
the shirkers in the pits. Output went down and 
prices went up. Then the Government appointed 
a Coal Prices Committee, and a poor attempt 
was made to limit prices. Next a Coal Distribution 
Committee was appointed to see that coal was de- 
livered where it was most needed. Remarkably 
enough, a year later, it was announced with grave 
authority that the new Coal Controller was about 
to arrange for the efficient distribution of coal. 
Following the appointment of the Distribution Com- 
mittee, which appears soon to have relapsed into a 
profound state of masterly inactivity, joint com- 
mittees were appointed to deal with time-losing—but 
were given no executive power—great conferences 
of coal owners and miners’ delegates were assembled 
in London and addressed by Cabinet Ministers ; 
but again the practical results were derisory. We 
had the spectacle of half-a-dozen national committees, 
not to mention a multitude of local committees, pre- 
tending to deal with various aspects of the coal trade, 
but working without co-ordination or consistency, 
and with little common sense. Then, the next move 
was to appoint Lord Milner to the task of super- 
vising and co-ordinating the work of the various 
committees. What the net result of all this com- 
mittee-making has been, and how deeply the miners 
have been impressed with that sense of national duty 
which has characterised other sections of the com- 
munity, may be gathered by a glance at the following 
figures :— 

United Kingdom Coal Outnut. 
1913 (last normal year) .. 287,000,000 tons, 
1916 (third year of war)... 255,000,000 tons. 

Thirty years ago our output of coal, per worker 
employed in the industry, was 312 tons per year. 
In the year of war 1916, and with far better appliances 
and more comfortable working conditions, the British 
miners only yielded 256 tons per man ! 

A few months ago, after the proved failure of all 
the committees above mentioned, Mr. Guy Calthrop 
was appointed Coal Controller. What is the good 
of this multiplication of committees and controllers 
and advisers if the Government will not do the two 
things essential to success—suspend the Eight Hours 
Act and decree that no man shall be paid the weekly 
war bonus unless he works full time ? 








REALISING the stress under which the railways were 
working to handle an immense amount of military business 
for the Government, in addition to the heaviest commercial 
traffic ever known, the military service exemption boards 
of the United States anticipated that the railroads might 
ask for wholesale exemptions for their servants. When, 
however, the question was taken up with the railways the 
reply came that ‘‘ No requests will be made for individual 
exemptions unless the loss of the men should seriously 
inconvenience and be detrimental to the successful opera- 
tion of the railroad.” 
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THE TEXTILE INSTITUTE. 


THe decision of the Council of the Textile Institute 
to devote the programme of the Autumn Conference, 
at Preston, to a consideration of the wider issues 
affecting the important branches of industry repre- 
sented by the textile trades was, as the event proved, 
a wise resolve. The Conference, which opened at 
the Technical School, Preston, on Thursday last, 
attracted an excellent attendance, and afforded 
sound contributions to the literature of subjects 
connected with the labour problem, the influence of 
science on industry, and the relation of industrial 
fatigue to efficiency. 

INDUSTRIAL COUNCILS AND INDUSTRIAL HARMONY. 


Favourable comment was made on the action of 
the Ministry of Labour in sending « delegate in the 
person of Mr. Ernest Barker, to discuss before the 
Institute the possible application of the Whitley 
Report to the toxtile trades, and it was generally 
agreed that if Government departments as a whole 
would fall in line with the practice of consulting 
trade institutions before taking action or putting 
laws upon the Statute Book, there would be a great 
gain in Governmental efficiency. Mr. Barker pointed 
out that the conditions of the textile industries, in 
which a very high degree of organisation of employers 
and employed has been attained, admirably fitted 
them for the adoption of the proposals contained in 
the Whitley Report. It was hinted, indeed, that the 
suggestions made in that report as to the best means 
to secure industrial harmony were largely framed on 
cotton trade organisation. Mr. Barker urged the 
importance of getting away from the old notion that 
nothing matters except wages and profit, and of 
recognising that industry is a part of the national 
life, and that employers and employed must co-operate 
so that industry may contribute in due measure to 
the benefit of the whole community. It was not 
suggested that any new system to create industrial 
harmony need involve the scrapping of existing 
conciliation machinery, the idea being that the 
scope of such machinery should be widened. Stress 
may also be laid on the fact upon which comment 
was made that there is no suggestion underlying the 
Whitley Report that it is the thin end of the wedge 
of Government interference with industry, and Mr. 
Barker did not hesitate to give expression to his 
belief that any system of State interference would 
be worse than useless. It is conceivable, of course, 
that when the organisation, outlined in the Whitley 
Report, is set up the councils composing it may 
fairly ask for State backing against non-associated 
employers or workinen, and viewed from this stand- 
point it would seem that there is more likely to be 
pressure upon Government by industry than by 
Government upon industry. Certainly, Lancashire 
with its high degree of industrial organisation has 
always been able to put more pressure upon Govern. 
ments of the day than any other section of the com- 
munity. One of the greatest needs to seeure the 
smooth working of any revised manufacturing 
system is, as Mr. Barker pointed out, to take steps 
now to fix plans for the demobilisation of munition 
workers, a far more complicated task than the 
demobilisation of men serving with the colours. It 
is clear that munition workers can hardly be kept from 
their old employment when the war comes to an end, 
and their return to the occupations from which they 
have been drawn, whether in other factories or in 
domestic life, nay, without a carefully arranged plan, 
lead to a condition of chaos which might precipitate 
industrial strife. It is necessary for representatives 
of the employers and men’s unions to give immediate 
consideration to this difficult problem. 

Another subject referred to as being of prime 
importance is the rationing of raw material, which 
at the end of the war is certain to be a serious question, 
and it should be the business of the councils, whose 
creation is proposed in the Whitley Report, to frame 
a policy for obtaining the necessary supplies and for 
their fair distribution. Anew Government Committee 
is to give attention to the same subject, and, if the 
various efforts are co-ordinated, there is hope that 
this particular difficulty may be overcome. Mr. 
Barker has derived much encouragement as to the 
possibility of securing industrial harmony by con- 
ferences between employers and employed from the 
excellent results he has noted of the working of this 
system in engineering works he has visited in his 
official capacity. A particular problem to which 
he directed attention is the remuneration of the 
better-than-average man, an admittedly difficult 
subject. Other questions touched upon were the 
future position of women in industry and the social 
effects of this innovation. It is suggested that there 
is, perhaps, less need in the cotton trade than in any 
other for the Works Committees, which it has been 
suggested should be set up, owing to the fact that the 
mills are concentrated in a particular area, and that 
the working conditions in all are practically the 
same. 

The discussion was noteworthy for the dissent from 
this last expression of opinion, and the view found 
general acceptance that important as might be the 
functions.of National and Trade Councils, the Works 
Committees will be the things which count in any 
effort to secure permanont industrial harmony. The 


Trade Unions of to-day are too big and too distant 





from the workexs, and have outgrown their old useful- 
ness. It has to be recognised that the workers 
intend fo demand a share in the management of 
business, and that it is the duty of the employer to 
take steps to make the men fit to undertake the places 
they aspire to occupy. A point was, however, made 
of the fact that while experience in the engineering 
trades had demonstrated the good purpose which can 
be served by Works Committees, their functions 
should be consultative and not include executive 
powers. 
SCIENCE AND INDUSTRIAL DEVELOPMENT, 

The importance of science as a factor in the deve- 
lopment of industry is a well worn theme, but the 
work of the Government Department charged with 
giving practical effect to theories, the soundness of 
which is beyond question, has created a fresh wave of 
interest, and some divergence of opinion as to the 
correct policy to follow. Dr. J. F. Crowley, whose 
association with the National Electric Power Supply 
Committee might naturally have suggested that he 
would pursue the subject mainly from the electrical 
standpoint, ranged overa far wider field. His references 
to the electrical operation of textile factories were 
almost limited to an illustration of the great field 
which lies open to attack. As showing in a broad way 
the possibilities which exist for the application of 
electricity in the industry, he reminded the Conference 
that only 5 per cent. of the power required by the 
textile factories is obtained from current generated 
inthe mills, and only one half of one per cent. from 
current purchased from outside sources of supply, 
and this, although the textile industries furnish nearly 
one-fifth of the total power load of the United King- 
dom. 

An important point raised in the paper was 
connected with the net output per operative per 
annum as a criterion of the progress of trade, and 
the relation of the various statistics which have been 
compiled to the use which has been made of the dis- 
coveries of science. A further factor more recently 
introduced is the horse-power per operative. “‘ It is,” 
said the author, “ easy to show that a high net output 
per operative and a high horse-power per operative 
are invariably associated with high wages. It should 
be clear, then, that if wages are to be increased, 
and also, it may be added, an improved return on 
capital secured, the output per operative and the 
horse-power per operative should be increased. 
Such, however, has been the popular ignorance of 
economic laws that movements on a large scale took 
place in this country, and in other countries also, 
to prevent the introduction of machinery into industry. 
To a lesser extent movements against the introduction 
of labour-saving devices take place to-day. These 
movements are all directly opposed to the interests 
of labour. The movement which attempts to 
restrict output is, in accordance with the law to which 
reference is made, also opposed to the interests of 
Labour, just as the attempt on the part of employers 
to avoid increasing wages with increase of output 
per operative is opposed to the interests of Capital.” 

The true inwardness of the relation between the 
figures thus obtained was illustrated by a comparison 
of the various factors in the cotton trade in the vears 
1833 and 1907 as set out in the following table : 


Year Year 
1833. 1907, 
Horse-power per operative 09 2.16 
Net output.per operative perannum £47.5 £79 
Wages per operative per annum .. £21.4 £48 


It will be seen that in the period under review 
nearly three-quarters of a century——the horse-power 
per operative increased twenty-four times, the net 
output of each individual worker increased by 
66 per cent., while wages increased by 124 per cent. 
The selection of raw materials and what can be 
achieved by scientific treatment led up to a considera- 
tion of the need of a closer study of factory organi- 
sation which has reached such a high state of develop- 
ment in the United States. Dr. Crowley is of opinion 
that it is rather due to efficient operation than any 
other cause that so high a figure for output per 
operative and horse-powez per operative has been 
reached in America. 

In the concluding section of the paper the author was 
at some pains to differentiate between scientific and 
industrial research. His complaint is that while 
Great Britain has always been prominent in scientific 
research, she has been inclined to neglect industrial 
research. 

Even now that the lessons of the war have pointed 
to the urgent need of industrial research work on 
a national scale, we are, in Dr. Crowley's opinion, 
going the wrong way to work by placing the whole 
work of its organisation in effect in the hands of the 
Royal Society. He contends that although it was 
the intention of the Privy Council that the body 
which was being formed should consist of scientists 
and of men engaged in industry, this course has not 
been followed, and every step taken by the Advisory 
Council for Research work seems to indicate an 
intention of maintaining an overriding position for 
the pure scientist. The main link with industry 
consists of Standing Committees, and an analysis 
of the membership of these Committees suggests that 
those nominated by industry total thirty against 
a total nominated by the Council of thirty-eight, 
The author also told his audience that there appears 
to be a tendency to place the new industrial research 





institution more, or less under the control of the . 
universities or the technical colleges, a practice held 
to be contrary to the opinions of leading American 
and German authorities,who have had great experience 
in this matter. It is asserted that, apart from the 
knowledge of individual industries that leading 
manufacturers could bring to a Council controlling 
research, they would bring a broader outlook on 
industrial possibilities. A reform in the organisation 
now controlling research is therefore advocated. 

The arguments of Dr. Crowley met with fairly 
general acceptance. Mr. Chance, drawing on experi- 
ence of his own works, commented on the value of 
industrial laboratories in dealing with problems 
arising out of the war. Other speakers expressed 
their agreement with the demand for control of 
research work by the industries concerned, and the 
limitation of the functions of the universities and schools 
to co-operation. An explanation of the large share 
taken by educational institutions in the work was 
held to be the fact that as the supply of scientifically 
trained men capable of undertaking industrial research 
has been largely in excess of the demand, these men 
had either gravitated to the universities or gone into 
other branches of work. This want of appreciation 
of the scientific man in industry was held to be largely 
responsible for our present backwardness in industrial 
research work. Yet other contributions to the debate 
dwelt on the urgent need for educating the workmen 
to the belief that high output and high wages are 
parallel and not opposing forces. On the ability to 
drive that lesson home, it was urged, rests the future 
of British industry. The debate ended on this 
fundamental note. 

INDUSTRIAL FATIGUE AND EFFICIENCY. 

Professor A. F. Stanley Kent, who has been for a 
number of years engaged upon the investigation of 
industrial fatigue, first as a purely scientific and more 
recently as a national problem, described what had 
been done by co-operation with manufacturers to 
ascertain the actual facts. The Home-office, for 
which department a great deal of Prof. Kent’s work has 
been done, is very anxious at the present time to 
determine the precise effect of length of shift, and the 
textile industry was invited to furnish data on this 
subject. The State, which is now by far the largest 
employer of labour, and is in the position to make 
large scale experiments, has only yet succeeded in 
laying down the general principle that long hours do 
not necessarily make for high and cheap output, and 
no conclusion has been reached as to how far the 
working day, admittedly too long, can usefully be 
shortened. The advocate of the 48-hour week is 
emphatic that it is the maximum which can be 
employed effectively ; but on the other hand those 
who are employing their workers for 15 hours a day 
state, with equal confidence, that such hours are not 
excessive, and cannot be reduced without loss of out- 
put. Apparently, however -and consideration should 
be given to the great difficulty of lengthening working 
hours once they have been shortened—no employer 
who has once adopted the lower scale has ever desired 
to return to old conditions. The test of suitability of 
a given length of working day should not be merely 
output, however ; it is desirable to strive in addition 
for an absence of breakdown among the workers. It 
has been noted that the workers threatened with 
overstrain will work more slowly, so that long hours 
under such circumstances present no advantage from 
the point of output over shorter spells of work. An 
attempt is now being made to co-ordinate all the 
factors concerned in setting up industrial fatigue ; 
labour, circumstances outside the work, and character 
of home life. 

Overtime is, to a large extent, an economic error. 
In an instance recently brought before Professor Kent 
a factory was working 54 hours a week, and the 
average time lost per worker was 10.5 hours per week. 
A 48-hour week was introduced, and the time lost 
dropped to an average of 5 hours, the net time worked 
being greater under the shorter standard of working 
week. There was, in addition, a considerable increase 
of output. It ought to be possible to ascertain for 
every industry, and for every process, the propet 
length of working day to give the highest degree of 
sustained efficiency. 

As more than half the worker's time is spent outside 
the factory, attention must be given to providing 
better conditions in home life. This particularly 
applies to night workers, who, unless they can find ' 
opportunities for rest during the day, will sleep during 
their working hours. Professor Kent comments on 
the fact that the human organism can be developed 
into a night working machine, unable to work as well 
by day, so that when the change over from night to 
day shift is made the character of the work and output 
are inferior until adaptation takes place. For these 
reasons it is preferable not to make the changes from 
day to night work too frequently. In the latter part 
of the paper Professor Kent dealt at some length with | 
the problem of industrial alcoholism, which he regards 
as of great importance. It is the habitual taking of 
small quantities of aleohol at frequent intervals during . 
working hours that is blamed for the loss of natural 
efficiency. It is clear that industrial officiency 
depends on many factors, among which length of 
working day is only one. There must also be taken 
into account the food question, facilities for quiet and 
refreshing sleep, and general living and working coy- 
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ditions that promote comfort and’ contentment at 
home and in the factory. 

* These,” said Professor Kent, ** are a few of the things 
upon which efficiency depends. That they are not 
always given the consideration they deserve is perhaps 
due to the fact that it seems a small thing that a man 


Center Line B.1. 


As can be seen from the general plans, the Hough type Not only are the timbers and planking for the most part, 


of vessel is thoroughly adapted for emergency construction, 
in that ordinary ship curves have been eliminated as 
much -as possible and straight-line work has been sub- 
stituted. For the greater part of the length of the vessel 


the sides are flat and the bottom V-shaped with a dead | 


rise of 3ft. With this form of hull the majority of the 
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should do a little less work than his capacity would 
warrant, a little less well than his best. But however 
small and insignificant this may seem in the case of 
one, it is no longer insignificant when multiplied by 
many thousands. - Yet this is the penalty a nation 
pays for inefficiency. And further inefficiency often 
gees with early breakdown. Men who might still 
be strong and self-supporting join the ranks of those 
whose work is done. If a nation’s wealth depends 
upon its workers, it is a matter of the most urgent 
concern that these losses should be stopped.” 

Co-ordination of the work is necessary. The 
workman, the employer, and the scientific investigator 
inust meet On €ommon ground, in the belief that what 
it is desired to achieve by the study of industrial 
fatigue is to the advantage of the individual as well 
as the community. 

That the textile trades realise the character of the 
industrial problems which have to be solved was made 
plain, not only by the tone of the discussion, but by 
the frank recognition of the difficulties which have to 
be faced after the war, made by Mr. H. Bell, the 
spokesman of the North Lancashire Master Spinners’ 
and Manufacturers’ Association, at the informal 
luncheon, which was the only social function of the 
conference. : 

An interesting festure of the meeting, concerning 
which, for obvious reasons, nothing can be written 
here, was the arrangement made for visits to local 
engineering and textile works. 








AMERICAN WOODEN STEAMSHIPS. 


WE borrow the following ar article from our American 
contemporary, Marine Engineering. It describes one 
type of wooden steamship that our Transatlantic Ally is 
making to meet war losses quickly. 

Several of the wooden steamships which are to be 
built for the emergency fleet of the United States Shipping 
Board will be constructed according to designs developed 
by- Edward 8. Hough, naval architect and consulting 
engineer, San Francisco, Cal., for the United States Shipping 
Board Emergency Fleet Corporation. This type of vessel has 
been designed with the special object of securing rapid 
construction and minimum cost, and for that reason it 
involves a number of radical departures. from. ordinary 
wooden ship construction. 

The-vessel is of the ‘tween deck type, schooner rigged, | 
with-two. pole masts fitted with cargo booms, and is of the 
ee dimensions :— | 


“Length over all oi 286ft. 

. Length — een perpendiculars 276ft. 

- Beam, mould . 45ft. 

Beam, “over 46ft. | 
Depth, — ded. a upper deck « ig | 

SNe 3ft. 

Demin eight ‘capacity ‘ -3500 tons 
Total horse-power .. ‘ 1400 | 
Sea speed, loaded .. s 10¢ knots | 
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frames are straight 12in, by 12in. timbers—a common , 
stock size of timber, generally known as * mill run” 
lumber. As the sides and hottom are straight for the 
greater part of the length. most of the planking and ceiling 
is also straight-line work, and can be produced in a 
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straight, and therefore can be quickly and accurately cut 
at the mills, but also the fastenings and connections are 
such that time will be saved in checking and fitting the 
planks and timbers as compared with the ordinary ship 
form of vessel. An important advantage of the design is 
the fact that very little frame or surface dubbing will be 
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WOODEN STEAMSHIP 


required, and with the straight-sided machine-cut planking 
the caulking can be more easily and quickly performed. 

A raised forecastle deck and a house aft provide gun 
platforms, on which will be mounted rapid fire guns for 
defence against submarine attack. Amidships is a bridge 
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HALF CROSS SECTIONS OF AMERICAN WOODEN STEAMSHIP 


minimum of time and with a minimum of hand labour. 

As the Hough design closely resembles that of a barge, 
the building of the ship will require very much less shaping 
and moulding-than is the case with the usual ship model. 


deck, above,which is aJboat deck, and in the midship deck 
houses all hands will be quartered. 
GENERAL ARRANGEMENT. 
Propulsion is by two sets of triple-expansion recipro- 
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cating engines, supplied with steam by two boilers operating 
under forced draught. Geared turbine propelling machinery 
can be substituted for the reciprocating engines at the 
option of the builder. 

The hull is subdivided by six transverse bulkheads in 
the "tween deck space and five transverse bulkheads below 
the main deck. A double bottom extends from the 
forward collision bulkhead to the inboard end of the stern 
tube, and this is subdivided at the transverse bulkheads, 
as shown in the general plans. These spaces are used for 
water ballast and are piped for filling and emptying as 
usual. 

A longitudinal centre line bulkhead extends the full 
length of the ship from the forward to the after collision 
bulkheads and up to the main deck. This bulkhead is 
built up of 6in. by 8in. edge bolted material, faced on both 
sides with 4in. by 12in. planking worked diagonally and 
landing against a continuous sill at the top and bottom. 
This bulkhead is not caulked and openings are provided 
as shown on the plans. 

Cargo is handled through three sets of twin hatches by 
means of six cargo booms of 5 tons capacity each, fitted 
to the masts and served by steam winches. 

Fresh water is carried in steel tanks stowed about the 
machinery spaces and at the stern of the ship. Provision 
is made for 80 tons of fresh water for boiler use and 30 tons 
for culinary purposes. 

The vessel is thoroughly equipped with auxiliary 
machinery, including an electric light plant, steam winches, 
steam capstan, steam windlass, steam-steering gear with 
hand auxiliary, an ice machine, a steam heating system 
and a pumping and drainage system. 

Keen 

The keel consists of a timber, L2in. by Sin., in lorig 
lengths fastened with Ijin. headed bolts set up over 
clinch rings at the bottom. The keel is fastened to the 
centre keelson and to the top floor timbers as follows : 
In each bay one I{in. drift bolt driven from the inside 
and clinched over a ring outside; in each bay two Lin. 
headed bolts driven from the inside and clinched over 
rings on the bottom of the keel; at each frame two Hin. 
drift bolts are driven from the inside and clinched over 
rings outside. 

The keel is protected by a shoe 3in. thick by 18in. wide. 


AND KEELSONS, 


STEM AND STERN Post, 

The stem, sided T8in. and moulded 24in., is 46ft. long 
and scarfed to a natural knee at the forefoot. A half 
round iron band, 5in. wide, extends from the stem head 
down to 2ft, below the light water-line, and is wrapped 
over and fastened to a jin. by 10in. flat band extending 
around the forefoot over the keel split and spread at the 
eud. The apron, sided L8in. and moulded 24in., is in one 
length, extending to the forecastle deck. The knightheads 
are in one length to the foreeastle head, sided. 24in. and 
moulded 12in. A natural knee connects the stem to the 
keel and the deadwoods are chocked into the keelson and 
apron. 

The stern 48in. fore-and-aft and L8in. wide, 
bearded aft near the rudder to l2in. wide. The bottom 
is fitted with a cast steel shoe, carrying the bottom rudder 
pintle and the top is chocked solid at the deck beams and 
kneed off sideways. A rudder trunk is built. on the after 
side of the post, fitted with a round lead sleeve turned 
over and made tight top and bottom. <A _ cast steel 
bearing ligned with lignum vitz is placed at the bottom of 
the sleeve and a cast iron stuffing-box at the top. The 
after deadwoods are worked diagonally, as shown in the 
plans, a natural knee being titted at the junction of the 
keel and stern post. wo horn timbers, 18in. by 20in. 
and about 24ft. long, are placed one on each side of the 
stern post connecting with the rim and landed on the 
frames. 

The rudder is built up of two Jin. steel plates set apart 
24in., stiffened by horizontal web plates and angles. 
The rudder stock is of forged steel. 


post is 


FRAMING. 


The side frames are double, L2in. by 12in., spaced 36in. 
centres throughout and extending from the bilge to the 
upper deck. In the way of the bridge house they are 
single, one leg of the frame heing in one length from the 
bilge to the upper deck, the lower end of the leg butting 
and the other lapping the transverse floor timbers. 

Cant frames, of the same siding and moulding as the 
main frames, are built up at the ends of the vessel and 
well fitted to the deadwood. 

The bottom floor timbers are double, 12in. by 12in. 
butted, as shown on the drawings and secured by an 
anchor stock piece the same width as the frame. The top 
timbers are single, except under the machinery, and are 
12in. by 12in. in one length. 

The bottom timbers and heels of the frame are fastened 
together by two lin. screw bolts, each with plate washers 
under the head and nut. At the heels of the frames the 
bays are chocked and made water-tight with a stop-water 
at each side of the chock, shutting off the bottom from the 
side spaces. Each anchor stock piece is fastened to a 
bottom floor timber by two ljin. screw bolts each side of 
the centre. 

Under the machinery the top floor timbers are doubled 
and the spaces between the top and bottom floor timbers 
are chocked in solid. 

The side ceiling is 10in. by 12in., the three up and 
bottom strakes being scarfed 7ft. The bilge ceiling 
consists of four strakes 10in. by 12in. and one strake built 
up of two pieces 1L0in. by 18in. with 8ft. laps. All four 
strakes are edge bolted and fastened to the floors. The 
first two strakes are edge bolted to the bilge log. 


PLANKING. 


The garboard strake is 8in. by 16in. edge bolted to the 
keel, with jin. iron in alternate frame spaces. It is 
fastened to every frame with four lin. by 20in. button- 
head bolts with the heads countersunk and cemented. 

The bottom and side planking is 5in. thick, varying 
from 16in. in width at the garboard to 12in. at the bilge 
and from 12in. to 10in. at the sides. Several strakes of 
6in. planking are provided at the bilge and wales, as shown 
on the midship section. 


Iron STRAPPINGS. 
In addition to the longitudinal and transverse bulkheads 





and double bottom, the hull is further strengthened by 
iron strappings which extend from well forward of No. 1 
hatch to abaft of No. 3 hatch. Diagonal iron straps, 
‘in. by 4in., are let into the outside of the frames and 
inclined at 45 deg. each we.. ‘These are fitted so as to 
meet at the top butt in every other frame space. 

The diagonals are connected at the top butt by two 
fin. rivets and at each crossing by one lin. fitted bolt. 
They are also fastened to each frame timber by a lin. by 
10in. countersunk head blunt bolt. The bottom is 
securely fastened at the bilge corner. 


Decks. 

At the main and upper decks are clamps and shelves 
built up as follows :—The clamp at the main deck is 14in. 
by 16in., the shelf consisting of four strakes each LOin. by 
12in.; two strakes being locked 2in. into the beams. The 
upper deck clamp is 12in. by 14in., while the shelf strakes, 
of which there are four, are 8in. by 12in. 

The upper deck beams are l2in. by 14in., spaced about 
36in. centres and have a Tin. camber. They are doubled 
at the hatch ends and boiler openings. Half beams are 
landed on a fore-and-aft sill, 4in. by 14in., and pulled up 
to the deck coamings by screw bolts. ; 

The main deck beams are 14in. by I4inu., spaced about 
48in. centres doubled at the hatch ends. ‘The main deck- 
‘tween deck—is laid solid with din. by 8in. planking and 
caulked, 

Tie 

Tie rods, I4in. diameter, are fitted from the sides of the 
vessel to the hatch sills at’ the upper and main decks. 
Two are provided in way of each hatch. At the hatch 
end and at every fourth beam between hatches the tie 
rods extend clear across the vessel and are fitted with 
turnbuckles. 


{0Ds. 


Wes FRAMEs. 


Web frames are built in at the hatch ends and elsewhere 
spaced about 9ft. centres. They consist of vertical pieces 
butting against the knee at the bilge corner and the upper 
deck, and are fastened together so as to make solid work. 

Two of the distinctive features of this vessel, the central 
longitudinal bulkhead in conjunction with twin hatches 
and the construction of the bottom, have been patented 
by the designer. 








LETTERS TO THE EDITOR. 


(We ao not hold ourselves responsible for the opinions of our 
correspondents. ) 


UNTFLOW COMPOUND ENGINE, 


Sir, Unitlow engines have been in existence for seventy 
or eighty years, with results still so undecided that. for every 
uniflow engine in use there are in successful daily work several 
thousands of bi-flow compound engines. The first uniflow engine 
worked compound, but the latter-day reversion to uniflow 
single expansion prevents it competing with bi-flow compound 
engines, whose economical records stand fully 30 per cent. 
higher than single-flow single-expansion engines supplied from 
the same boiler under rigorously equal conditions of working. 

The compound uniflow engine indicates 35 per cent. greater 
power than the single-expansion uniflow type on the same 
steam consumption -as any maker cav ascertain practically 
at his own convenience. The lowest curve for a single-flow 
single-expansion engine, published on page 276, September 
28th, 1917, shows a steam consumption over 30 per cent. 
per indicated horse-power hour than the curves from 
many specimens of a now very common type of semi-fixed 
compound bi-flow engine, made in every country, and of which 
the world’s Press—particularly the American-—continues to 
publish the remarkable records, while our own Press advertises 
it with consumption figures that are not approached for steam 
economy by any other motor. The American, French, and 
Austrian Press quote for it, 10 1b. water per indicated horse- 
power condensing ; and 14 Ib. non-condensing, as against 21 Tb. 
by uniflow single-expansion using superheated steam. The 
handicap of single-expansion may in future be avoided by return- 
ing to the original Jacob Perkins’ compound uniflow engine, 
which is altogether a more practical conception of single-flow 
steam engines, as a very brief consideration will reveal to the 
working engineer. 

The single-expansion uniflow engine now used is only a modifi- 
cation of the Perkins’ uniflow compound. It consists of two 
single-acting, single-expansion. single-flow cylinders cast together 
in tandem fashion and fitted with a Todd—~** Cleveland ” 
piston. Except for the purpose of securing a patent, the 
tandemed single-acting engine has no common-sense raison 
détre. It is the most complicated and unwieldy cylinder in 
steam engineering. Separated into two portions with open 
gas-motor ends, the two barrels are reduced to unexcelled 
simplicity, and a two-crank drive thus obtained makes the engine 
more practical for road vehicles of all types ; while for mills 
and factories it reduces foundation space, ensures prompter 
starting and permits the use of a smaller or lighter fly-wheel. 
A compact, workmanlike engine results from the breaking of 
the tandem cylinder at the middle. The steam operation is 
in no degree changed by this division. The simplification is such 
that the smallest and cheapest of toy steam cars, with fin. 
cylinders, can be made on this system—both single-expansion 
and compound. The uniflow engine—with its steam admission 
at one end and exhaust at the other—can never be else but 
single-ecting, with an idle return stroke equal in length to the 
useful outstroke ; no species of tandem arrang t can alter 
this material fact, or make out a double-acting engine from a 
useful stroke of only 26in. in a 54in. cylinder, as obtains in 
existing specimens. 

To realise an economy of fully 30 per cent. by the Perkins’ 
compound uniflow engine over the Stumpf single-expansion 
modification of it, suffices to connect the exhaust end of the 
small cylinder with the admission end of the large cylinder. 
The steam and coal economy in the uniflow compound engine 
will be determined by the ratio of the cylinders, L.P. =: H.P., 
just as it is determined in all bi-flow compounds, and at equality: 
of all other measures. : ‘ 

If the tandem, single-crank, uniflow compound is still for 
reasons preferred, then the smaller cylinder should be encased 
in a steam jacket forming a receiver around it with a total volume 
equal to the volume of the L.P. cylinder. In order to work 
efficiently with a cut-off of 30 per cent., the large cylinder should 
have three times the volume of the small one, otherwise the total 
volume engendered by the small cylinder will exceed the 
volume of the large cylinder at that point where the L.P. piston 
passes at the moment of its cut-off. Through ignorance of this 
rule hundreds of compound engines have been rendered inefficient 
and scrapped—more particularly locomotives. 

For.motor cars or road locomotives the tandem arrangement 
is mechanically unfit. The division of the long tandem cylinder 
is essential for obtaining a more regular torque on the driving 








shaft. A pair of tandem compound bi-flow engines, arranged 
in V-fashion, is not totally thknown to modern steam médtoi 
cars, but it is not to be recommended ; and it takes too much 
head room in the vertical direction. In railway locornotives 
the Perkins uniflow compound engine can also be conveniently 
arranged on the Demoulin stepped-disposition for cylinders, 
and with slightly greater suitability than even double-acting 
cylinders, for this one reason that the exhaust from the back 
end of one cylinder eccurs just at the admission level of the 
second-expansion cylinder. ‘ 

In the case where two cranks and a short foundation base are 
necessary, as in traction engines, road rollers, motor cars, &c., 
the two barrels are placed alongside, and the ‘‘ open”’ exhaust 
end of the small cylinder connected by a diagonal passage or 
pipe—the receiver—-to the closed end-of the large cylinder. 

This engine works uniflow, as in the ‘‘ single-expansion ” 
types: bu, with it, one single admission of steam from the 
boiler makes two strokes of the engine —-out and ir-—these two 
strokes developing the same power as realised by means of 
two strokes, with two steam admissions, in single expansion. 
For this single steam admission 20 per cent. more steam 1s 
required than for one single admission in single-expansion, but 
30 per cent. less steam is used than for the two admissions 
required for the two strokes in single expansion. Usually, for 
an engine of a given weight, the compound uniflow engine develops 
15 per cent. more power on a total heat consumption, 15 per cent. 
less than in uniflow single-expansion. This result is indicated 
by the pressure recorder; it has algo been demonstrated in 
certain compound engines--locomotives--by means of those 
drifting valves which permit a bi-flow compound engine to be 
run, momentarily, as a uniflow type of single-expansion engine 
and in giving a larger total diagram area, for any given quantity 
of steam used, than can, at any time, be realised in a single- 
expansion uniflow. 

When a uniflow single-expansion indicates an exhaust at 
atmospheric pressure, the common and popular idea holds that 
no more work can be obtained from that steam since there is not 
left an ounce of pressure residue to even blow the furnace fires. 
Yet, even with hypothetic indicator diagrams in the form of a 
rectangle showing a mean pressure of 100 lb. for every 100 Ib. 
pressure admitted, that indicated power is still 30 per cent. 
less than is indicated in bi-flow compound expansion under 
equal conditions of working. The maximum M.E.P. indicated 
in single-expansion, single-flow is—at the limit—97 Ib. per 100 Ib. 
admitted, when working dead slow, with full opening, or cut-off, 
by trip-geared poppet valves. Under similar conditions a 
bi-flow compound engine indicates 140 lb. total effective 
pressure per 100 lb. admitted. This relative difference continues 
constantly in measure as the speeds in both systems increase 
up to over 300 revolutions per minute, the relative falls of 
effective pressure being practically equal in both systems and 
forming two parallel curves, or nearly so; the average of the 
M.E.P. curves, per unit of steam consumed, being 30 per cent. 
higher in the case of the compound expansion. In addition, 
the final low-pressure cylinder back-pressure still provides 
sufficient energy to maintain the fires when working with heavy 
loads, and without using the blower or a tall chimney extension 
as in college laboratery tests. It has not infrequently been seen 
stated in print that the Stumpf engine applied to locomotives 
does not give rise to an ounce of back pressure on the pistons, 
the exhaust up the blast-pipe being made at atmospheric pressure 
and therefore creating no draught through the boiler tubes 
a species of steam ‘‘damper.’’ The function of the blast-pipe 
is entirely overlooked. 

When a single-flow single-expansion engine exhausts at atmos- 
pheric pressure—practical enough in stationary plants—the 
cylinder barrel becomes cooler at the exhaust end and throughout 
the fall of pressure behind the piston ; and that end is not warmed 
up by any back-pressure heat. In consequence the indicator 
ecard shows —page 276--a rapid fall of the effective pressure, 
without that relative increase of area and of power at the toe 
which is customarily attributed to re-evaporation in all bi-flow 
engines. In allowing uniflow engines to work compound, those 
effects which single flow is, in theory, supposed to attain become 
intensified. Thus, in staged expansion, the steem from the 
boiler enters a cylinder always hotter than is possible with singie- 
expansion --hotter both during the admission and the expansion. 
The minimum back-pressure in the “* admission” cylinder 
will be 25 1b. per 100 tb. pressure admitted, and the specific 
heat of the 25 Ib. pressure will be proportional. The cooling down 
at the exhaust end is, therefore, very much less accentuated, 
and the indicator card shows a very high expansion line. The 
25 lb. per 1001b. of initial steam then proceeds fram the 
small cylinder to a cylinder of three times larger volume, and 
indicates behind the large piston a power equal to that previously 
behind the small piston ; while the final back-pressure against the 
large piston—uniflow—may he 6 lb. per square inch, in order 
to maintain an adequate smoke-box vacuum for the fires of a 
locomotive when working against heavy resistances. 

In single-expansion uniflow the total gain by the system 
is due to the increased area of the card resulting from the absence 
of back pressure--- usually 6 to 10 per cent. economy. Ti, ;in 
engines using solid fuel and dependent upon the force of the blast 
—back pressure-——for the incandescence of their fires, there 
should arise a default of blast-pipe pressure, the boilers would 
cease to generate sufficient steam. Experiments with ‘* Stumpff”’ 
uniflow locomotives showed an economy of about 6 per cent. 
in fairly light work, and a corresponding loss when the same 
engines were put to the work on heavier grades, and when, 
naturally, the blast was heavier—te ensure rapid combustion. 
The most remarkable fact is that a system depending for its 
economy on the elimination of back pressure should ever be 
applied at all to solid fuel-burning railway locomotives except 
in connection with staged expansion—when the Jacob Perkins’ 
uniflow engine permits a reasonable hope of success and of 
advance along lines of more power for less money, and -without 
payment of royalties. M.I.C.E, (Fr.). 


POUNDS PER SQUARE INCH. 


Srr,—-Mr. Dendy Marshall, in your issue of August 24th, 
suggests ‘‘ pinch” for ‘‘ pounds per square inch,” but that 
word exists already both in orthodox and unorthodox English. 
What is the matter with ‘‘ Squinch ” ? 

Associate MEMBER, 

Jamaica, September 2Ist. 








EDUCATIONAL INTELLIGENCE. 


INSTRUCTION IN “*CECHNICAL OPTICS. 


Ar the last meeting of the governing body of the Northampton 
Polytechnic Institute, Professor Frederick J. Cheshire, Director 
of the Department of Technical.Optiés in the Imperial College 
of Science and Technology,: South Kensington, S.W., was 
appointed Honorary Head of the Technical Optics Department 
of the Northampton Polytechnic, in accardance with the schemes 
of the Board of Education and of the London County .Couneil, 
for the provision of instruction in technical optics. These 


schemes may now therefore -be' regarded as definitely-and fully 
launched, and it is not too much to hope that in view of the 
careful consideration given to their elaboration, their effect upon 
the training of present and future genérations of optical workers 
will be an important factor in replacing the optical trade of this 
country in the leading position which it occupied until about 
the last quarter of the nineteenth contury. 
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MECHANICAL ARMS FOR MAIMED SOLDIERS. 
By EDWARD W. HOBBS, A.1.N.A., M.J.TLE, 
No. I. 


THe war has brought us face to face with many 
problems, and many truly human problems—the 
care’6f the blind and the maimed, which, for the 
duration of their lives, devolves upon the State. Now, 
although the State—through the Pensions Ministry- 
is nobly dealing with this responsibility, there is, not- 
withstanding, a strong individual responsibility ; it 
inay be one’s ewn relative who is maimed, or it may. 
be the need to employ a married man, so that any 
attempt to deal with one of these problems should 
inerit the attention of us all. 

Consider for a moment the plight of thousands of 
our fellow-eountrymen, and those of our Allies, who 
have lost their arms and hands. The problem is so to 
re-equip *‘amputated men,” who have lost an arm or 
arms, that they may be able to render themselves 
efficient wage-earning citizens, and generally capable 
of resuming their pre-war, or some other practical 
remunerative work, and to do this efficiently research 
must be directed along two great lines :—(a) The 
whereabouts and nature of the amputation ; (b) the 
mentality and occupational ability of the patient. 
These two factors are, or should be, the decisive items 
in determining the type of artificial limb provided. 

These two headings may be subdivided further as 
follows :— 

The Nature of the Amputation._-Amputations are 
chiefly (a) at or through the wrist; (6) between 
the wrist and elbow, where a useful stump remains ; 
(c) at or adjacent to the elbow ; (d) above the elbow 
and below the shoulder, where a usable length of 
stump remains ; (e) at or through the shoulder joints 
where no usable stump remains, and also where 
there is no stump at all. These are also sometimes 
complicated by other local wounds, the presence of 
protruding bones scarcely covered by flesh, and the 
loss of both arms either wholly or in part. By far the 
larger number of cases, however, come under the 
headings of (6) or (d). Some allowance must also be 
made for the difference in conditions between the loss 
of the left arm and the loss of the right arm, although, 
for all practical purposes, a man may always be 
considered as having lost his left arm, as it is always 
preferable to teach the remaining hand, even when it 
is a “ left,” to do the duties usually allocated to the 
“right.” and consider the artificial limb as comple- 
mentary to the natural hand. 

In this connection it is interesting to note that the 
eminent French surgeon, Dr. Boureau, advocates the 
training of one-arm men on such lines that they 
develop the natural and remaining limb to do all it 
can, and then supply an artificial arm to act as a 
helper to the sound hand. 

Personally I would go further, and advocate the 
early training of the men to use their natural hand as 
much as possible—to develop their control and move- 
ment of the stump—and also to train the men to 
become proficient in the use of their sound and arti- 
ficial limbs before they are discharged from the Army, 
as thereby the earning capacity of the men would be 
greatly increased. This, of course, would be quite 
distinct from the trade training schools. 

The Mentality and Occupational Knowledge of the 
Patient has a great bearing on the problem, and 
demands the most careful consideration. Roughly 
speaking these cases group up as follows :—(a) Social 
duties ; (6) light sedentary work, semi-skilled ; (c) 
light manual work, semi-skilled ; (d) heavy manual 
work, semi-skilled; (e) light skilled occupations 
demanding the sense of touch; (f) light skilled 
occupations of an operative character; (g) heavy 
skilled occupations ; (h) unskilled work, or work 
requiring one hand only. 

The following list gives a few examples of trades 
and. occupations falling under this grouping :— 
(a) Social duties includes personal requirements, such 
as dressing, handling food,. smoking, writing, card 
playing, handling coins, and so on ; (b) light sedentary 
work, including secretarial and clerical work, draughts- 
men, shop assistants ; (c) light manual work, horse 
drivers, grocers’ assistants, electric bell fitters, store- 
keepers, painters, bootmakers, gardeners ; (d) heavy 
manual work, semi-skilled, blacksmiths, strikers, 
riveters, navvies, miners ; (e) light skilled occupations 
demanding the sense of touch, French polishers, 
jewellers, diamond cutting, lense grinding ; (f) light 
skilled occupations of an operative character, turners, 
fitters, carvers, joiners, aeroplane propeller makers, 
machine tenders, bricklayers, painters; (g) heavy 
skilled occupations, blacksmiths, plate benders ; 
(4) unskilled work, lift attendants, porters. Work 
requiring one hand only, scarcely enters into the pro- 
blem, except in double amputation cases. The items 
mentioned are only comparative, and not intended to 
be either complete or exclusive. 

The loss of the right or left arm must be borne in 
mind with all the above, and also all those occupations 
in all the groups which are cither (a) single-handed 
operations, ¢.g., writing; (b) double-handed opera- 
tions, where one hand performs one part of the work 
independently of the other hand, e.g., using a hammer 
and cold chisel ; (c) double-handed occupations, where 
the one hand assists and collaborates with the other, 
e.g., swinging a heavy axe or sledge hammer. or using 
a jack plane. 


practicability. 





From the foregoing very incomplete analysis some 
idea of the magnitude and diversity of the problem 
can be realised, but the very magnitude of the problem 
is the greatest argument in support of any effort to 
help in its solution. The whole life, work, and future 
of every armless man depends upon the efficacy of the 
solution of this problem. 

Consideration of these different factors in the 
problem shows that there are certain lines along which 
success may be attained, and that there are many 
common requirements ineach, which should be found 
in any and every artificial arm. 

They may briefly be summarised as follows : 
(a) Lightness with strength; (6) ability to handle 
food and clothing; (c) adaptability ; (d) pleasing 
appearance. And to ensure the commercial and 
practical utility of the artificial limbs they should be 
(e) standardised and interchangeable ; (f) strong and 
durable yet easily repaired ; (y) low in cost of upkeep. 

The movements required in any substitute arm may 
be summarised as follows: - (a) Wrist. amputations 
retention of natural forearm motions; (6) below 
elbow amputations wrist turning and bending 
movements ; (c) through elbow amputations —elbow 
bending and wrist turning and bending; (d) above 
elbow amputations elbow bending and turning, 
wrist turning and bending, rigid locking of forearm 
in any position; (e) shoulder amputations— the 
whole of the movements in (d) with the addition of 
shoulder action, lifting arm complete, sideways motion 
of arm complete, control of backward movements, 
and bending of the whole arm. 

There are here three problems, first, to retain 
without restriction the natural movements of the 
remaining part of the limb. Unless the artificial arm 
be carefully designed and fitted, there is a risk of its 
preventing a useful movement which is present in the 
stump, as, for example, most artificial arms for 
amputations in the neighbourhood of the wrist, 
abolish the natural twisting movements of the fore- 
arm—pronation and supination. 

In the second place it might be thought that an 
artificial joint fitted beyond the end of the stump, 
for example, the elbow joint of an artificial arm for 
amputation above the elbow must be inert, and only 
capable of passive movement by a force externally 
applied by the wearer’s sound hand. But this is not 
so; there is a limited series of movements of the 
shoulders, back and chest, which can be utilised to 
move the joints of the artificial limb, the force being 
transmitted by leather thongs or Bowden wires. 
Movements which can be thus utilisedare (1) eleva 
tion and depression of the shoulder; (2) forward 
movement of the shoulder or of both shoulders ; 
(3) expansion of the chest. As well as certain move- 
ments of the stump itself. 

In the third place it is essential to be able to 
supply these artificial jomts with adjustable rigid 
locks, which stop movement in either direction ; 
moreover, these locks should be either hand con 
trolled or purely automatic in action. 

The foregoing brief analysis only deals with the arm 
itself. The hand is the greatest problem ofall. The 
duties it has to perform are so varied and opposite in 
character that it ‘s small wonder the absolutely 
perfect artificial hand has not vet been produced. 
The chief requirements in an artificial hand—-or some 
substitute for the natural hand—are (a) lightness 
and strength ; (6) suppleness ; (c) rigidity ; (d) sense 
of touch or pressure ; (e) a firm clasp ; (f) ineans to 
linpart movement to the object being held or touched ; 
(g) a natural appearance. [t is obviously impossible 
at present to make artificially a hand or a substitute 
in the shape of an implement which can fulfil the<e 
requirements. A mechanical hand, or substitute, 
must be designed for a definite purpose, and a ready 
interchangeability of these hand substitutes is desir- 
able, so that one limb, by the fitting to it of several 
hands or hand substitutes, may be useful for many 
purposes. A great feature of any successful hand, or 
substitute, should be the suppleness of the wrist joint, 
or its equivalent. The natural wrist has five distinct 
movements, the use of all of which gives to the natural 
hand a wonderful mobility, and the reproduction of 
this mobility is quite one of the most difficult parts 
of the work. 

Such are some of the difficulties and chief require- 
ments in an artificial limb. Consideration will now 
be given to a system I have devised for the practical 
re-equipment of the amputated, which, although it is 
not claimed to be complete or final, has probably 


gone much further than any other along the lines of 


standardisation, interchangeability, and, above all, 
There are numerous men re-equipped 
with these arms who are now successfully earning 
their own living. From the outset it was found that 
no one type of hand or arm could fulfil all the require- 
ments, and consequently a system of re-equipment 
has been devised rather than merely the production of 
an artificial arm or hand. 

The system is worked out on the lines of the analysis 
already set out, and aims at providing a limb or 
appliance which is adaptable to the needs of every 
wearer. In this way every man who has lost an arm 
needs a hand ; hence a hand is common to every arm, 
and is the basis of the system; the term ‘‘ hand” 
here including any clasping device or special appliance, 
as well as the mechanical. hands with finger move- 
ments. Similarly every case of above elbow amputa- 
tion needs a forearm, wrist movement and hand, and 





an elbow mechanism or movement. Similarly the 
shoulder cases need the whole of the above, with a 
special shoulder mechanism or movement. 

Hence it becomes commercially practical to turn 
out mechanical arms and hands in bulk, and to adapt 
these stock parts to the special needs of each case. 

The first step in standardising was to collect data 
and arrive at conclusions as to the average sizes for 
arms and hands. These having been determined, 
means were provided for the needful alterations of 
size without interfering with the constructional 
methods of manufacture, as will be explained later. 
Lightness with strength is largely secured by using 
high-class steel wherever possible, although ** Dura- 
lumin,” or some similar alloy, may subsequently be 
used. Ability to handle food and clothing is provided 
by the mechanical hand, while adaptability is assured 
by providing means for the rapid removal of any part, 
such as a hand, and the substitution of some other 
device at will. 

A pleasing appearance is given by modelling the 
hands and arms from life, and thus doing away with 
the stumpy wooden effect of the old-fashioned limbs, 
which were chiefly remarkable for their straight lines ; 
whereas in nature there is no such thing as a straight 
line, the human body always having been the ideal 
study in curves. 

I will not burden this account with references to 
numerous failures, such as elaborate devices to secure 
a simple end or delicate mechanisms which would not 
stand up to the stresses of everyday life, but would 
direct attention to the half-tone engravings on the 
opposite page, which have been reproduced from photo- 
graphs of men actually engaged in work or ordinary 
occupations. These men have been fitted with the 
mechanical arms which it is proposed to describe in 
detail in the present articles. They are men who are 
now at work and earning good money. Some are 
bootmaking, some are switchboard attendants, nuni- 
tion workers, horse drivers, labourers, postmen, 
clerks, shop assistants, storekeepers, painters, &c. 
Some of the photographs were taken at out-door 
demonstrations, but none of them are fakes, and all the 
jobs depicted are such as are being regularly performed 
in everyday life. 








THE HISTORY OF WIRE MANUFACTURE. 


Ln his presidential address to the members of the Man- 
chester Association of Engineers, on Saturday last, the 
new president, Mr. Jos. Phillips Bedson, M. Inst. C.E., 
gave a highly interesting historical narrative of the devel - 
opments that have taken place in connection with the 
manufacture of wire. He began the narrative with a 
reference to the inventions of Henry Cort, who was born in 
1740, and after Dud Dudley died, revived the art of making 
iron hy his puddling process. His case is an egregious 
example of an inventor and pioneer being robbed of all 
benefits resulting from his inventions. Cort was born 
at Lancaster in 1740. He migrated to London and estab- 
lished himself as a Navy Agent, buying iron for the 
Admiralty from Russia and Sweden, none being produced 
in this country good enough for ship, anchors, 
cables, &c. This fact became impressed upon Cort, and, 
consequently, he turned his attention to iron making at 
home. With this object in view, he established an iron- 
works at Fontley, Fareham, in Hampshire. On January 
17th, 1783, he took out his first patent for rolling metal 
in grooved rolls, and in 1784 for refining iron by puddling 
with mineral coal. Such was the influence of these two 
inventions, that whilst in 1787 Crawshays, of South Wales, 
were turning out 500 tons of bar iron per annum, in 1812 
they were producing 10,000 tons per annum, on a royalty 
of 10s. per ton to Cort. It may be truly said of Cort that 
by these two inventions he wedded England’s coal to 
England’s iron. In 1784, the year of Cort’s puddling 
patent, England imported her best iron; ninety years 
afterwards she exported iron to the value of £38,000,000 
sterling. 

In establishing his business Cort took in a partner, Adam 
Jellicoe, Chief Clerk to the Paymaster of the Treasurer of 
the Navy, who was to share half the profits. 

Adam Jellicoe died suddenly, some say by his own hand, 
on August 30th, 1789, and he was found to be a defaulter 
to the Navy Fund of £39,676. Jellicoe’s property was 
seized, and with it the deeds of partnership between him 
and Cort, and their joint property worth £250,000 was 
absolutely sacrificed. To shelter others in the Navy 
Department, who were implicated with Jellicoe, all 
papers were burnt, including accounts of £134,000,000 
of public money which had passed through their hands, 
and Cort was left without a shred of security or evidence 
as to patent royalties, &c., and was a ruined man. 

In 1791 Cort appealed to the Commissioners of the Navy, 
but could obtain no redress. The licensees under his 
patents were relieved of all royalties due to Cort ; in fact, 
ironmasters were encouraged to use Cort’s methods with- 
out let or hindrance. 

By Cort’s invention was laid the foundation of the bar 
iron trade of South Wales, which provided the handsome 
fortunes of the Guests of Dowlais, the Crawshays of 
Cyfarthfa, and the Hills of Plymouth. 

Cort’s process of puddling was on a sand bottom, 
and required two tons of pig to produce one ton of malle- 
able iron, and though this proportion was reduced later, 
Mr. Bedson said it was never possible to work with less 
than 30 cwt. of pig, and the labour was so great that only 
2} cwt. could be treated at atime. Of course, such great 
waste in manufacture could not be tolerated, and attempts 
were made to reduce it. It was not until 1820 that 
Joseph Hall, of Tipton, Staffordshire, in experimenting, 
came upon the solution in the process known as “ pig 
boiling,” and by this process made for his firm a.reputa- 
tion for quality second to none. His success was largely 


due to the fettling used for lining the furnace, by which 
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he reduced the waste anywhere from 5 per cent. to 2 per 
cent. 

Whilst Cort was styled by The Times, of July 29th, 
1856, the Tubal Cain of our century and our country, the 
father of the British iron trade, Joseph Hall has been 
styled the inventor of the modern system of puddling. 
Much of Hall’s improvement due to fettling was the use 
ot * bull dog,” a calcined cinder from * pig boiling,” a 
patent for its use having been taken out in 1839! Even 
in this improved process of puddling the work was most 
arduous and exacting, so much so that it was a saying 
that when’a puddlér died he became a grey boathorse. 

Continuing, the’ author said puddled iron was largely 
used in’ the: wire trade for all common purposes, 
such as a low grade telegraph wire, armour for 
submarine cables and. fencing; but for the higher 
grades at this time [English and Swedish charcoal 
irons were required, the former being made in the South 
Staffordshire district and Shropshire, and the latter in 
Sweden, in what; was’ known as a Lancashire hearth. 
The Swedish iron, was imported to this country in the 
form of blooms, billets and wire rods. 


Mr. Bedson then went on to refer to the first snpesiae 


in submarine telegraphy, half of the wire for the first 
cable being, he said, drawn within 600 yards of the place 
of the Society’s meeting, and requiring 1200 tons of No. 4 
Bradley's charcoal rods to produce 950 tons of No. 22 
(0.28in.) gauge wire, equal to 754,000 miles in length of 
single wire. At these same works the wire was drawn for 
the first two wire bridges built in the United States by 
John A. Roebling. One at Covington, Cincinnati, the 
suspension cables of which weighed 500 tons, breaking 
weight “6500 tous, and, the diameter of each being 12}in. 
Each cable was composed of 5200 wires 1760ft. long. 
The other bridge was the Niagara Railway Suspension 
Bridge ‘at the Falls. Charcoal iron was the material used 
for the wire in each.case. “With regard to the Niagara 
Bridge, which was removed in 1897, each of its four cables 
contained 2640 parallel wires, .145in. diameter, making 
the total strength of 11,996 tons, on’a basis of 1648 lb. 
for each wire. The actual stress in the bridge at the 
towers was 6180 tons, which corresponded to a factor of 
safety of 4.41. This increased at the centre of the span 
to 7.83. During the 42 years of service it was sub- 
jected to imereased loads, so that the final stresses were 
considerably in excess of those given. 

On removal of the cables the wire was tested, the average 
of 12 tests showing an ultimate strength of 1566 1b. for 
one wire, which was equal to 42 tons per square inch, 
and was 95 per cent. of the original strength. Its elonga 
tion was 54 per cent. in 2im., and tne reduction 60 per 
cent. at the point of fracture. 

In 1862 George Bedson, of Manchester, took out a patent 
for a continuous system of wire rod rolling mill, whereby 
rods could be rolled in 1] ewt. pieces, since increased to 
3 cwt. in one continuous length. There were three patents 
in this mill, covering the}three leading features : first, 
the door of the heating furnace being placed immediately 
in front of the first pair ofjrolls, so that the heated billet, 
when placed in this first paiot rolls, would draw the re- 
maining Jength out of the¥furnace ; second, placing the 
rolls, 16 in number, in a line, so that ‘No. | roll delivered 
into No. 2, and so on throng the remaining 14 rolls, each 
roll being graduated in increased speeds ‘to suit the acce- 
leration of the reduced Size of the billet as it progressed 
down the mill, where the outcoming round rods were 
coiled up on suitable reels. 
Mr. Bedson by the drawing frame of textile machinery. 


Third, the twisted guide where needed to.present the partly 


This “idea” was suggested to~ 





rolled rod to the succeeding pair of rolls, although this 
was only required once in the first’ mills in rolling iron. 
The rolls in the original mills were placed horizontally 
and vertically alternately to give the requisite compres- 
sion on top and sides alternately. 

In 1863 an experimental mill was erected in the Adelphi, 
Salford, tried, and proved a success. It was then removed 
to Bradford Ironworks, Manchester, where it ran until 
1884. A second mill was built in 1866, part of which is 
running to-day. In 1867 a duplicate of this mill was 
built for Messrs. Washburn and Moren, of Worcester, Mass., 
U.S.A., where it came under the superintendence of Mr. 
Charles H. Morgan, and from that mill sprung up under 
Mr. Morgan’s guidance the successful adoption of the con- 
tinuous system of rolling in America, on the Continent, 
and in South Wales. Mr. Bedson, in 1860, also patented 
a continuous system of galvanising which secured an ex- 
cellent coat of zine on the wire, a perfect mechanical 
adhesion of the two metals, and a maintenance of all the 
wire’s ductility and strength. This invention was pirated 
by the Germans, and has been, and is, adopted as the best 
practice to-day all over the world. 
~ The author then went on to allude to what he described 
as the second phase of wire manufacture, which he called 
the era of homogeneity brought about by the invention 
of Henry Bessemer in the sixties. Bessemer steel, he 
said, drew well, but it did not displace the use of iron. 
The treatmest was much the same as for iron, excepting 
in the heating for the rolling mills, when it was only raised 
to a bright red, whereas for iron a ‘* wash heat’ was re- 
quired. 

The third era in wire production began with the 
use of basic steel, due to the inventions of Thomas 
and Gilchrist, and this metal now holds the premier 
position for wire-drawing purposes. Through the 
introduction of basie steel, the cost of wire-drawing 
has been reduced and the work simplified. The fourth 
era, according to the author, dates from the intro- 
duction of the electrical drive, in 1892, when he himself 
laid down a plant at Middlesbrough. It was the first 
wire-drawing plant so driven in the United Kingdom, 
and is now in the possession of Dorman, Long and Co., 
Limited. The author said that although puddled iron 
had languished since the introduction of basic metal in 
and about 1884, it retained two strong characteristics, 
namely, its fibrousness and its rust-resisting properties. 
Basic steel is now being made out of a common English 
pig iron by the Shelton Iron and Steel Co., Limited, and 
gives a wonderful analysis. It is practically a pure iron, 
and for its electrical conductivity, ductility and flexibility, 
Mr. Bedson considers it superior to any other iron. Its 
rust-resisting qualities as a whole are greater than those 
of ordinary basic metal, as it rusts in a most even manner 
over its whole surface, and not by pitting, as ordinary basic 
does. Hence it takes a'longer period to rust as a whole, 
and can fill its functions for a longer time. 

Mr. Bedson recalled the number of articles in which wire 
forms part. Pins, needles, bed., chairs, cooking utensils, 
nails, screws, ropes for ships, ropes for hauling our coal 
out of the bowels of the earth, telegraphs, telephones. In 
fact, he said, we seem to live‘on wire, and more so to- day 
than ever; for has not this war become a ‘* wire war” ? 
From the rivets in the soldier’s boots to the wire which 
keeps the shape of his cap, to the nets which catch sub- 
marines, to say nothing about entanglements, for which 
13,000 tons of barb wire were handled by the railway com- 
panies during the-first-year-of the war, and“ during 1916 
no less than 15,870 tons were produced by one firm in Man- 
chester. 





QUEBEC BRIDGE. 


AvrHouGn detailed particulars of the operation of 
lifting into position the central connecting span of the 
Quebec Bridge have not yet reached us, we are enabled to 
reproduce above, and on page 338, three views showing 
the undertaking in course of execution. One of the 
views represents the span, after being floated into position, 
having the hoisting gear attached to it. The other two 
engravings show the span being hoisted. Our readers 
may be reminded that the structure measures 640ft. in 
length, is S88ft. wide, and weighs somewhere about 
5000 tons. 








N.S.W. REPATRIATION SCHEME. 


Tae Government of New South Wales, in anticipation 
of the termination of hostilities, is preparing schemes for 
the répatriation of ifs Australian soldiers. — It is intended, 
moreover, to extend operations so as to provide homes 
for British ex-soldiers. In carrying out the work of 
preparing the land for farms, no departure has been made 
from previous practice in respect of training intending 
settlers. For many years past it has been the custom 
for the State to assist those immigrants only who have 
already practical experience in rural life or farming 
methods. It was found, however, that the training in the 
old country was not always of direct value to Australian 
conditions, and that a further period of training in the 
Commonwealth was necessary before the immigrant could 
be fairly lodged. Moreover, there was the difficulty of 
inducing him to learn new methods and abandon old 
convictions. To place British ex-soldiers who may be 
delayed in demobilisation under the obligation of under- 
going a further period of training in England before they 
sail would‘lead to an unnecessary loss of time, so that the 
Minister for Lands has determined that the chief qualitica 
tions shall be physical fitness and willingness to work, and 
if these be present the intending settler could secure his 
training on the spot in New South Wales. 

The Government has also undertaken the policy of group 
settlement, that is to say, the land is thrown open in a 
certain locality—available for forty or fifty farms. An 
equivalent number of applicants will be selected, and they 
will proceed to the locality, where they will be occupied ini 
the preparation of the farms for cultivation. During the 
process they will gain practical experience, and as the 
farms become ready and each man becomes competent, 
he will be placed upon a holding. In this way groups of 
friends could arrange to settle together, and they would 
be under supervision of agricultural experts, whose duty 
it would be to train them to deal with local conditions of 
soil and.climate. In the interval of fraining, the Govern- 
ment assists the men either by the payment of wages in 
respect of the work they carry out, or by making temporary 
advances which will be charged against the land on their 
taking possession. Any further expenditure that is 
required during the period of occupation is granted on 
very easy terms by,the Government. The chief, but very 
necessary, requirements are energy and determination to 
get on. 

The above principle of local training and group settle- 
ment is to be extended to minor forms of rural occupation, 
such as the growing of fruit, raising of pigs, poultry rearing, 
and bee farms. 
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RAILWAY MATTERS. 


SPECIAL efforts are being made to get the female staff 
employed by the Midland Railway Company to join the 
Midland Railway Rifle Club, of whieh Mr. D. Bain is the 
captain. 

THE position of Director-General of ‘Transportation of 
the United States Expeditionary Force in France is being 
filled by Mr. W. W. Atterbury, the vice president of the 
Pennsylvania Railroad. 

THE Queenstown Government Railways are the latest 
to be the subject of ah investigation. Messrs. M. Kirwan 
and Arthur Cooper have been appointed a commission 
for the purpose of inquiring into and reporting on the 
administration. 


As a result of the common user of cars in the United 
States, and despite the pressure upon the railroads of that 
country, millions of tons of Government supplies, including 
timber, munitions, and materials for Government construc- 
tion, have been transported by the railroads without a 
hitch and without interfering to any extent with the regular 
commercial traffic of the country, which, too, has increased 
to vast proportions. 


Six members of the staff of the London, Brighton and 
South Coast Railway, and one of the South-Eastern and 
Chatham were last week presented by the chairman of the 
former company with rewards for courageous and prompt 
behaviour in dealing with a fire that broke out on a train 
conveying ammunition, The steps taken by these men 
to extinguish the fire involved great personal risk, and 
their success undoubtedly prevented what might have been 
a serious disaster. 


THE parties interested in exporting bituminous coal from 
Baltimore, Norfolk,and other points on the Tidewater, have 
arranged to pool their coal and to load vessels from a 
common stock, As a result the average detentions in days 
per car at Curtis Bay, Baltimore, where the pool was 
started on July 15th, was 5.15 for the first half of the 
month of July, and only 2.5 for the latter half. . At New- 
port the Chesapeake and Ohio, on August 6th, was 
enabled, through the working of the pool, to load over 
21,000 tons, as compared with the previous average of 6000 
tons. ; 


CONCESSIONS to nurses in the matter of reduced fares 
as mentioned in this column in our issue of the 28th ultimo 
have been followed by the announcement of reduced fares 
for mercantile seamen. When a ship has been diverted, 
by order of the competent authority, to some port other 
than that at which the crew would ordinarily have been 
discharged, the seamen will be entitled to travel free to 
the latter port. Seamen of vessels other than those 
referred tu above who desire to travel to their homes on 
their discharge will be allowed to do so on payment of 
two-thirds of the present fare. 


A PASSENGER, journeying by the Midland Railway, 
Northern Counties Section, took with him his bicyele, on to 
which was strapped a bag. The bicycle was put into the 
guard’s van all right, but when it was claimed, at the end 
of the journey, the bag was missing. The passenger, 
therefore, sued the railway company for the value of the 
contents of the latter, but it was pleaded that the plaintiff 
took with him, as passenger's luggage, what was not 
luggage, but merchandise, and that the bicycle ticket he 
had covered the bicycle alone. Judgment was given in 
favour of the railway company. 

THE appointment of Mr. W. D. Robb, the superintenden® 
of motive power, Grand Trunk Railway, to be vice-presi- 
dent in charge of motive power, car equipment and 
machinery, has given considerable satisfaction to railway 
mechanical engineering circles in America. It may be 
remembered in this connection that last winter Mr. D. F. 
Crawford, the general superintendent of motive power, 
Pennsylvania Lines West of Pittsburgh, was made general 
manager, whilst only a month ago Mr. George W. Wildin, 
the mechanical superintendent of the New York, New 
Haven and Hartford Railroad, was appointed general 
manager of that line. 


On July 2 25th the Federal Minister for Works and Rail- 
ways, in moving the second reading of the Commonwealth 
Railways Bill, said that the proposed legislation was ren- 
dered necessary by the early completion of the East-West 
Transcontinental line. The Commonwealth would then 
have three lines—the East-West Transcontinental, with 
a length of 1052 miles ; the Port Augusta to Oodnatta, 478 
miles, and the Darwin to Katherine River, 200 miles. Up 
to the present these lines had been operated in three dif- 
ferent. ways, and the Bill would bring them under uniform 
control. The measure provided for non-political control 
hy a Commissioner——we presume Mr. N. G. Bell, the pre- 
sent, acting Commissioner-—who would be appointed for 
five years at a salary not greater than £2000 a year. In 
commenting on the proposals, the Melbourne Age says 
that. the most important feature is the provision which 
does away with the pernicious system of political control. 


Tue night indication for a distant signal in the “ on” 
position is, except on the Metropolitan District and its 
allied tube railways and on certain portions of the Metro- 
politan, the same as for the danger indication for a stop 
signal, viz., red. There is, however, the difference that 
a driver is allowed to-pass the red light of a distant signal, 
but he must stop at that of any other signal. This is an 
inconsistency that is not very creditable to our railway 
administrators, .especially as we have reason to be proud 
of our signalling arrangements. In the United States 
there was no'such anomaly, for the simple reason that the 
all-right signal, being a white one, green could be used for 
the “‘on” position of distant signals. ‘!This is worse 
than the practice of which we are guilty, as any white light 
might be mistaken for a ‘“‘ clear” signal. . When this was 
appreciated, green was adopted for “ clear ’’. and yellow 
substituted for green in distant signals. This is what has 
been done on the electrically-worked railways of London, 
but the trunk lines have not followed suit. Now, how- 
ever, the Great C ntral has had some experience with yellow 
lights in the three-position signals at Keadby, with the 
result that yellow has been adopted for the “on” night 
indication in the distant signals between Marylebone and 
Neasden, and; ‘no ‘doubt, the change will ‘be extended” 
throughout the system. 


NOTES AND MEMORANDA. 


OnE gallon of tar is usually. sufficient for spraying 54 
square yards of road surface, and a gang of six men with 
a $20-gallon boiler will tar-paint 5000 square yards in an 
ordinary day’s work. 





THE latest practice in connection with wood paving is 
to provide a thin layer of some asphaltic or bituminous 
material between the concrete foundation and the wood 
blocks to absorb shock and distribute dampness. 


Barrow has done much more house-building than any 
other town in the kingdom of late. The Building News 
says that during the past three years 1079 houses have 
been certified in Barrow, providing accommodation for 
5395 people, whilst in six years accommodation has been 
provided for 10,125 persons. Messrs. Vickers built 502 
of the 1079 housos erected sineo 1912. 


THE modern battery system of ignition for motor car 
engines is a direct descendant of the first high-tension 
system of electrical ignition which was devised and con- 
structed by Lenoir about 1860. The modern battery 
system is constructed on much the same lines, except that 
the trembler make-and-break on the induction coil has 
been replaced by a. positive make-and-break mechani- 
cally operated. Most of the troubles experienced in the 
early days of motoring were due to the trembler coil, and 
in the latest systems used in America this device is dis- 
pensed with. es 

ACCORDING to stat’stics recently issued by the United 
States Geological Survey, the quantity of petrol extracted 
from natural gas in that country during the year 1916 
was 106,212,809 American gallons—an American gallon 
being equal to .83254 of an English gallon. ‘The increase 
in last year’s production of motor spirit from natural gas 
in the U.S.A. represented a gain of 59 per cent. over the 
previous year. Whereas in January, 1916, there were 
in the United States 414 plants for extracting motor spirit 
from natural gas, there were in December last year 594 
such plants. It is said that about one-half an American 
gallon'of petrol'is recovered from each 1000 cubic feet of 
gas. , 

In France a new formula has, according to the Cycle 
et Automobile Industriels, been issued by the Ministry of 
Public Works, and is now being employed by the Service 
des Mines for determining the amount of annual tax pay- 
able by motor car owners. The new formula is as fol- 

; 
lows: H.P. ~ S_X E > xe x LX” in which N is the 
number of cylinders ; K a constant variable in accordance 
with the number of cylinders of the engine (0.0002 for 
single cylinders, 0.00017 for two cylinders, 0.00015 for 
four cylinders, and 0.00013 for engines having more than 
four cylinders) ; D the bore in centimetres ; 
in centimetres, and » the number of engine revolutions 
per minute, the ldtter to ¢ paatateetd to the maximum eee 
of -the-car-on the level. —-—- - 


A Trecunicat Paper (No. 11) of the United States Bureau 
of Mines suggests the following simple test capable of de- 
tecting as little as 0.03 per cent. of carbon monoxide in 
the air. One or two drops of blood from a pricked finger 
are diluted with water until this assumes a buff-yellow 
colour. Some of this discoloured water is placed in two 
100 cubic centimetre test tubes, and one of the tubes is to 
be taken into the mine, where-one-half is to be poured away 
at the place where the air is to be tested, the mine air taking 
the place of the water poured away. The tube is then to 
be corked, taken to the surface, and to be shaken for about 
ten minutes. If the air in the test tube contains CO, the 
pink colour of the liquid, will indicate the presence of 
hemoglobin on comparing*the tube with the other test 
tube filled with the normal fluid. 


THE process of japanning consists, says Mr. C. D. 
Carlson, in a paper presented before the Cleveland 
Engineering Society, of two operations, one thermal and 
the other chemical. First the solvents in the lacquer 
keep the material liquid until it has an opportunity to 
spread or flow evenly over the surface to be coated, 
whereupon they: evaporate, leaving a smooth viscous 
covering. This is a physical process and is brought about 
by the application of. heat. The material thus left after 
the solvent has evaporated must be changed from a 
viscous to an elastic solid, which change is accomplished 
by oxidation, the action being speeded up and a more 
complete solidification secured by using high temperatures. 
This constitutes the chemical process. Some great strides 
have been made in shortening the time of japanning 
operations in the last few years. Most manufacturers who 
formerly allowed five to nine hours to complete their 
baking operations, are now doing the same work in from 
thirty minutes to one hour. Even better speeds are 
expected ; in fact, at the present day, laboratory tests 
have produced perfectly baked japan in ten-minute periods. 
In-this case the heat is generated electrically within the 
part*to be japanned. 











In a paper recently read before the Institution of 
Municipal and County Engineers, Mr. EK. J. Goodacre, in 
discussing the question of dry rot in timber, remarked 
that in dealing with cases where the presence of a serious 
attack of dry rot had been established, drastic action was 
necessary. The infected wood should, he said, be oiled to 
keep down the spores, and carefully removed and burned, 
and not deposited in a builder’s yard. . The carpenters’ 
tools, especially’ the saw,. used on the work should:be 
sterilised. This might, he said, appear to some to be 
rather too stringent, but the advisability of such a 
precaution was undoubted. The adjoining woodwork 
should be carefully tested and ‘removed. if there were the 
least signs of \the fungi. 
should be sterilised by a blast: flame, and the woodwork 
should be dried—not by a gas jet, which formed moisture 
as a product of combustion—and treated with a wash. of 
dilute formalin, which is a safe-and most effective antiseptic, 
although it musti’be noted that through evaporation this 
treatment. is purely temporary. Carbolic’acid-is also a 
valuable antiseptit for the purpose. Hot limewash is very 
useful for a mild-attack, and, in fact, most antiseptics are 
more or less .effective.’-.In conclusion, Mr. Goodacre 


strongly urged that, owing to the difficulty of completely. 


eradicating the fungi when once established, preventive 





measures were of paramount importance. 
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MISCELLANEA. 


Tue American Fuel Administrator has stopped al! 
shipments of coal into Canada from American Lake ports, 
in order to meet. the shortage in the North-West. 


ACCORDING to the Sentinella delle Alpi, anthracite 
beds have been discovered in the Alps at Chiappera, the 
last ** borough ”’ close to the border on the way from Italy 
into France. 


Tue report of the Dalmellington Iron Company states 
that there is now in course of erection at the blast-furnaces 
a new turbo-blowing plant to replace the old beam engines, 
which have been in constant service since the establish- 
ment of the works, seventy years ago. 


THE reconstruction of the Yokohama Pier, which has 
been in progress for the past six years, has beem com- 
pleted. The pier is now 1200ft. long and 138ft. wide, 
and the depth, alongside, which was formerly only 26ft. 
at low water of spring tides, has been increased to 35ft., 
providing adequate accommodation for the largest steamers 
engaged in the Pacific passenger trade. Two large double- 
storied sheds have been provided. 


THE Swedish Ironmasters’ Association in 1915 appointed 
a committee to inquire into the future supplies of charcoal, 
as according to careful estimates the country’s stock of 
timber will have to be hushanded so as to allow for a com- 
plete replacement in thirty years. «With a view of saving 
timber the three systems of burning in use (in charring 
heaps, kilns, and using up waste’in- saw-mills) and the 
question of the more extensive use of electric furnaces 
are receiving closer attention... The’ annual consumption 
of charcoal in Sweden is estimated at about 700,000 tons. 


CuROME ore or chromite production in the United States 
in 1916 exceeded all previous records.:». More than 47,000 
tons was mined and sold, against. only 255 tons in 1915, 
according to the U.S. Geological Survey. In the Pacific 
Coast States, particularly California, the increased output 
has been remarkable. In Oregon the .production was 
more than 3000 tons last year, while mM Céllifornia it was 
nearly 44,000 tons. It is evident that for!some time to 
come California will furnish.the chief .domestic supply 
with the output from some deposits expected to exceed 
this year that of 1916. 


In the manufactare of special steels in zonen the use of 
electricity is now coming: into. vagus. Wakamatsu 
Iron Works and the Fujitagumi Steel Works, at Kirokawa, 
TInawashiro, are now equipped for this purpose. The 
latter employs 3000 kilowatts of electricity and produces 
chiefly. ferro-silicon, and at Osaka Harbour also tungsten 
and chrome alloys. Some other concerns are engaged 
either in trials or in the manufacture of the special pro- 
ducts mentioned. According to the Far Eastern Review, 
at. Yasuki and Yoneko ores prepared from sand iron are 
being dealt with in electric furnaces. 


ae In. hardening and tempering-Wchisel, the-best way, says 
the Enylish Mechanic, is to heat it to a very dull red for 
a good inch up from the edge, holding the tongs in the 
left hand and in the right a rub stone—a piece of broken 
grindstone or emery wheel, or, failing these, a slip of emery 
cloth wrapped round a small file. Dip the chisel for about 
half-an-inch until it just turns black, then withdraw it 
from the water and let it rest against the side of the pail, 
so as to steady it; rub it sharply with the stone, so as 
to brighten it, and watch the colour as it runs down from 
the part which is still hot, and when the edge is of a deep 
plum colour, verging on blue, dip it right out. 


NortTHERN Lincolnshire, where there are large beds 
of ironstone and a good number of blast-furnaces, is rapidly 
becoming a centre of steel manufacture, and sanguine pro- 
phets are already saying that in the course of time the 
district. will rival Middlesbrough in this respect, says the 
Ironmonger. Following the establishments of the Frod- 
ingham Iron and Steel Company and of Lysaghts, the 
Redbourne Hill Iron Company is building steelworks 
plant at Frodingham, capable, it is said, of producing 
several thousand tons of finished material per week. John 
Brown and Co., Limited, of Sheffield, also have begun to 
erect a steel foundry in connection with their Trent blast- 
furnaces in the same district,:and will probably carry on 
other. steel processes there eventually. Several other 
large steel concerns are prospecting the district with a 
view to establishing works near the Lincolnshire ore field. 


Pires made with a steel pipe driven to refusal and lined 
with concrete can develop not only the very considerable 
strength of the steel shell alone as an independent column, 
but the strength of the concrete core is materially in- 
creased by the shell acting as a continuous hooping, beside 
which there is an almost unlimited additional strength 
that can be obtained by the addition of vertical reinforce- 
ment bars. Such piles, says Contract Record, can endure 
very hard driving, can be thoroughly inspected inside, 
ean have satisfactory bearing assured at the bottom, and 
ean be reinforced to a high degree of strength comparable 
with massive structural steel columns. This reduces the 
number of piles and the cost of driving, and gives’ free- 
dom from all uncertainty or possible deterioration from 
subterranean obstructions. “The large factor of safety 
in the shell permits the safe application of working, loads 
before the concrete filling is hard, which is often an im- 
portant advantage. 


A Spectra Committee of the Commonwealth Advisory 
Council of Science. and Industry, which:was appointed 
some time ago to consider the question of alcohol fuel, has 
issued a report in:which the opinion is expressed that the 
supply of alcohol ‘is-likely to prove a much more difficult 
problem than the question of the design of the engines for 
its use. The most*economical source at the present time 
for:the production of alcohol is from sugar molasses ; but 
even if the whole available,supply of molasses in Australia 
were used for the purpose ‘in: view it would be sufficient 
for the production of only about 4 million gallons of aleohel 
per annum, whereas the annual importations of petrol are 
in the neighbourhood of 17 million gallons. The total 
average annual quantity of molasses available in Australia 
for distillation is about 50,000 tons, of which about 12,500 
tons are now used for that purpose. The remaining 37,500 
tons_are largely wasted. The. present price of methyl 
alcohol produced from molasses is about Is. 9d. per gallon 
ex store in Melbourne. 
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TO CORRESPONDENTS. 


BP In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public and intended 
Sor insertion in this column, must in all cases be — by a 
poss dy e envelope, legibly directed by the writer to himself, and stamped, in 

that answers received by us may be forwarded to ‘their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 


WP All letters intended for insertion in THR ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 








not neces. for publication, but as a proof. of good faith. No notice 
whatever can be taken of y 
Oe We cannot undertake to be ag drawings or manuscripts ; we must 


therefore request correspondents to keep copies. 
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The German Munitions Supply. 


THE war had not been in progress a month before 
it became manifest that the supply of ammunition 
for the artillery would constitute one of its greatest 
problems. Among the various theories suggested 
in explanation of the sudden check in the German 
advance on Paris, not the least plausible is that 
which ascribed it to a deficiency of shells’for the field 
guns. In the first weeks of the campaign the hostile 
fire was overwhelming. Not only did the Germans 
possess an immense numerical superiority in guns, 
but apparently no limit was set upon their rate of 
fire. A Swiss military journal has stated that by 


the last week of September, 1914, 7.e., less than two. 


months from the opening of the conflict, upwards of 
one thousand German field pieces had been withdrawn 
from the front in a worn-out condition and sent to 
Essen for repair. As the “life” of a field gun is 
estimated at many thousand rounds, this statement, 
if authentic, gives a vivid indication of the volume 
of fire that the Allied troops had to endure in those 
fateful days.. Nor was it only in field guns that the 
German’ predominance was so marked. - Where the 
Allies were ' using heavy - howitzers © singly, the 
Germans employed them by batteries, and the German 
weapons were, as a rule, of superior calibre. Thus 
during August and September, 1914, the enemy 
enjoyed an indisputable supremacy in artillery fire, 
not only in the West but along the Russian front as 
well, for it is well known that Hindenburg’s spectacular 
victory among the Masurian lakes was due almost 
entirely to the crushing weight of his gunfire. At 
the Battle of the Marne the German bombardment, 
though still intense, was perceptibly less than it had 
been during the Anglo-French retreat, and from then 
to the following spring the German batteries, both 
heavy and light, were compelled to practise an un- 
accustomed economy. At that time our military 
authorities were not yet fully alive to the vital 
importance of the artillery arm, and for this lack 
of perception our troops at the front suffered heavily. 
But the insistent call for shells was at last heard, and 
the response was, and still is, on a scale which repre- 
sents one of the greatest achievements in the history 
of our national industry. 

For the last twelve months artillery supremacy on 
the Western front has rested with the Allies, and 
official and private reports leave no doubt that it has 
been steadily increasing ever since the Somme 
offensive. Each of those wonderful: thrusts against | ° 
the main German rampart in Flanders which Sir 
Douglas Haig has been delivering since August was 
preceded by a bombardment so tremendous that the 
best war correspondent has found his vocabulary 
utterly unequal to the strain of describing it. Our 
troops now go “over the top” behind a barrage 
of almost equal intensity, while at the same moment 
another hurricane of fire is descending upon the hostile 
batteries. In the absence of reliable figures we cannot 
even guess at the prodigious expenditure of powder 
and shell involved by these tactics. It is enough 
to know, however, that at no time within the past 
year has our artillery been handicapped in the smallest 
degree by a dearth of ammunition. We are continu- 
ally adding to the number of our guns of every calibre, 
and technical improvements now enable these 
weapons to be worked more rapidly than ever, yet 
the supply of shells keeps pace with the expenditure. 
Furthermore, we have made large contributions to 
the artillery resources of our Allies, and it was gratify- 
ing to hear General Cadorna’s s eulogy of the excellent 
work performed by our heavy batteries on the Isonzo 
front. But if the Allies have gained the upper hand 
in the vitally important element of gun power, it 
would be, wrong to suppose that the enemy has made 
no effort to retrieve his lost supremacy. On the 


contrary, the German industrial system has for a 





year or more been driven at its utmost capacity, 
under a scheme of national service which in scope 
and thoroughness far exceeds the most drastic 
proposals that have been made on this side. It is 
difficult to obtain exact particulars, but we gather 
that the entire male population of Germany between 
the ages of eighteen and fifty is now under compulsion 
to serve either in the fighting forces or in the war 
factories. The women, too, are no longer free agents, 
though it is not quite clear how far the compulsory 
system has been extended to them. It is known, 
however, that the adult female dependents of men at 
the front are virtually forced to do war work ‘under 
threat of having their separation allowances curtailed. 
The Bureau of War Service, which came into existence 
in October, 1916, is in charge of General Groener, 
who appears to possess arbitrary powers over that 
section of the community which is not immediately 
controlled by the military administration. The 
German national service scheme, first promulgated 
a year ago, actually came into effect last February, 
the interval having been utilised to erect a large 
number of munition factories and: to adapt — 
establishments to war needs. So far as we'can judge 
the organising work was carried. out with success. 
Where the difficulty lay was in securing an adequate 
supply of raw material. But even. in this respect 
German resources are very. considerable. The labour 
difficulty was solved in part by: the s:mple expedient 
of forcing the civilians in the occupied territory «f 
France and Belgium to work in the German factories 
or on the land, thus releasing thousands of German 
men and women for the muniticn service. _Germany’s 
problem, it should be remembered, is not so compli- 
cated as our own. For the time being she has no 
occasion to go in for shipbuildingon a large scale, 
except in so far as submarine construction is concerned, 
and is thus able to devote her main effort to the output 
of such material as represents a distinct contribution 
to battle strength. Guns, shells, and aircraft seem 
to he the principal items in the German programme. 
As regards the former, accounts from the front 
make it clear that the hostile fire, though neither so 
intense nor sustained as our own, is still very formid- 
able, and were it not for the excellent counter-battery 
work of our_artillery, aided by the skill and gallantry 
of the airmen, we should find the conquest.of Flanders 
a far costlier operation than is fortunately proving 
the case. As for aircraft, we should say that the 
German position has undergone a notable improve- 
ment since the early part of the year. By June 
Sir Douglas Haig was reporting the presence of large 
enemy air formations along his entire front. Van- 
quished by the individual audacity of our aviators, 
the Germans sought to redress the balance by sheer 
weight of numbers, and thus it has become a common 
sight to witness squadrons of thirty or forty machines 
attempting to cross our lines. On other fronts the 
German aerial effort is scarcely less vigorous. For 
instance, hundreds of machines are being employed 
in the Riga section, where the Russian bulletins bear 
witness to the enemy's incessant activity in the air. 
Here at home we have had reason to learn that, 
however urgent the requirements of the front may be, 
Germany has contrived to accumulate a reserve of 
powerful machines for what Lord Derby has aptly 
termed a,“ political” air offensive. We note, also, 
a message from Holland to the effect that the Dutch 
War-office has purchased a dozen German military 
machines of the latest type, and intends to place a large 
contract for similar machines in the near future. All 
of which suggests that Germany has mobilised her 
industries to some purpose. 

It must not, however, be forgotten that her success 
in this direction has been due in large measure to the 
policy of preparation for war which she has pursued 
for nearly a generation. To take only the ten years 
preceding 1914, we should say that her output of 
armament material, irrespective of warships, was as 
great as that of Britain, France, and Russia combined. 
Besides the Krupp establishments there were many 
State arsenals in Prussia, Saxony, and Bavaria 
continuously at work, the magnitude of their output 
bearing no relation to the normal requirements even 
of Germany's vast armaments. ‘Thus she began 
the conflict with an immense stock of munitions 
already in hand, and the State factories in every part 
of the country provided the nucleus of the compre- 
hensive -industrial organisation for war purposes 
which .we see.in operation to-day. Unless due 
weight is given to the pre-war conditions in the respec- 
tive countries, full justice cannot be done to the 
achievement of our own industry in overtaking the 
long German lead. For several months now the 
German output appears to have been at its maximum, 
yet we have still kept ahead and have not yet reached 
our own limit. What, then, will happen when the 
United States has completed the ackeiaiion of its 
manufacturing resources, and when the workshops 
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of the Union, from Atlantic to Pacific, are pouring 
forth arms, ammunition, and equipment of every 
description 2? The future will show, but we venture 
to think that it is a future which every intelligent 
German must view with the liveliest. dread, 


Fuel Research. 


“ British coal power is an asset that must be 
jealously preserved, and economy in fuel should be 
regarded as a necessary part of national effort.” It 
was with these words that the Board of ‘Trade, in the 
earlier part of 1916, concluded an appeal which was 
made to the public to exercise the greatest possible 
economy in the use of fuel. It is not necessary to 
emphasise here the alarming extent to which our coal 
resources are being squandered. The directions in 
which waste has been taking place for years have been 
repeatedly alluded to, so much so that a survey of the 
reports of the many special committees and societies 
appointed to suggest means of remedying the matter 
leads the ordinary reader to the conclusion that the 
efforts of these bodies have chiefly been spent in 
reviving the errors of the past and present generations 
instead of giving a lead to the future. Some idea 
of the manner in which our coal resources are 
abused may be conveyed by a consideration of the 
most poignant fact that out of a normal annual pro- 
duction of some 280 million tons—during the war the 
output has decreased by about 12 per cent.—barely 
20 per cent. of the whole is actually carbonised. 
Moreover, from this small proportion must be 
deducted approximately 5,000,000 tons, which is still 
permitted to be coked in the old-fashioned non- 
recovery beehive oven. The price we are paying for 
this waste of over 80 per cent. of our maximum 
capacity for producing the by-products of coal 
amounts annually to about 2000 million gallons of 
tar, 300 million gallons of benzol, and 3 million tons of 
that essential fertiliser, sulphate of ammonia. The 
magnitude of the waste, in fact, is so enormous that it 
would be fatuous to pretend that there is any panacea 
which is capable of prompt application. Rectifica- 
tion of past misjudgment must take place over a 
considerable period, the instances most amenable to 
treatment being dealt with at once. 

The first really serious endeavour to cope with the 
problem has been made by the recently constituted 
Fuel Research Board of the Department of Scientific 
and Industrial Research, which, under the direction 
of Sir George Beilby, has just issued its first published 
report. The Board has been working along two main 
lines of research, for it proposes to complete gradually 
a survey—by chemical and physical tests in the 
laboratory—of the various coal seams in the mining 
districts of the country, while a study is to be made 
of the practical problems which will have to be solved 
in order to replace, by some more economical form of 
fuel, a large proportion of the coal at present 
burned in its natural state. Certain it is that the 40 
million tons of coal annually employed in that most 
prodigal of devices, the open grate, merit the 
chief share of attention from any authoritative body 
having the question of economics in view. But the 
open fire is one of the prerogatives of the English home, 
and any endeavour to abolish it without statutory 
backing would be doomed to failure from the com- 
mencement. From the point of view of national 
economy, the ideal would undoubtedly be the com- 
pulsory utilisation of heating apparatus employing 
either gas or gas-generated electricity. Such appa- 
ratus is, however, to say the least of it, deficient 
in an atmosphere of homeliness, yet, in spite of that 
fact the consumption of gas in domestic fires has 
increased enormously during the past five years. The 
Fuel Research Board, however, is wisely awake to the 
fact that the country can neve1 dispense with every 
form of hard fuel, and—bearing this in mind—it 
visualises the possibilities of a smokeless substance 
which should bring in its train ample supplies of cheap 
electricity, supplies of fuel oil for the Navy, and 
quantities of home-produced motor spirit. There is 
no suggestion as to where these additional 40 million 
tous of coal per annum areto be treated, but for the 
Board to have looked so far ahead was scarcely 
to be expected, in view of the opinion it expresses 
that “no really comprehensive scheme can be 
formulated until certain definite problems in coal 
distillation have been solved.” This is the crux of the 
whole matter. The experience gained’ from the 
excursions of individual inventors and syndicates in 
the past is not altogether inspiring, and it is rightly 
said that enough about low temperature carbonisation 
is known to justify the conclusion that much still 
remains to be done. The gas industry itself has never 
taken kindly to the process, chiefly owing to the fact. 
that the principle of high temperature carbonisation, 
is now conducted, has been evolved during a number 
of years until, in its latest form of continuously 





operated - vertical retorts, it may be said to be as 
perfect as ever it will be. On the other hand, the low 
temperature theorists have persistently presented 
calculations largely of an imaginary nature, whilst 
little that they have done in practice has as vet 
proved particularly convincing to the gas engineer, 

In spite of his dislike of the system, however, the gas 
engineer, as the individual who may be chiefly con- 
cerned with future schemes, is not so conservative as 
to refuse to consider low temperature methods when 
once their merit has been confirmed from an authori- 
tative source. It is here that the Fuel Board is on 
strong ground, for while it realises that it is impossible 
to advance any definite opinion of low temperature 
methods with the information now available, it is 
prepared to erect its own experimental station witli 
the view of determining whether economical and 
efficient apparatus can be devised, and whether, by 
using properly selected coals in such apparatus, 
products will be obtained of a collective value greater 
than that of the original coal, plus the cost of carboni- 
sation and handling. Once again the South Metro- 
politan Gas Company has proved its independence of 
established practice by offering a site and facilities 
for operating this experimental plant. In the past 
this company has unravelled many a problem for the 
benefit of the whole of the gas industry, and, when the 


company embarks on an errand of this nature, it has‘ 
the habit of achieving success whenever the proposi-’ 


tion tackled has any semblance of hopefulness. 


Air Reprisals. 


THERE is one aspect of the Government's decision 
to initiate + policy of air raids on Germany which may 
have a not unimportant bearing on the enemy's 
munition supply. Although, we suppose, practically 
every town in Germany Is now a centre of war industry, 
the fact remains that the bulk of her manufacturing 
facilities are crowded together in the Rhenish-West- 
phalian basin. Such towns Essen, Diisseldorf, 
Dortmund, Bochum, Oberhausen, Crefeld, Barmen, 
Solingen, and others in the same district probably 
produce between them three-fourths of the artillery 
for the German services. So far none of these places 
has been seriously molested, but a glance at the map 
shows all of them to be well within striking range of 
aeroplanes starting from points behind the Allied 
lines. We do not think any reasonable person found 
fault with the Government while it hesitated to adopt 
reprisals as such. But if it and its professional 
advisers have come to the conclusion that systematic 
air raids into German territory promise a distinct 
military gain in return for the energy expended 
and from the recent speeches of General Smuts and 
Lord Derby we assume this to be the case—then the 
motive for such action is an infinitely sounder one 
than mere anger and desire for vengeance. If, as 
we believe, the coming aerial offensive is to be aimed 
exclusively at such legitimate objectives as the 
military dep6ts and munition centres of the Rhine 
district, it will be interesting to observe the effects. 
People who claim to have studied the German tem- 
perament assure us that it is more amenable than the 
British to that form of moral suasion known as 
“ frightfulness.” On this point we do not care to 
offer an opinion. It is, however, true that the workers 
in those English districts which have received most 
attention from German air raiders have borne the 
ordeal with exemplary sangfroid, while the people 
as a whole, while they do not profess to enjoy 


as 


the experience, have never allowed the threat 
of aerial bombardment to interfere with the 
execution of their war tasks. It is a fortunate 


circumstance that our principal manufacturing centres 
are, for the time being at any rate, beyond the reach 
of hostile aeroplanes. Germany’s, on the contrary, 
are much more accessible. While we do not share 
the optimistic opinion that our first bombing raid 
on the Rhine Valley will be the signal for a general 
outery in favour of peace, we think it possible that the 
partial dislocation of the industrial system through 
repeated attacks on this congested district may 
yield indirect military results of no mean importance. 








RANDOM REFLECTIONS. 

[SECOND SERIES. | 

—_- oe _ 

For four hundred 
The Short Week. | Utopian” has been the last word 
in all that is unattainable in social 
progress. For four hundred years 
the Kingdom of King Utopus has been regarded 
as the ideal state—by those who have never 
read Raphael Hythloday’s description of it. Those 
who have know that it must have been the most 
uncomfortable, the most uninteresting, the most 
boring country imaginable to live in. But that 


years or so 


1) content 





by the way ; we may have to return to it on some 
other occasion, for the ideal world of. the Socialist 
ix still a kind of Utopia. We reflect now, that after 
enjoying for four centuries the position of a super- 
lative adjective * Utopian” is at length sitting below 
the salt, and we doubt not, in the course of time, 
will suffer the indignity of being used in a derogatory 
Utopia is indeed fast becoming a * back 
number.” Consider, for example, the hours of labour 
in that perfect isle. They were no less than nine a 
day, six before the mid-day dinner, and three before 
supper, an outrageous amount in the light of modern 
thought—-which regards the six-hour day as, if 
anything, an hour too long. Has it not been shown 
that an adequate standard of living can be maintained 
if everyone will but work five hours out of the twenty- 
four ? Now, the good Lord Chancellor was under 
no illusions about labour when he wrote Utopia. He 
knew as well as any man that leisure is only better 
than work if it is well applied, and he took care to 
specify that the Syphograuntes, the magistrates 
of his ideal state, watched jealously the occupation 
of the people in their idle time. We are ready to 
admit that the eight-hours day has been proved as 
effective from the manufacturer’s point of view as the 
nine and half hour day, and we are convinced that 
the six-hour day can be made as effective as the eight. 
But it does not follow that we shall be wise to adopt 
it; the world may not yet be ready for it. Leisure, 
we agree, if well used develops character and increases 
contentment more rapidly than labour at standardised 
crafts on standardised machines. Leisure ill used 
will prove no more than the breeding ground of dis- 
and unhappiness. Have we any sound 
reasons for believing that our fifteen million or so of 


sense. 


working-class people would know how to spend ten 


hours of idleness per day ? A small proportion would, 
but, since education is needed for the enjoyment of 
leisure and since suflicient: education is lacking, we 
fear that the great bulk of the people would at the 
end of a month be bored to death with so much time 
on their hands. Let us at all events hasten slowly. 
The hours of work have dropped progressively from 
twelve or fourteen to nine and a half; we shall do 
better to continue the steady progression and see 
how a general eight-hour day works rather than plunge 


into one of six. 
* * + * * 


We have on several occasions 
pointed out that the British in- 
ventor who wants to help to win the 
war is not given a fair chance. He 
has always had to work in the dark, and if he desired 
information that would help him to mature an inven- 
tion he had to discover it by a process of hard digging, 
or by the piecing together of such facts as he could get 
from soldier and sailor friends and newspaper corre- 
spondents. His only alternative was to assume 
certain conditions, and run the risk of falling into 
some serious mistake through lack of knowledge. 
Long ago we urged the Government to call a secret 
session of competent engineers, to lay before them as 
fully as possible the problems that had to be answered, 
and to leave the rest to them. All sorts of plausible 
reasons for not taking this obviously sensible course 
were advanced, and nothing whatever was done, with 
the result that invention became such a lottery that 
only those who were let into the confidence of the 
authorities cared to venture upon it. How much the 
country may have lost thereby, how much effort it 
might have economised, and how much trouble it 
might have saved the Boards of Invention, had the 
opposite course been taken. we dare not guess. The 
United States, it is apparent, are not falling 
into the eame mistake. As far as may be they 
propose to lay before their people the needs of the 
times, so that inventors may be guided in the right 
direction, and warned off the wrong. ‘Take, for an 
example, the excellent brochure on the ‘ Submarine 
and Kindred Problems,” issued by the Naval Con- 
sulting Board, and freely circulated in America. It 
not only tells the inventor what things are not possible 

the magnetic deflection of submarines and vorpedoes 
for examples—-but it indicates the kind of things that 
have been useful—smoke screens as a case in point. 
Furthermore, it shows broadly why there is difficulty 
in protecting vessel by shields, and gives a few valu- 
able facts about the abilities and disabilities of sub- 
marines. As a guide-post to inventors it is a very 
useful publication, and we can only deeply deplore 
that our own Government did not long ago issue some- 
thing of the same kind, not only about submarines, 
but about a score of other war problems ; had it done 
so it is possible that a cure for Zeppelin attacks would 
have been found sooner, and that more efficient means 
for warding off aeroplanes would now be known. It 
is quite inconceivable that the slightest harm can be 
done by such statements, and the reason for with- 
holding them baffles us. It is at least a sign of grace 
that we are allowed to reprint to-day the American 
brochure. Now that it has appeared possibly we may 
see a British production of a similar kind. 


Submarines. 


* * * * * 


WE have to thank Sir Archibald 
Denny for the loan of a book which 
was well read in its time, but has 
been forgotten this many a year, 
It isthe Life of his elder brother, William Denny, a 


William Denny. 
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man of the loftiest character, a clear and shrewd, but 
above all a compassionate thinker, who literally wore 
himself out by action, speech, and thought for the 
good of his fellow-men, and died tragically at the age 
of forty. Sir Archibald sent the book to us after a 
dinner of the Industrial League at which he was a 
guest, because he desired us to see that the idea which 
inspires the league—-that labour difficulties can be 
removed by bringing employers and the represen- 
tatives of the unions together—-was a conviction firmly 
held by his brother. William Denny, like all great 
thinkers, was before his time ; but some of the views 
he held thirty or more years ago are now becoming 
common currency. They may, we think, be summed 
up in a single passage from one of the many speeches 
he made to his workpeople, ‘“‘ What we have got to 
do in labour questions is to beat out slowly a problem 
which can only be slowly unravelled. If we put a 
right heart into it, an honest wish, and a kindly 
disposition, we shall succeed. If we attempt to 
replace these human elements by mere organisation 
and administration, we shall hopeles:ly fail.’ He had 
himself tried “mere organisation and administration,” 
and recanted his belief in’ both. In) principle his 
final solution is expressed in the passage we have 
quoted. In realisation it took the form of frequent 
conferences between the management of the works 
and the workpeople, and by his own unceasing en- 
deavours to keep himself known, respected, and loved 
by all who worked in the Leven shipyard. He used 
the strongest words in his vocabulary in condemnation 
of the absentee employer, and the next strongest he re- 
served for joint stock companies, “* whichare absolutely 
impersonal, and whose workers cannot get at anybody 
really responsible to them.” He was far from opposed 
to organisation, but he held, as Mr. Rae well puts it, 
that “the spirit must always create the organisation 
and not the organisation the spirit.” It is well to 
bear this dictum in mind now, when organisation is 
the order of the day. Denny was but a young man 
when he wrote, but his experience was ripe, and, 
above all, he had all his life been a keen and syin- 
pathetic student of human nature. We are apt 
sometimes to forget that human nature has more, 
far more, to do with the settling of human affairs 
than anything else. Denny knew that, and wise 
employers know it, but other people, it seems to us 
at put too much dependence on schedules, 
and routing cards, and workshop management of 
a kind that treats all men as just part of the ma- 
chinery. Such things are all well and good if the 
spirit precedes them ; if it does not they will, in the 
end, recoil upon the user. 


times, 


* ££ & £&)e 


No worse fate could overtake the 
Department for Research than that 
the opinion should get abroad that 
it is being conducted too much in 
the interest of pure science, and too little in the 
interest of industry. That such a view of its activities 
is held in some quarters may be due to the fact that 
in its early days it was associated with the Board of 
Education, but, despite a connection which was 
always regarded ax unfortunate and has now been 
dissolved, we say without hesitation that never, at 
any time, has the body forgottenits duties to industrial 
research. Indeed, it has before now been charged 
with neglecting the scientific side, and actually 
excused itself, in its last report, for the small attention 
it had given during the year to pure science. We 
find ourselves, then, in radical disagreement’ with 
Dr. Crowley, who, at the recent congress of the textile 
industries, animadverted on what he believed to be 
its tendencies. It is not necessary to do more than 
read the second report of the Department to see that 
it is interesting itself deeply in matters of an industrial 
kind, and if such views as those expressed by Dr. 
Crowley prevail, it can only be because an impossibly 
hard-and-fast line “is drawn between science and 
industry. There is, as far as we can recall at the 
moment, not a single inquiry to which the Depart- 
ment has allotted funds which has not an obvious 
connection with industry, and we find it difficult, 
indeed, to understand on what grounds the views 
expressed at the conference are based. If they are 
founded on the fact that the “Universities are: con- 
ducting some of the researches, or on the fact that 
funds have been granted to certain students and 
individual workers, they betray sad ignorance of the 
conditions. For as regards the first, University 
laboratories are being used because they are in 
existence and have the necessary staff and apparatiis, 
and, as regards the second, it was a specified part of 
the original scheme that some of the funds should be 
granted, to research students. Dr. Crowley, and 
others who spoke in the same vein, appeared to 
think that the Royal Society, with its scientific 
proclivities, had too much influence in the work of 
the Department, forgetting, so it would seem, that 
industrial men, if we may so deserihe them, hold a 
very strong position on all the committees of the 


Research. 


Department. We cannot help wondering if Dr. 
Crowley has read the second report, and, if so, 


whether he forgets the statement of the Department 
that “ We have addressed ourselves during this year 
in the main to the organisation of industrial researeb,”’ 
and that it actually apologised for giving so little 
attention to pure science, which it hoped would not 
he taken as indicating its lack of appreciat ion of its 





importance 
how Dr. Crowley’s charge can be substantiated, 


* * * * * ° 


Ir is interesting to reflect. upon the 
history of the uniflow engine—or 
una-flow engine, as Dr. Stumpf 
called it. It was originally in- 
vented by that mecbanical genius Jacob Perkins, 
and was designed by him to work with 
enormous steam pressures. Then Leonard Todd 
took up the idea just because he wanted a very 
simple engine. For the same reason Day, when he 
designed the two-cycle gas engine, adopted a similar, 
arrangement. Mumford’s, of Colchester, we 
remember, made an experimental engine of the same 
kind to run at a very high speed, in which the uniflow 
principle was used, because it afforded an easy method 
of trapping enough steam to get high compression, 
and keep the piston pressure always in the same 
direction on the crank pin, the engine, of course, being 
single-acting. Not one of these people, as far as we 
can recall, made any claim that the central or terminal 
exhaust possessed any thermal advantage. That was 
left to Stumpf, who set about the problem in a charac- 
teristically German way, and satisfied himself that the 
heat gradient in the cylinder was a really important 
factor, and that, because of it, the una-flow engine was 
better than any other engine. The basis of his 
invention, he tells us in a book he wrote about it, is to 
‘keep the hot end hot, and the cold end cold.” But 
the book was barely in the press before Stumpf began 
undermining his principle. He was being forced to 
the conviction that, do what he would,. there were 
conditions in which the compression was undesirably 
high, because the steam could not pass sufficiently 
rapidly through the centralexhaust. In an endeavour 
to preserve the principle, in favour of which he had 
argued so acutely, he resisted for a time the tempta- 
tion to put exhaust valves in the cylinder ends, and 
put them in the long piston instead ; but the arrange- 
ment had obvious disadvantages, and step by step 
the use of auxiliary exhaust valves was introduced. 
It might still be claimed that some of the thermo- 
dynamic advantages remained, since the greater bulk 
of the steam left the cylinder at the * cold end,” but 
the theory received a bad blow none the less, and the 
mechanical simplicity disappeared. We must confess 
to some measure of agreement with a correspondent, 
whose letter we publish to-day, who holds that the 
Stumpf engine is no better than any other good engine. 
As far as consumption is concerned the 25 lb. or so 
given in the American tests recorded in our issue of 
September 28th have, of course, often been beaten by 
engines of the normal type—-indeed, something in 
the neighbourhood of as little as eleven pounds has 
been touched by compound superheat engines of no 
more than 70 horse-power. . 


The 
Uniflow 
Steam Engine. 


a Sa Seek oe 


+ Ir is understood that the War 
waan Cabinet has at length approved the 
Patina Whitley report, and that before 


very long steps will be taken to 
-various-.committees and. couneils. which 
it prescribes. The report was published in June 
last, and whilst it has been freely discussed in a 
general way, we believe we are right in saying that, 
so far, no attempt has been made by employers or 
employed to prepare for the establishment of the 
scheme. Probably all parties were waiting to see what 
the Government proposed to do, and now that there 
can be no longer any doubt about its intentions, we 
suggest that it is high time the industries of the country 
set about considering the best means to employ to 
put the Whitley machinery on a sound foundation 
The more deeply the scheme is considered, the more 
obvious do the difficulties become, and the greater 
grows the conviction that unless the ground is care- 
fully prepared the whole thing will topple over. 
A very important matter’ will be the election 
of the right people to) represent the, industries 
upon the committees and councils. Here each side 
can, in some degree at least, help the other., * It 
is very necessary that the right atmosphere should: be 
created, and that the representatives should be elected 
under its influence. May we suggest, then, the desir- 
ability of organising now informal meetings between 
the leaders of industry and the leaders of. labour just 
to talk quietly over the kind‘of questions the national 
councils will have to tackle ? “Hitherto it has been’ the 
general practice for employers and e smploy ed only to 
meet when trouble was brewing or-at*its height. it is 
one of the great objects of the Whitléy schem@to bring 
about the discussion of problems he fore’ they. have 
reached the acute stage, and it is felt that that end 
can. be reached only by each party disclosing to the 
other its point of view. Both sides want educating. 
It is perfectly evident that labour has only ‘very 
vague views about the greater economical questions 


elect the 


of industry, and it is equally certain that capital does 


not fully understand the aspirations of labour. If we 
have not entirely misunderstood the object of the 
movement, it is to bring home to both their indis- 
pensability to. each other. When the Whitley 
machinery has been set up it will deal with specific 
problems through representatives, but the need will 
not. cease for the dissemination, through the whole 


mass of capital and labour, of the principles of. co- | 


We do not see in the face of these facts 


young engineers in the art of exposition. 


che has in his book summarised the instruction 
expository v writing given to his engineering students. 


} cir cumstances, 





operation, and we are convineed that much good will 
result from debates on general topics, not only perhaps 
in preparation for the adoption of the scheme, but even 
after it is in operation. 








LITERATURE. 


The Composition of Technical Papers. By H. A. 
Wart, Assistant Professor of English, New York 


University. New York: MeGraw-Hill Book Com- 
pany. London: Hill Publishing Company. Price 
6s. 3d. 


THat the power of exposition, whether by word of 
mouth or through the agency of the printer’s press, 
can be acquired by diligent study is a matter concern- 
ing which directly opposite opinions are expressed. 
Professor Watt evidently believes that it can be so 
acquired, and that it is not necessarily a gift from 
the gods as some maintain it to be. In this book 
he is concerned with one branch of exposition, to wit 
the exposition of technical matters. It is by no means 
the easiest-— indeed, in some respects it is perhaps the 
hardest—-of the branches to master. Unlike, say, 
the narrative writer, who relies very largely on sugges- 
tion to fill in details, he who would expound a technical 
matter has either to describe details in extenso or 
leave them unmentioned. Considerable judgment is 
called for in this respect, because the exposition of a 
technical matter is commonly the exposition of 
nothing but a mass of details. Which to deal with, 
which may safely be passed over, and in what order 
those dealt: with should be mentioned, are items in 
the art of technical exposition as important as the 
construction of lucid sentences, and frequently of 
more importance than adherence to the rules of 
grammar. 

In this country, so far as we know, no systematic 
attempt is made in any university or college to train 
To a certain 
extent the practice of “ writing up” laboratory 
experiments serves this purpose, but beyond this the 
British student of engineering has no opportunity 
to develop his expository ability. It can, of course, 
be urged that the engineer has to work, and that the 
less he talks or writes the better it will be for himself. 
This attitude towards the matter is, in our opinion, 
regrettable and shortsighted. The power of being 
able to convey to others information, thoughts, and 
ideas should be cultivated by all engineers without 
reservation, for it is of direct professional value to 
them. We may not all be required to lecture on 
engineering, write papers for the learned societies, or 
contribute articles to the technical Press. Expository 
ability is, however, required ‘in the execution of various 
other offices. It is required by the consulting engineer 
when presenting his report to his client, by the 
municipal engineer in his dealings with his city council 
or parliamentary committee, by the manufacturing 
engineer when writing to a prospective customer, 
and by all called upon to make reports or issue in- 
structions. 

In America attention is now being paid to the 
subject, and engineering students at more than one 
university are being given regular courses of instruc- 
tion in the composition of technical reports and papers. 
At the University of Wisconsin, so we gather from 
Professor Watt’s book, the course provided comprises 
(a) two weekly class meetings for informal talks 
on technical writing and the analysis and study of 
specimens from various sources ; (6) the writing of 
a weekly five-hundred word technical article ; (¢) a 
regular weekly conference of at least fifteen minutes 
with each student ; and (d) the writing during the ses- 
sion of a two to three thousand word paper on a subject 
of especial interest to the student. Professor Watt 
agrees with the remark of a well-known New York 
engineer that ‘“‘ an engineer who is inarticulate is quite 


.as useless as one who is professionally incompetent.” 


For the benefit of those who would become articulate 
in 


~The book, of course, has a very personal interest 
for us in our editorial capacity, for ‘ ‘the composition 
of technical papers” is one of the main items with 
which we are concerned. In reading it we feel to a 
certain extent like a patient under the surgeon’s 
knife. We find, however, the process of dissection 
quite pleasant and entertaining, and would recom- 
mend a‘éourse of it to others. 


SHORT NOTICES. 


The Preservation of Wood. By A. J. Wallis-Tayler. 
London : William Rider and Son, Limited. Price 10s. 6d. 
net.—Timber is such an important material under present 
that a book such ‘as’ this, dealing 
exhaustively with its preservation, even though it only 
collects existing knowledge on the subject, is sare to 
prove acceptable ‘in’ many quarters. The author deals 
with the cause of decay in wood, the seasoning or drying 
of wood, the preservative treatment of wood, the principal 
preservative agents and processes, the life of preserved 
wood, the fireproofing of wood, and the cost of preservative 
treatment. The book is written in a practical manner, 
but the author's literary style is not always as clear and 
grammatical as it might he. 

A_ Short Account of Explosives. 


By. A. Marshall. 
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London: J. and A. Churchill. Price 5s. net.—Those 
concerned with the manufacture or use of explosives will, 
if they do not already possess Mr. Marshall's recently 
issued two-volume work on the subject, tind this small 
treatise a welcome addition to their library. It appears 
to be a thoroughly satisfactory condensation of the larger 
work, and deals with its subject in a clear, concise and 
authoritative manner. Those who have but little 
acquaintance with chemistry in general, and with the 
chemistry of explosives in particular, will find it well 
suited to serve as an introduction to the subject. It is 
not, however, strictly a “‘ popular ” work. 
technical to meet the needs of the serious student, and is 
dedicated, by permission, to Sir Douglas Haig. 








EMPRESS WORKS, HUDDERSFIELD. 


THERE are few towns of equal size in these islands | 


that can claim to have contributed more to the 


general safety and welfare of their inhabitants during | 


the last three years than Huddersfield. Its popu- 
lation of 112,000 may be said to be almost exclusively 


dependent upon “work of national importance,” | 


either in the production of cloth for the Army and 
Navy, dyes, explosives, or engineering material. 


short period have necessitated the erection of many 
new works and extensions of existing factories. 
Among the former the most recent addition has been 
provided by the firm of electrical engineers, E. Brook, 
Limited. 
herewith and on page 343, have been erected on a 
plot of land situated between the river Colne and 
St. Thomas-street. They cover an area of 2} acres, 
and bear the name of Empress Works. In planning 
the works the chief idea of the owners has been the 


The | 
gréat developments which have taken place in this | 


in the planning of the works, the owners have been | offices and waiting-room are covered with oak par- 
very generous with regard to the comfort and well- | quetry, and polished, and those to the loading stage 


It is sufficiently | 


| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 


The new works, views of which are given | 


being of their staff and workpeople. 


impression ¢reated by a tour of inspection is one of | sidére system. 


The first | and garage are of reinforced concrete on the Con- 


On the first floor are two large light 
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PLAN OF EMPRESS WORKS, 


HUDDERSFIELD 


provision for easy progress of all materials through | brightness and cleanliness. This applies equally rooms,each 84ft. by 36ft., one being used as a drawing- 
the different departments so as to save labour and | to the workshops, offices, canteen, kitchen and sani- 


avoid loss of time. 


With these objects all finished tary arrangements. The works have a frontage of 








.GENERAL VIEW 


goods and parts which are not made on the premises 
are brought into the front end of the building, and 
from there transferred to the stores and warehouse. 
The raw materials are taken in at the yard gates and 
then distributed to the foundrics. stores and ware- 


OF THE WORKS 








282ft. to St. Thomas’-road, and 432ft. to Graham- | 
street. The elevations to the streets are faced with | 
Crosland Hill stone and ashlar dressings. The main | 
block is a two-storey building and basement, and | 
comprises the following accommodation :—On the 


| but the flooring of the workshops is of wood. 


office, and the other as a stock and showroom. 
In the basement are the kitchen, larders, women’s 
and men’s dining rooms, lavatories, strong room, 
heating chamber, coke store, electric sub-station 
and tool stores. The kitchen is fitted up with all 
the latest culinary appliances, and is surrounded by 
a tiled dado, 8ft. high. The floors of the kitchen, 
dining rooms and lavatories are of polished concrete, 
Hot 
water for the kitchens is obtained from one of Wright's 
B.T.U. circulators, and is drawn from a storage 
cylinder. The warming installation is on the low- 
pressure hot-water system, with radiators in the 
various rooms. This has been supplied by the 
Hygienic Stove Company, Limited, Huddersfield. 
In planning the workshops the continuous pro- 
gress of all work, with the objects of saving labour 
and avoiding loss of time, has been aimed at. The 
machine shop is 168ft. long by 163ft. wide, and has 
a floor area of 3043 square yards. It adjoins the 
main block, and has a direct communication with 
the dining rooms, which are on the same level. There 
are four main bays, each served by overhead electric 
cranes of high travelling speeds. The cranes have 
been supplied by Thomas Broadbent and Sons, 
Limited, Huddersfield and Herbert Morris, Limited, 
Loughborough. The roof is of light steel construc- 
tion, covered for about 70 per cent. with rough plate 
glass and Bell's asbestos slates, the height from the 
floor to the ridge being 36ft. The floor is covered 


| with tongued and grooved boards on coke breeze 


concrete, and is thus warm and dry. The most remark- 
able feature of the machine shop is the entire absence 
of line shafting, both overhead and underground, 
all the machine tools, including lathes, planers, 
boring machines, gear cutters, broaching machine and 
grinders being individually driven by means of elec- 

















TESTING DEPARTMENT 


house. 


motors, up to 200 horse-power capacity, and the | general office, covering 58ft. by 36ft. ; 





TESTING SWITCHBOARD AND_ TRANSFORMERS 


The chief products of this firm are electric | ground floor are the entrance, waiting ré6om and | trie motors, the wiring for which is carried below the 
two private | floor. 


In the cases of the heavier tools the motor 


new works will enable it to turn out some 50 machistes | offices, each 24ft. by 18ft., cloak-room, lavatory, and | is secured directly on the machine, but for some of 


of various sizes per week. 


Although output has been the first consideration | loading stage and motor garage. 


| general stores room, 58ft. by 36ft., together with | the lighter tools the motor is fixed on. the base of a 
The floors of the | pillar which has at its upper end a forked portion, 
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which is fitted with bearings fora short countershaft | 
and pulleys, from which the power is transmitted | 


to the machine tool by means of belting. Another in- 


teresting feature 6f this shop is the testing and running- |” 


in department, of which two views are given on page 
342. One view shows the testing switchboard with 
static transformers for giving single, two and three- 
phase supply, from 50 to 800 volts, and: 45 to 100 
cycles. ‘The other view of the testing bay shows 
a motor being tested through the medium of a Froude 


water brake, the small attachment on thie left being | - ae ‘ 
| tures, buts before’ publishing the results it is proposed to 


a small running-in brake. 
The foundries are situated at the rear of the machine 
shop, and comprise an ironfoundry, 120ft. long by 


| 
| 


| 


40ft. wide by 36ft. high, together with cupola, lift, | 


coke store and sand shed. The brass foundry is 
40ft. long by 25ft. by 20ft. high. The foundry walls 
are built of brick; the roofs are of steel, and covered 
with rough plate glass and asbestos slates. The 
foundry plant is of the latest pattern, and has been 
supplied by John Macdonald and Son, Limited, Glas- 
Evans and Company, Manchester ; 


gow; James 


As a result of experimental work carried out for the 
Board in the Fuel Laboratory of the Lrperial College of 
Se‘ence and ‘Technology, a test has now been elaborated 
which by direet-weighing and measurement. gives the vields 
of gas, oil, water and carbonaceous residue which fesult 
from carbonisation at any definite temperature. The 
apparatus is simple and is so arranged that the progress 
of the distillation can be watched from start to finish, 
The-products can be weighed or measured with reason- 
able accuracy, and any or all of them can, if desired, be 
submitted to further examination. The method has been 
tested on'certain typical coals and at a variety of tempera- 


make further-tests with a wider range of samples. At’ 
the same time steps will be taken to standardise the appa- 
ratus and ‘to arrange for its regular production for labora- 
tory use. 

With regard to the organisation which will ultimately. 
be required in the principal coal mining districts for the 
collection and registration of sarmples the Board are glad 
to say that they have found every disposition on tho part 
of the representatives of the coal owners to co-operate in 
this. work. It is not proposed to start any extensive 
organisation for this purpose till the preparations for the 
second line of inquiry are further advanced. The aceu- 


George Green and Co., Keighley ; J. W. Jackman and | mulation of large numbers of samples would serve no useful 








WINDING DEPARTMENT 


Co., Limited, Manchester ; and the Britannia Foun- 
dry Co., Coventry. The foundries are both light and 
spacious, and the ironfoundry is provided with an 
overhead electric travelling crane. The works are 
completed by the provision of a joiners’ shop, 30ft. 
hy 25ft.. and pattern store, 45ft. by 25ft. 
for driving the machinery is obtained from the Cor- 
poration mains. 

The ardhitects, Messrs. J.B. Abbey. and-Son, have 
been very successful in designing a biilding which 
combines the best features of works of this character 
with a substantial and pleasing exterior— two quali- 
ties which are not always found in company. 








FUEL RESEARCH. 


THE Fuel Research Board has presented to the, Com 
mittee of the Privy Council for Seientifie and Industrial 
Research the following report on its scheme of research 
and on the establishment of a fuel research station. ‘The 
members of the Fuel Research Board are Sir George 
Beilby, F.R.S. (Director), the Hon. Sir Charles A. Parsons, 
K.C.B., F.R.S., Sir Richard Redmayne, K.C.B., and Sir 
Richard Threlfall, K.B.E., F.R.S. Consultant ‘to the 
Board, Professor W. A. Bone, F.R.S. 

In their First Report* the Board stated that they had 
in view two main lines of research: First, a survey and 
classification of the coal seams in the various mining dis- 
tricts by means of chemical and physical tests in the labo- 
ratory, and, second, an investigation of the practical 
problems which must be solved if aijy large proportion 
of the raw coal at present burned in its natural state is 
to be replaced by the various forms of fuel obtainable from 
coal by cartbonisation and gasification processes. 

When the previous report was written it was believed 
that the survey and classification of coal seams might be 
proceeded with in advance of the second line of inquiry ; 
but further consideration has shown that from the prac- 
tical point of view the two lines are so thoroughly inter- 
dependent that they can be most satisfactorily dealt with 
side by side. This view wil) be further developed after 
the position and prospects with regard to the second line 
of inquiry have been more fully explained. 

In preparation for the organisation of the first line, 
however, dn experimental study of standard methods 
for the examination of samples of coal in the laboratory 
has been made. Hitherto in the systematic examination 
of coals in the laboratory there has been no generally 
accepted low-temperature carbonisation test. In the 
survey and classification of coals for the purpose of the 
present inquiries a test of this kind is practically indis- 
pensable. Certain existing tests are designed to ascertain 
the suitability of coal for gas or coke making ; but as both 
these- methods of carbonisation are carried out at tempera- 
tures above 900 deg. Cent., they give little or no direct 
information as to the behaviour of the coal when carbon- 
ised at 500 deg. to 600 deg. Cent. 


* This re port w as not published, 
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purpose at present and would be decidedly inconvement. 
It is certain that as soon as the arrangements for the 
examination and testing of samples are in working order 
it will be an easy matter to maintain the necessary supply 
of samples to keep the laboratories and the Research 
Station fully occupied. 

In the First Report. the following statement with regard 
to the second line of inquiry was made :— ° 

* The second of the proposed lines of inquiry has been led 
up to by a variety of influences during the past eight or ten 
years. Among these influences have been, the demands 
for cheaper and more ample supplies of electrical energy, 
for home supplies of fuel oi! for the Navy, of motor spirit 
for the Transport and Air Services, and last, thoughyby 
no means least, for smokeless domestic fuel. This last 
has been brought about through the growth of public and 
municipal opinion on the subject af smoke prevention in 
cities and in industrial centres. 

“The only development which whiuled satisfy all these 
needs simultaneously would be the replacement of a large 
proportion of the raw coal which ix wt present. burned in 
boilers, furnaces and domestic firés, chy manufactured 
fuels prepared from raw coal by subtméfitig, tt to distilla- 
tion. Tech git 
“The greater part of the coal Whiedi tis consumed .in 
Great Britain is burned in its natiralétate av it comes 
from the mines. The question of the animent then is : 
To what extent can and ought. the present tise of raw coal 
to be replaced by the use of one or other of. the various 
forms of fuel manufactured from coal—coké, briquettes, 
tar, oil or gas. While there is already in the possession 
of experts a certain amount of knowledge and experience 
which might enable them to organise and direct schemes 
for the replacement of raw coal by manufactured fuel 
in particular directions and on a fairly Jange seate, no really 
comprehensive scheme can be formulated till certain per- 
fectly definite problems in coal distillation have been 
solved. , 

“‘ These problems can only be solved by carefully organ- 
ised experiments on a working scale carried out-under the 
conditions likely to arise in practice.” 

The gas retort and the coke oven have beeonie ‘highly 
developed appliances for the carbonisation of coal at 
temperatures ranging from 900 deg. to 1200 deg: Cent. 
In the former the primary object of the carbonisation is 
to obtain the maximum yield of gas suitable for domestic 
and industrial lighting and heating, while in the latter 
coke is regarded as the principal produet.. Jn both cases 
the by-products of the operation are of economie jvahie, 
but are necessarily of secondary importance. In eoyisider- 
ing the broad question of the replacement of any. eOpsider- 
able proportion of the coal which is at present being burned 
inits raw or natural state by manufactured forms of fuel, the 
part which may be played by high temperature methods of 
carbonisation will need to be taken into account. For 
this purpose a great amount of experience is available; 
and trustworthy data on which to base the calculation 
of the economic possibilities are in existence. 

The distillation of oil shales at low temperatures for 
the production of mineral oils, paraffin wax and ammonia 
is a highly developed industry, but the oil shales are totally 
unlike coal in-their nature and in the products which they 
yield, so that the experience gained in this industry, though 


undoubtedly valuable, is only indirectly useful so far as 
coal is concerned. 

As regards the carbonisation of coal at low temperatures 
there.isno corresponding body of experienee in existence, 
and there are very few properly accredited data available. 
Some work. has been done by. individual inventors ancl 
sindicatesgand.a’ certain amount of experience has bee 
gained. ©While only portions of this experience have been 
disclosedsenough is known to justify the conclusion that 
much still remains to be done in devising the special fori 
of apparatus required for the economical carrying out of 
this type of carbonisation. 

The way is clearly open for a serious attempt to dete: 
mine whether an economical and efficient apparatus car 
be devised for the carbonisation of coal at low tempera 
tures and, whether, by the use of such an apparatus fo: 
the carbonisation of properly selected coals, products will 
be obtained of a collective value greater than that of the 
original coal plus the cost of carbonisation and handling 
Obvioushy,.the evolution of an economical and efficient 
apparatus is at the root of the whole matter, for only afte: 
a thoroughly practical apparatus is available can trust 
worthy tests of the various classes of coal be made and 
the economic possibilities of the method be fully weighed 
and considered. 

The solution of these fundamental probleus will supply 
a new base from which to attack questions like the follow 
ine; 

(1) Can the 35 to 40 million tons of raw 
are used every year for domestic hoating be wholly 
or partially replaced by smokeless fuel, solid and 
ygaseou. , prepared by the carbonisation of this coal ¢ 

(2) Can adequate supplies of fuel oi for the Navy he 
obtathed by carbonisation of the coal which ts at 

_present in its raw fom for industrial anc 
domestic purposes ? Me 

(3) Can supplies of town gas be obtained more econo 
mically and. conveniently by: nrethods of carbonisa 
tion and gasification other than those at present in 
use in gasworks ? 

(4) Can electric power be. obtained more cheaply tt 
the coal used for steam raising is first subjected to 
processes of carbonisation and gasification ? 

(5) Will the more scientific development of the pre 
paration and use of fuel, which would be tmplied 
in the successful working out of the foregoing ques 
tions, enable the peat deposits of the United King- 
dom to take a serious place as economic sources of 
fuel for industrial purposes ? 

(6) Can the use of gaseous fuel in industrial operations 
be forwarded by the development of more scientific 
methods of combustion in furnaces, muffles and 
ovens used in metallurgical, ceramic and chemical 
operations 7? 

The answers to these questions will only be obtamed by 
co-ordinated research carried out on the lines of a broad 
and well-considered scheme. ‘The subjects to be dealt 
with are already attracting the attention of serious workers 
in the industries, and it 1s to be expected that solutions 
of some of the problems will be supplied by these workers. 
The Board sincerely hope that this will be the case. They 
would regard it as # great misfortune if the establishment 
of a Government organisation for fuel research ‘were to 
result, in the discouragement. or limitation in any way ot 
the activities of outside workers or organisations. They 
venture to hope rather that many of these workers will be 
disposed to weleome a national scheme of research, the 
aims of which are broad and yet. definite, and in which 


coal which 


used 


| the more specialised contributions from all sides will 


naturally take their place. 

ln considering new and extensive schemes of carbonisa 
tion it is necessary to bear in mind that outlets for all the 
products of carbonisation must be found. The gas, coke 
and shale oil industries are ali of old standing, and each 
has had,to develop outlets for its products by patient and 
continuous effort. No new carbonisation scheme can be 
justified economically if it can only live by poaching on 
the preserves of the existing industries. Even if an 
efficient method of low temperature carbonisation 
evolved it. will be valueless in the wider sense unless pro 
fitable outlets for all the important products can be deve 
loped. It. is obvious that the Fuel Research Board, which 
is in official touch with the Admiralty, the Ministry of 
Munitions, the Board of Trade, and other public depart- 
ments, is exceptionally placed for the furtherance of 
schemes which involve the finding of large outlets for 
products, new;and old. It is known, for instance, that, 
the Admiralty Jattach great. importance to the develop 
ment of supplies of fuel oil from home sources, so that it 
may be taken for granted that this requirement alone 
would absorb all the oil which could be produced by the 
carbonisation of tens of millions of tons of coal per annum. 
This fact alone gives an entirely new aspect to the exten- 
sion of carbonisation in hitherto untried directions ; but 
while it will undoubtedly help on the economic side of the 
problem, it ii no way relieves the pressure on the technical 
side. Ina way, moreover, it acéentuates the problem now 
to be referred to, the profitable disposal of the coke or 
carbonaceous residue left. when the volatile products are 
distilled from the coal. The percentage of coke obtained 
varies with the quality of the coal and the temperature 
at which it is carbonised, but it may be taken on the aver- 
age that each ton of coal carbonised will give about 15 ewt. 
of coke. Thus to obtain one million tons of fuel oil for 
the Navy it would be necessary to carbonise twenty million 
tons of coal, and the coke produced would amount to 15 
million tons. 

The disposal of this very large quantity of coke or char 
at a profitable price must be regarded as the vita] question 
if low temperature carbonisation is to be established on a 
sound economic basis. The research scheme must, there- 
fore, include a very complete inquiry on three main lines :- 

1. The use and value of this coke for the direct firing 
of steam boilers. 

2. Its gasification in producers for the manufacture 
of low-grade fuel gas and the recovery of its nitrogen 
as ammonia. 

3. Its use for industrial and domestic heating either 
directly as it comes from the retorts or after its 
conversion into briquettes 

The second ‘of these inquiries will involve the develop- 
ment of a special form of gas prodycer and auxiliary plant 
if the best results are to be obtained from the coke. It 
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will also involve the development of a system of boilér 
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tiring, in which fuel gas of 130 B.Th.U. can be burned at 
least as efficiently as coal, both as regards thermal efficiency 
and the effective evaporation per square foot of heating 
surface. 

In all that concerns the preparation and use of special 
forms of fuel, there are two distinet stages of development 
to be successfully passed. In the first stage apparatus 
and methods have to be evolved and tested till a practical 
standard of efficiency is reached. In the second stage the 
consumers of fuel must be induced to study the new appa- 
ratus and methods till they thoroughly understand and 
in the end adopt them. . This second stage will be most 
readily passed, if an expert staff trained at a fuel research 
station is available to undertake the education of those 
who desire to adopt the new methods and appliances. 

The use of town gas as a fuel for industrial purposes has 
made great strides during the past few years, and a number 
of experts are to-day engaged on the design and adaptation 
of furnaces and apparatus for these purposes. The 
actual practice of gas-heating still lags a long way behind 
the ideals of economy and efficiency, and there is room for 
much useful experimental inquiry into principles and 
methods. 

The use of the lower grades of fuel gas though success- 
fully carried out in certain directions is very imperfectly 
understood in the majority of industries iu which gas might 
be used for heating and power purposes. In this direction 
there is scope for imuch useful work both in research and 
in the education of experts and consumers. 

A single illustration may be given of the complicated 
inquiries which will have to be conducted before an answer 
can be given to what seems to be a simple question. 

There ix a very general belief among electrical experts 
that the future of British industry will be greatly affected 
by the cost at which power in bulk can be supplied in the 
form of electricity. It has been proposed, for instance, 
that large electro-chemical works should be established 
in this country for the manufacture of products which 
in the past have been manufactured in parts of the world 
where cheap water power is available. In this connection 
it has been suggested that the cost of producing power 
from coal in this country would be substantially reduced 
if, instead of burning the coal diréctly under the steam 
boilers, it were first subjected to carbonisation and gasifi- 
cation processes, which, in addition to fuel gas, would 
yield valuable by-products. Plausible statements have 
been issued showing the enormous savings or profits which 
would accrue if schemes of this sort were adopted. Un- 
fortunately these estimates have generally been made on 
a very slender foundation of knowledge and experience. 
On the other hand, those who by experience and practice 
are best qualified to judge, hesitate to prophesy as to 
what the economic result’ of a combined carbonisation 
and power generating scheme would be, but they agree 
that the interests at stake are so great that the question 
ought to be. authoritatively answered once for all. But 
no answer can be accepted which is not founded on the 
complete working out of the scheme, no important step 
in the series of operations being omitted or slurred over. 
This series of operations will start from the mechanical 
preparation of the coal and its conversion into solid, liquid, 
and gaseous products by carbonisation. It will end with 
the delivery of a known weight of high pressure steam 
under the conditions most favourable for power produc 
tion by turbo-generators. In the proposed scheme of 
research it will be seen that the investigation of each of 
the steps involved in the above inquiry is provided for. 
Three, at least, of these steps involve pioneering work 
on an industrial scale, and the work may occupy a con 
siderable time. The Board realise that it is possible that 
the net result of this particular inquiry may be to show 
that purely as a means of cheapening the cost of electric 
power the use of carbonisation methods has not much to 
commend it, but that certain incidental advantages will 
justify its use in particular cases. 


THE Furr Researcu Station. 

The scheme of research which has been outlined in this 
report can only he efticiently carried out in a Fuel Research 
Station, designed and equipped for the purpose, in which 
operations on an industrial scale can be carried out: under 
proper working conditions. The following is a description 
of the equipment which will be required for the research 
work at present in view : 

A Railway Siding will pass through or alongside of the 
station and the coal to be used in tests will be received in 
railway wagons at 

An Unloading Platform provided with a sampling floor, 
a coal breaker and screens, a weighing machine, an eleva- 
tor, and high-level bunkers from which the coal will be 
passed on to 

The Retort House.—In this house ample space will 
be provided for the erection of the various forms of car- 
bonising apparatus which are under investigation. Facilities 
will be provided for quickly carrying out the necessary 
changes and improvements in the apparatus as the experi- 
mental work proceeds. The hot gases will be led from 
the retort house into 

The Condenser and Exhauster House, which will be 
equipped with condensers, washers, scrubbers, exhausters, 
compressors, meters, pressure regulators, gauges, pumps, 
motors, and tanks. 

For the collection and examination of the gases in bulk 
gasholders will be provided. 

The hot coke from the retort house will be elevated to 
high-level bunkers, from which it can be supplied tc gas 
producers, steam boilers, briquetting plant or to railway 
wagons. 

The Gas Producer House will be provided: with one-or 
more gas producers with heat exchangers, washers, scrub- 
bers, and liquor tanks. 

The Steam Boiler House will be provided with one or 
more water-tube boilers of modern type, and with feed 
water tanks, water and steam meters, pumps, &c. 

The Briquetting House will be provided with grinding, 
mixing, and briquetting machines. 

Tar and Oil Stills and Condensers will be provided for 
dealing with the liquid products. . 

The Gas Furnace House will be equipped for the testing 
of gas muffles, annealing ovens and. melting furnaces. 

Laboratories, Offices:and Workshops suitably equipped 
will also be necessary. Pa te oe 

As regards the location of this.station,the desiderata 
are :—That it should be within easy reach.of London, that 





there should be ample railway and other facilities for the 
transport of coal from all parts of the kingdom, that there 
should be ready means for the disposal of the large quan- 
tities of coke, oil and gas, which would be produced in the 
regular course of experimental work, and that a supply of 
labour, skilled and unskilled, should be available. It was 
realised that these conditions could only be fulfilled by 
a site in the neighbourhood of a large gasworks, and some 
months ago the Director of Fuel Research approached Dr. 
Charles Carpenter on the subject. Dr. Carpenter is chair- 
man of the South Metropolitan Gas Company, and he is 
a member of the Carbonisation Sub-Committee of the 
Coal Conservation Sub-Committee of the Reconstruction 
Committee, of which the Director is’ vice-chairman. 
Following this conference, Dr. Carpenter, on bebalf of the 
Board of the South Metropolitan Gas Company, made the 
following very generous offer to this Board :—(1) To lease 
to the Government at a peppercorn rent sufficient land 
at the East Greenwich Gasworks for the erection of a 
Research Station ; (2) to prepare drawings and specifica- 
tions for this station on lines to be laid down by this Board, 
and to make contracts for its erection ; (3) to give every 
facility for the transport of coal and other supplies to the 
station, and to take over at market prices the surplus 
products, gas, tar, liquor, and coke resulting from the 
operations at the station. After further conferences a 
suitable site was agreed upon. The proposed site is a 
strip of level ground about 250ft. wide by 700ft. to 800ft. 
long, situated on the main siding which connects the gas- 
works with the South-Kastern Railway and with access 
to an existing road. 

The foregoing scheme of research is obviously not in- 
tended to cover the whole of the territory which is open 
for exploration to-day. Still less ought it to be regarded 
as setting any limits to the exploration of new territories 
in the future. The root idea of the scheme is that certain 
fundamental changes in the preparation aud use of fuel 
which have been proposed are of such far-reaching impor- 
tance that the solution of the technical and economic pro- 
blems involved ought to take precedence of all other 
matters. This does not mean that other lines of research 
will be ignored, but only that the larger issues must be 
kept well to the front till definite sohitions of those tech- 
nical and economic problems can be given. Though no 
direct reference has been made to the preparation and 
use of fuels from oil shales, brown coals, and peat, it is 
obvious that experimental inquiries on these matters will 
naturally find a place in the developments of the present 
scheme. 

The Research Station, as planned, will be capable of any 
extensions which will be required for future researches. 
Out of the four acres which it is proposed to lease for the 
station, only one acre will be occupied by buildings under 
the present scheme. Further, a large part of the equip- 
ment of these buildings will be of a permanent character 
and will serve all the general purposes of a Research 
Station, Future extensions will, therefore, not repeat 
this permanent equipment but will be based upon it. 








A REINFORCED CONCRETE ARCHED KEEL 
LOCK. 

THe arched keel block shown in the Ulustration has been 
specially designed and patented by the Ayrshire Dockyard 
Company, Limited, Irvine, N.B., with the object of 
overcoming the great difficulty experienced at present of 
obtaining wooden keel blocks. It is made of concrete, 
iron, whinstone, and sand, or other suitable material. 
The advantages claimed from it are as follows : 
(1) Facility of construction. (2) Cheapness of construc- 
tion. (3) Great strength. (4) Durability. 

With regard to facility of construction, all that is required 











REINFORCED CONCRETE KEEL BLOCK 


is a wooden box of similar design to the block, so as to 
contain the proper mixture of cement, iron, sand, &c. 
The block can be made by one man in about an hour, 
and after being allowed to -harden for several days, is 
ready for use. One of the chief advantages, however, of 
the arched keel block is that it can be made for about 
one-third of the cost of wood. Even allowing for the 
present high price of cement, it is estimated that three 
arched keel blocks would not exceed the cost of one set 
of wooden blocks of similar height. 

Another feature of the design is that it combines great 





strength with lightness of weight. Particular attention has 
been given to the matter of strength, and a block similar 
in design to that shown in the illustration has been tested 
to 90 tons without showing any sign of weakness. For 
specially heavy loads two or more blocks can be placed 
side by side, but for ordinary shipbuilding purposes the 
single block will, we understand, be found sufficient. By 
altering the composition these blocks may be made “ half 
strength,” the size and shape being retained, but the weight 
being reduced so that the block 1s more easily handled. 
Further advantages of the arched keel block are that it 
will not deteriorate, is not affected by weather, and with 
care will stand for a long number of years. 

The adjoining illustration has been reproduced from a 
photograph taken in the Ayrshire Dockyard Company, 
Limited’s yard. Various experiments have been made 
to discover the proper proportions of cement and other 
materials, which give the most satisfactory results. 
A patent for the bloek has been applied for. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


After the Quarterly Meeting. 

THERE are signs of price movements in the iron 
trade in the near future by reason of the advance in the 
cost of fuel. The question of the fuel bill is raised by the 
important advance of 2s. 6d. per ton, just authorised by 
the Government in pithead prices, and it looks as if the 
whole balance of the irqn market may have to be re- 
adjusted in consequence. The probability is that there 
will be an application to the Ministry for an increase in 
the maxima of both pig iron and finished material, and 
smelters now are protected by a clause stipulating that 
any advance conceded to them shall apply to the balance 
of undelivered contracts. This week has been noticeable 
for the repetition by iron and steel buyers of offers which 
they made at last week’s quarterly meeting in Birmingham, 
but which were not then accepted. Unfortunately, it 
cannot be said with any degree of truth that their efforts 
have met with much more success than was the case a 
week ago, so full up are makers with Government work of 
every description, and so insistent is the Ministry of Muni- 
tions that national requirements should have precedence 
over all others. Notwithstanding the big output of bar 
iron in the district, consumers press for more, and the 
finished market ail round keeps very strong. The maximum 
price for marked bars remains at £15 10s., less 24 
per cent., and for merchant bars £13 15s. net, at makers’ 
works. Only a small quantity of the latter is being sold 
outside the control system, and for it the price is about 
£14 10s. delivered. Small rounds, squares, and flats are 
sold on the basis of £16 10s. for three eighths sizes, with 
heavy extras for thinner gauges. During the last. three 
months business has been going on a fairly even keel, the 
average net selling price having varied to the extent of 
3d. a ton only. Producers have congested order books 
for the most part, and consumers are placing more and 
more reliance upon the Government departments to see 
that they get the supplies they need. It is stated that 
not less than nine-tenths of the business now being done 
is subject to the control. Puddled bars, whigh take a 
subordinate position to billets, are fetching £12 10s. to 
£12 15s. Puddled iron billets command £13 10s. and 
upwards. 


Defensive Federation of British Merchants. 


Large numbers of iron merehants in the Birming- 
ham district are warm supporters of the new decision 
which has been arrived at to form a defensive federation 
of British merchants. Their position in relation to the 
industry has been occasioning some disquietude. A very 
large proportion of business is under the control system, 
negotiated direct between Government agents and the 
producer, and, as 1 explained in this letter a fortnight 
ago, merchants complain that their interests are being 
unreasonably infringed. 


Galvanised Sheets and Speliter. 


A slightly better demand is reported for iron 
and steel black sheets on Government account, and at the 
newly announced control price of £17 a ton net. Lots of 
less than 2 tons can be charged at £19 per ton. The out- 
put is, however, still of comparatively small dimensions, 
and one firm reports that it has only two mills out of ten 
in operation, with the galvanising plant entirely idle. 
This is a typical example. Galvanised corrugated sheets 
are £28 per ton. The Staffordshire Tinned Sheet Asso- 
ciation has reaffirmed prices as follows: Best charcoal, 
52s. per ewt.; charcoal, 50s.; coke, unassorted, 46s. Busi- 
ness is reported plentiful, but raw material scarce. Makers 
of tinned sheets are in great difficulties through inability 
to get bars, but business is plentiful. The Government 
is still a pressing buyer, monopolising much of the output. 


Pig tron. 

The stringency in the pig iron trade increases in 
proportion to the greater ou puv of basic iron to meet the 
heavy requirements of the steel works. Of the Derbyshire 
irons, No. 3 is the grade mostly in demand on this market, 
and the net price fer it is 92s. 6d. Nos. | and 2, quoted 
at 96s. Gd. and 94s. 6d. respectively. are obtainable in very 
small quantities only. Sellers of all [descriptions could 
book large orders, but they give preference to customers 
who have been a long time on the books, and even dole 
them out supplies sparingly. Hardly any smelters can 
accept new business. Generally, such offered contracts 
as are accepted are cut down to one-half, and, in many 
cases, much less. Foundry pig iron is so scarce that some 
founders are threatening to return contracts to the Govern- 
ment unless the department furnishes larger quantities of 
material. 


Advance in Chilled Rolls. 
The heavy iron founders have decided on a further 
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advance of £2 on chilled and grain rolls, as well as on high- 
class castings. This follows upon a similar advance made 
about two months ago, and is due to scarcity of foundry 
iron, dear and searce fuel, and high wages. <A very large 
output of mill furniture is being made !or forges and mills 
all over the kingdom. 


Steel Trade. 


The steel works are strained to their utmost for 
material for munitions and shipbuilding developments. 
Semi-finished steel is as tight as it ean be, and with the 
exception of wire rods, which work out at about £27 a ton 
Liverpool, none is coming from America. Discards can- 
not be obtained under £11 2s. 6d. to £11 5s. There is a 
great demand for all kinds of billets, for which discard 
steel is proving a very inadequate substitute. 


Iron and Steel Scrap. 


Iron and steel scrap continues short of require- 
ments. Heavy wrought iron scrap, of which a constant 
flow is wanted, is especially difficult to obtain, the maxi- 
mum price of £6 5s.. plus extras, being regarded as inade- 
quate. Some of the lighter mixed sorts can be had in small 
quantitios at £5 5s., plus the usual extras. 


New Engineering Labour Conditions. 


There are indications that the abolition of the 
leaving certificate, which takes effect in the engineering 
trades this week, will not be attended with a considerable 
migration of workers so far as the Midland engineering 
shops are concerned. The movement will, so far as its 
main current goes, be free from any factious element, and 
if it can be controlled will result in a redistribution of labour 
advantageous all round. In the circumstances in which 
the industrial mobilisation took place, while Birmingham 
men were attracted to the North, numbers of Northerners 
came South. Men engaged in the starred trades, which 
carry exemption from military service, are, of course, not 
free to carry their labour into occupations not approved 
by the authorities. This will continue a potent regulative 
factor. Altogether the changes so far notified in the Bir- 
mingham engineering industry and other highly skilled 
trades are less than had been expected. 








LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
Iron, Stee), and Metals. 


THERE has been no change in the general 
characteristics of the iron and steel market here. The 
supply of finished material, outside Government work, is 
confined to very few lots made from raw or semi-finished 
metal lying outside control. For steel bars in this 
category about £18 10s. per ton is wanted and for steel 
hoops £19. Shell discard bars have become very scarce 
lately, and I do not come across any offers in this centre, 
although I hear of them in the Midlands and elsewhere. 


Foundry Iron 


The reports as to the position of No. 3 common 
iron ingthe North-Eastern district confirm the idea, 
already mentioned, that during the next few months very 
little Cleveland iron will be spared for the Lancashire 
consumer, and I think Lancashire ironfounders should 
take due note of this; for it means a greater probability 
of scarcity of foundry iron in this district during the 
winter. Such a state of things is, I will admit, very 
unusual, if not altogether unprecedented ; but we are 
living through unprecedented times, and it is unsafe to 
assume that because foundry iron has never been scarce 
in Lancashire it never will be. All the conditions for 
searcity are now present ; and when the war comes to 
an end they may continue, and even become intensified. 
Derbyshire foundry iron, for instance, would then be 
absorbed largely in an orgy of pipe-making for water 
enterprises. whereas at the moment very little work is 
being done in this direction; and there is also a burst 
of energy to be expected in the matter of textile engineering. 
It is difficult to estimate how far this would carry us, but 
the needs of the textile trade for new machinery must be 
very great. Sellers of Derbyshire No. 3 are still asking 
98s. 8d. per ton delivered, with 4s. premium for No. 1 ; 
and sellers of Staffordshire ask and obtain 102s. 6d. for 
No. 3 and 5s. premium for No. 1. It is perfectly obvious, 
now, that in both these irons, but particularly in Stafford- 
shire iron, the supply is considerably less than the demand ; 
for sellers here have constantly to refuse offers, and there 
is no question of going about searching for them. The 
position is reversed, and the buyer has to search for the 
iron. How far this tendency will go it would be difficult 
to say, but there is no doubt about its existence. The 
demand for Scotch foundry iron is, of course, small in the 
relaxed condition of the textile machine-making trade, 
but even the small demand can barely be met by the 
quantities put into the hands of selling agents here ; and 
these latter always maintain that they could sell more 
if they had it. 


American Steel. 


Conversation with firms formerly engaged in 
importing steel indicate that efforts are still being made 
to arrange for some consignments, but, so far, without 
any conspicuous success. Some hope is expressed that 
later on in the year conditions will be easier, but this 
does not seem to be very probable. A few small lots of 
steel wire rods are offered, and there is some tendency to 
reduce the price to £27 c.i.f. This, however, is a poor 
reduction when considered in relation to the actual 
reductions in American steel prices lately enforced by the 
Government. Wo ought really to get the rods at about 
£21 or £22 at the most. 


Scrap. 
The position as regards heavy wrought scrap is 
improving from the seller's point of view, and more 
consumers are now coming forward willing to pay the full 





maximum allowed to dealers ; that is to buy on a basis of 
£7 on trucks at the station nearest a dealer's yard. Some 
small lots of scrap are obtainable direct from the producer 
at £6 5s., but they are not large enough to keep the forges 
going; and although scrap bought from the dealers is 
dear, the price of finished iron is high enough to allow of 
its being paid. Foundry scrap is quite firm, and there is 
a moderate trade being done at 110s. per ton delivered for 
good ordinary qualities of machinery metal. The usual 
price for the best qualities is 115s. delivered, and some 
special lots have been sold at 117s. 6¢., but this latter is 
rather an unusual price. In steel scrap the position 
remains as it was. The common kind of heavy scrap 
fit only for ielting is quoted at 105s. on trucks, but so 
far as Lancashire is concerned this figure is nominal. 
Now and then a small lot of spoiled shells comes into the 
market at £6 5s. per ton. Steel turnings are still rather 
easier and have been again sold at 67s. 6d. per ton on 
trucks. 


Metals. 


There has been very little change in the metal 
outlook.. Strong copper sheets are at £150, and there is 
no alteration in the official prices for ingot copper. A good 
demand for old gun-metal exists here and up to £125 per 
ton is paid, and sometimes rather more. Merchants quote 
tin at £244 10s. delivered here. 


Leaving Certificates. 


The abolition of the system of leaving certificates 
came into force on Monday last, but with the exception 
of one works in this district, the inquiries which 1 have 
made indicate no immediate cause for uneasiness with 
regard to urgent Government orders owing to an 
exceptional migration of workers. It is, of course, too 
early yet to foretell how the new conditions are likely to 
affect the engineering establishments in the Manchester 
area, but it is to be hoped that the satisfactory beginning 
is a good augury for the future, and that the appeal 
recently made by the Trades Union Advisory Committee 
will act as deterrent to workers who contemplate removing 
without a really satisfactory cause. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is plenty of industrial life in the hematite 
pig iron trade. There are in the whole of the district 
thirty furnaces in active operation, and a large volume of 
iron is being produced—larger per furnace than has ever 
been known. But the total tonnage is not sufficient to 
meet the requirements of users, which are particularly 
heavy. At Barrow and at Workington steel makers use 
up the bulk of the local output. From other works the 
make is readily snapped up. Additional furnaces are 
required, and it is hoped the difficulties that have been in 
the way will soon be removed. For one thing there is 
every prospect of a better output of iron ore, both in 
Cumberland, in North Lancashire, where more miners are 
being arranged for by the Ministry of Munitions. Iron 
prices are steady at the maximum rates of 127s. 6d. per 
ton f.o.t., and special brands are at 140s. per ton. These 
special grades are keenly sought after from outside the 
district. There has been nothing done in warrant iron 
for a long time. ‘The quotation remains at 115s. per ton 
net cash. 


Iron Ore. 


For iron ore there is an increasing demand on 
the part of both local and general smelters. Nearly the 
whole of the output is being absorbed in the district, and 
smelters are pressing for heavier deliveries. Miners are 
to be brought from Wales and Scotland, and arrangements 
have been completed for their housing in both Furness 
and Cumberland. 


Steel. 

There are no new features to report in the steel 
trade. The mills at Barrow and at Workington are fully 
employed, mainly on semi-products such as_ billets. 
These are for a variety of users on national work, and are 
keenly sought after by local users as well as outsiders. 
Finished steel is in quiet demand and only important 
work is taken in hand. Nothing is being done in ship 
plates at presont. Prices are steady, with heavy rails 
at £10 17s. 6d. to £11 per ton ;- light rails, £14 to £14 10s.; 
heavy tram rails, £14: ship plates, £11 10s.; boiler 
plates, £12 10s.; and billets, £10 7s. 6d. per ton. Ship- 
builders, engineers and iron and steel founders are as busy 
as they can be. 


Fuel. 

The demand for coal is very strong and rates are 
on the higher level, with 27s. 6d. quoted for steam sorts. 
House coal is in bigger demand at 30s. to 37s. 6d. per ton 
delivered. For coke there is a very keen demand, and 
East Coast qualities are at 33s. to 35s. 6d. per ton delivered, 
and Lancashire sorts are at 31s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


TuE chief topic of interest this week has been the 
2s. 6d. rise in the price of coal, and its probable effect upon 
prices of pig iron, on manufactured iron and steel, and on 
coke. The whole question is under discussion among the 
interests affected, but there is a good deal of uncertainty 
as to the manner of its solution. Whether advances in the 
maximum prices all round will be authorised, or whether 
adjustments will be made with the makers concerned by the 
Government Departments, remains to be seen. Mean- 
while consumers, in view of a possible advance in prices, 
have been putting forward inquiries for iron at current 
maximum rates, and especially for the lower qualities. 
Makers are selling foundry iron, as indeed they have been 
for some time past, subject to any official advance, but in 
the case of some brands of forge, which have been on offer 


at cut rates, the full maximum price is being demanded. 
Business on the whole is very quiet, home consumers being 
well covered for this month, There is, however, con- 
siderable pressure for deliveries, particularly from Scotland, 
where the foundries are reported to be exceptionally busy. 
Unfortunately the shortage of trucks is causing consider- 
able delay. In the export trade fair quantities are going 
forward to France, but shippers to [taly are still awaiting 
September allotments. Home maximum prices are 
unchanged at 92s. 6d. for No. 3 Cleveland, No. 4 foundry, 
and No. 4 forge, with a premium of 4s, for No. lL. The 
export prices to the Allies are: No. 1, 107s. 6d.; No. 3, 
102s. 6d.; No. 4 foundry, 101s. 6d.; and No. 4 forge, 
100s. 6d. 


Hematite Pig Iron. 


The hematite pig iron trade is experiencing an 
unprecedented demand. The requirements of the steel 
works in the immediate district are enormous, and the 
work of allotment and the maintenance of deliveries is very 
difficult, although so far there is no complaint of actual 
shortage. Preparations for increasing the output are 
proceeding satisfactorily, aud before the end of the year it 
is expected that production will be substantially changed. 
Under present conditions there is little iron available for 
export. Kast Coast mixed numbers are very firm at 
122s. 6d. for home consumption. The export price to 
France and Italy is 141s. plus the excess neutral ore freight. 


Iron-making Material-. 


The demand for foreign ore continues to be 
heavy, and supplies are coming forward. Coke deliveries 
are adequate, good medium furnace kinds realising around 
30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


There are no particular changes to record in the 
manufactured iron and steel trades on the North-East 
Coast. Works continue to be most actively engaged. 
In every case it would appear as if the mills were being 
taxed to their utmost capacity to keep pace with the 
demands of our own Government and those of our Allies. 
Consequently, of course, the output is being monopolised 
on this account, so that little, if any at all, is going out in 
the ordinary way. The demand for material in connection 
with the Government’s merchant shipbuilding programme 
is increasing daily, and the plate and section mills are being 
kept in full operation day and night. In the manufactured 
iron trade makers are fully employed, and they have 
orders booked for many months ahead, the bulk of this 
work being on Government account. The principal 
quotations are as follows :—Steel ship plates, £11 10s.; 
steel boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; 
steel joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; 
common iron bars, £13 15s.; best bars, £14 5s.; double best 
bars, £14 12s. 6d. The following are nominal quotations 
for export :—-Common iron bars, £15; best bars, £15 5s.; 
double best bars, £15 12s. 6d.; treble best bars, £16 ; pack- 
ing iron, £13 10s.; packing iron, tapered, £15 15s.; iron ship 
angles, £15; iron ship rivets, £18 10s.; steel bars, basic, 
£16 10s. to £17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; 
steel ship plates, jin. and upwards, £13 10s.; fsin., £13 15s.; 
fin., £14; *in., £16;$in., £18; steel boiler plates, 20s. on 
the foregoing prices ; steel joists, £11 2s. 6d.; steel sheets, 
singles, £20; steel sheets, doubles, £22 ; steel hoops, £17 ; 
heavy sections of steel rails, £12; all less 24 per cent., 
except ship plates, angles and joists, packing iron and 
iron bars. 


Scrap. 

No developments of interest have taken place 
this week in the scrap trade, which, if exceedingly 
busy, is featureless. Demand for all descriptions is very 
brisk, and so far as heavy steel scrap and heavy iron scrap 
are concerned is considerably in excess. of the supply. 
Business, in fact, tends to become very limited on account 
of the increasing difficulty in obtaining metal. There is 
still a good deal of complaint respecting the railway 
facilities, deliveries being delayed by the lack of labour for 
lifting and shortage of wagons. The principal quotations 
are :—Wrought iron scrap, £6 5s.; wrought iron scrap 
mixed with steel or other materials, £2 10s.; second-hand 
rails, £10; heavy steel melting scrap without guaranteed 
analysis, £5 5s.; steel turnings and borings mixed with 
wrought iron or other materials, £2 10s.; all other classes, 
heavy or light, £5 5s.; heavy steel melting scrap guaranteed 
analysis not over 0.04 per cent. phosphorus and sulphur, 
£6 5s.; not over 0.05 per cent., £6. 


Shipbuilding and Engineering. 


The shipbuilding and engineering trades con- 
tinue to work under conditions of extreme pressure. ‘The 
outlook in the shipbuilding trade is very encouraging. 
Builders are being flooded with orders for new vessels for 
post-war delivery. This week alone, it is reported, orders 
for about forty vessels have been placed on the North- 
East Coast. A start was made this week with the laying 
out of the new shipyard at Pallion, Sunderland. The 
yard, when completed, will be one of the most up-to-date 
in the North. It is intended to have four, and probably 
five, berths, each capable of accommodating vessels up to 
a length of 500ft. A sub-station is to be erected for the 
supply of electric current. On the Tyne and Wear com- 
mittees of employers’ and workers’ representatives have 
been formed under the Admiralty Shipyard Transfer of 
Labour scheme. Primarily the work of the new com- 
mittees will be to make the most of the available supplies 
of labour, and see that there is a minimum of dislocation 
in the industry following upon the abolition of the leaving 
certificates. Another object is to secure greater mobility 
of labour, in order that men can be transferred from one 
employer to another as needs arise in connection with 
priority work. 


The Coal Trade. 


The coal trade on its commercial side hag been 
more or less in a state of suspense. This has arisen through 
the action of the Coal Controllér, who, to cover the cost, of 
| advance in wages to the miners, finds that it is necessary 
to revise the selling prices all round. That, of course, 
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would not of itself have caused any serious trouble, but, 
‘unfortunately, the Controller having made the advance 
of wages retrospective from September 17th, decided to 
make the revision of prices also retrospective from the 
same date. Therefore it was announced that the scheduled 
prices would be revised, and that the new figure would 
date from September 17th. It was not stated how much 
the prices were to be advanced, or what the new schedule 
figures would be, but it was clear enough that an awkward 
situation had to be faced, because the new prices were to 
be retrospective. No decision could well have been more 
unhappy, and to say that it aroused irritation and brought 
business to a standstill is a rather mild way of describing 
the chaos into which the market was thrown. How the 
Coal Controller could order selling prices to be retrospec- 
tive when binding sales and contracts are involved passes 
the wit of the coal trade to understand. The net result of 
the situation was that hurried meetings were held, and a 
deputation, representative of the coal mining and export- 
ing interests, was appointed to wait on the Coal Controller 
to make the strongest representations for the withdrawal of 
the retrospective clause. ‘The outcome was that the Coal 
Controller immediately withdrew the clause so far as 
export business was concerned, and made it operative as 
from the date his circular was issued, viz., October 4th. 
The retrospection is therefore still operative to that extent. 
Then followed the new Coal Order, which fixed the amount 
to be added to the schedule at 2s. 6d. per ton, beginning 
from Monday last, but in the case of manufacturing coal 
for home use the advance is still made retrospective to 
September 17th. Coals for the Allies, France and Italy, 
and to coaling stations in British Protectorates and 
Possessions, are unchanged in price. This advance will 
more than cover the increased cost, but in colliery circles it 
has long been held that the prices allowed by the Price of 
Coal (Limitation) Act were insufficient, in view of the 
substantially increased working costs since the Act came 
into operation. Though the outlook has been cleared the 
market position is still sufficiently confused to make 
business difficult. Colliery positions are not importantly 
changed. The Northumberland collieries are kept fully 
employed at present, chiefly in completing the requisitioned 
supplies for official purposes, but the Durham pits are still 
irregular and patchy in work. The inquiry from neutrals 
is still fair, and some orders are being fixed up. For the 
Swedish State Railways, it is reported, several further 
cargoes have been arranged. Gas coals are in good request, 
and best qualities are moving fairly well. Steam smalls are 
still a dead letter, and bunkers show no alteration in 
demand whatever. The principal quotations are as 
follows :—Northumberlands : Best Blyth steams, 32s. 6d.; 
second Blyth steams, 28s. to 30s.; Tyne primes, 32s.; 
North Northumberland prime steams, 30s. 6d.; unscreened 
for bunkers, 26s. 6d. to 27s. 6d.; household coal, 22s. 6d. to 
23s. 6d. for home trade ; 31s. to 32s. 6d. for export ; best 
Blyth smalls, 21s. to 22s. 6d.; North Northumberland 
smalls, 22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and 
nuts, 32s: 6d. Durhams: Steam (locomotive), 31s. to 
32s. 6d.; special Wear gas, 31s. to 32s. 6id.; best gas, 27s. 6d.; 
second gas, 25s.; ordinary bunkers, 26s. 6d.; superior, 
32s. 6d.; smithies, 29s. to 32s. 6d.; peas and nuts, 27s. to 
32s. 6d.; coking coals, 26s. 6d. to 27s. 6d.; coking smalls, 
19s. 6d. to 20s. 6d.; patent oven coke, 42s. 6d.; blast- 
furnace coke, 28s.; gashouse coke, 31s. to 32s. 








SHEFFIELD. 
(From our own Correspondent.) 


Electric Energy. 


THE chairman of the well-known firm of Edgar 
Allen and Co., Limited, is also chairman of the Electric 
Supply Committee of the Sheffield Corporation, and at 
the last meeting of the Council, Mr. Warlow went out of 
his way to place some extremely interesting facts before 
the members. For the year te March 31st, 1914, the 
Committee sold 26,500,000 units of electric current, whilst 
for the twelve months to March last the sale had risen to 
126,000,000 units, and the latest returns of the department 
show that, reckoning a year to contain 48 weeks of five 
working days each, the total units sold for the current 
year will be 172,000,000 units. Should that estimate work 
out correctly, the Sheffield sale will equal that of Man- 
chester for the past year, and exceed that of Birmingham 
by 23,000,000, that of Glasgow by 31,000,000, and that 
of Liverpool and Leeds combined by considerably over 
60,000,000 units. On the other hand, Sheffield’s capital 
expenditure has been very much less than tha! of any of 
the cities named, except Leeds; the total cost per unit 
generated is the lowest of the group indicated, and, with one 
exception—Liverpool—the balance of profit per unit is 
the highest. These are rather striking figures, and show 
how alert the Sheffield Corporation is to the growing needs 
of the city in the matter of electricity for power purposes. 
As I think I have mentioned in a previous letter, the 
Council has recently committed itself to an expenditure 
of over half a million sterling in new power stations and 
plants. The present total capital expenditure stands at 
£2,109,273, and the total cost per unit sold is .686d., of 
which .412d. represents works cost, the remainder cover- 
ing rent, rates, taxes, and capital charges. 


The Furnace Question. 


But Mr. Warlow went a little further. He 
recognised, of course, the fact that the question of elec- 
tricity would be the great one of the future, and ex- 
pressed the pride he felt in Sheffield’s record as the first 
city in this county to erect an electric furnace for the pur 
poses of steel manufacture. Now there are 38 such fur- 
naces in operation here, and 17 others are in course of 
erection. Mr. Warlow called the Council’s attention to 
a letter he had seen from the Ministry of Munitions in 
reply to an application from a firm in Sheffield, which 
had asked for permission to erect two electric furnaces. 
The Ministry, he said, replied to the effect that it could 
not sanction the erection of the furnaces—which were to 


_be of 34 tons. capacity each—because of the difficulty 


already. experienced by firms in obtaining power. The 
Electrie Supply Committee, however, had written to the 
Ministry, asking for a correction of the impression ‘that 


there was arty insufficiency’ of current at present. ~The Cor- 





poration recognised that the future prosperity not only 
of steel manufacturers, but of Sheffield as a whole, woul.t 
depend to a large extent upon the ability of the Council 
to supply electrie power in bulk, and cheaply. If the 
necessary provision be not made, the city must be prepared 
for serious consequences. ‘‘ Manufacturers,’ said the 
chairman, “ can make high-class steel by electric furnaces 
in other districts than Sheffield, and that is a thing we 
have always to remember. The more general use of elec- 
tricity will, I believe, bring benefits to the workers, who 
will be enabled to live more healthily and in better sur- 
roundings.”” 


Gas for Furnaces, 


If the pressure upon the corporation for elec- 
trical current for power purposes is great, that upon the 
gas company for gas for the feeding of annealing and 
other furnaces is no less insistent. To such an extent is 
this being realised that plans are being prepared for the 
erection on the confines of Sheffield—about the only place 
now where building land is available—of a new large gas- 
works, the site acquired for the scheme consisting of more 
than 50 acres. The present works have a producing capa- 
city of 22,000,000 cubic feet per day, and the new place, 
which it is estimated will cost a round million sterling, 
will be equipped with plant capable of producing 15,000,000 
cubie feet daily. The justification for this important 
extension will be plainly manifest when the consumption 
for the first three days of last week is shown. On Monday 
it was 19,558,000 cubic feet ; on Tuesday, 20,270,000, and 
cn the Wednesday, 19,996,000. The consumption on the 
corresponding days two years ago was less by 14,000,000ft., 
the increase for the three days alone representing the 
expenditure of 1300 tons of coal. The gas consumed 
last month showed an increase over that for September, 
1915, of over 27 per cent. 


Works Organisation. 


An extremely useful evening was spent, quite 
recently, in the Mappin Hall at the University, 
where the Vice-chancellor addressed a meeting on the 
subject of works’ organisation. Dr. Ripper is an engineer, 
and he dealt with his subject from that point of view, 
showing the modern Jay-out of an engineering works, and 
urging that the same principle exactly applied to every 
works in the Sheffield area. This was the time for revision 
and reconstruction in preparation for the great expansion 
of trade anticipated, and he urged directors and manage- 
ments generally to see that, by taking every possible 
advantage of co-ordination of various departments, so as 
to minimise cost of handling, every scrap of waste of 
energy is eliminated. The need of such counsel is perfectly 
obvious when one passes through some of the steel works 
and observes the chronic state of muddle and confusion 
that prevails. This, of course, is aggravated just now by 
railway and shipping congestion, there being literally 
thousands of tons of finished steel goods overflowing the 
warehouses and lying about the works. But, even before 
that was the case, many works were quite innocent of 
order and system. Only the other day I was conversing 
with a stecl man who has spent much of his time in the 
workshops of the United States, and who is familiar with 
German methods, and he assured me that, in the past, we 
had lost good markets simply because we were slaves of 
wasteful methods and our foreign competitors were not. 
‘* We wasted our profits,”’ he said, “‘ in antiquated methods, 
which we excused by saying that certain articles could not 
be made at the figure asked by our competitors.’’ Dr. 
Ripper urged that greater attention would have to be paid 
to the question of costing. Every work undertaken should 
be made to show a margin of profit. He divided the 
question under four heads—cost of raw material, cost of 
labour, factory maintenance, and general office, dis- 
tributing, &e., charges. There were many ways in which the 
last-named could be kept down, but the most important 
of all was to watch carefully methods in the factory or 
works, where the installation of every known labour-saving 
and duplicating machine would at once lessen the cost per 
finished article, and by vastly expanding the output would 
produce increased profits for the employer and higher 
wages for the worker. He advocated strong associations 
of firms in the same branches of business, with central 
committees through which al] orders could pass, the work 
being allocated to those firms best equipped or circum- 
stanced to deal with certain parts on a large scale by means 
of repetition machinery. He believed that firms in a 
district like Sheffield should help one another by “* showing 
their hand” in the matter of works improvements and 
labour-saving machinery, thus doing away with throat- 
cutting competition at home, and co-operating to capture 
new markets abroad. Dr. Ripper’s views are meeting 
with thorough endorsement here as expressing some of the 
most hopeful means of industrial reconstruction. 


Round the Works. 


So far the withdrawal of the leaving certificate 
regulation has caused no serious disturbance of labour, 
and it is sincerely to be hoped that the patriotic spirit of 
managements and workers will prevent difficulties being 
raised in that direction. The labour problem, both as to 
supply and wages and conditions, is sufficiently thorny 
without the introduction of new trials. The authorities 
continue the process of whittling down export business— 
rightly or wrongly—but manufacturers hold on tenaciously 
to all that can be put through. The latest oversea orders 
include steel for Yokohama, Kobe, Osaka, Singapore, and 
New York ; saws for Amapla; sickles for Montreal, tools 
for Calcutta, Buenos Aires,Cartagena, Rio, and Alexandria ; 
cutlery for Bathurst, Montreal, Guayaquil, Rosario, Rio, 
Bahia, Punta Arenas, Demerara, Port Harcourt, Calabar, 
and Sydney ; sheep shearing machinery for Punta Arenas ; 
hammers for Montevideo ; knives for Valparaiso, and files 
for Alexandria. New Government contracts placed here 
inclide 20,000 electro-plated spoons and forks, 30,000 
watchmakers’ tools and files, 1100 carpenters’ squares, 
400 farriers’ stamps, 120 tinmen’s hammers, and 100 
fenders, in addition to which the War-office authorities 
have given out contracts for knives, pumps, railway plant, 
razors, surgical instruments, and tools. The London 
County Council Tramways Committee has placed an order 
with a firny here for 1500 driving and 750 pony wheel tires, 
the figure being £7294. Very many additions-to, and 








! . 
extensions of, works are in hand, an interesting feature of 


these being the growing attention being paid to the welfare 
of the employees by the provision of canteens and mess- 
rooms. One works I was in recently had arranged round 
two sides of a large mess room for the workers enamel 
wash-basins, with a plentiful supply of water, soap and 
towels, and upon inquiry I was informed that this oppor- 
tunity for cleanliness is taken very full advantage of. The 
heavy demand for hand tools has caused the Government 
to revise its ideas regarding the multiplicity of patterns, 
and now, in order to help forward the output, patterns are 
being limited to a few of the most useful ones, so that parts 
can be standardised and freely duplicated. Cutlery 
makers are inundated with orders. The mention in THE 
ENGINEER last week of the record casting made at Lincoln 
reminds me of the important developments now proceeding 
in North Lincolnshire, with which Sheffield has very 
intimate relations. John Brown and Co. ave putting down 
a steel plant at their Trent Ironworks, at. Frodingham, and 
this may lead to quite big things. The Steel Company of 
Scotland, which some years ago bought a half interest in 
the Appleby Iron Company—the other half being taken 
by the Frodingham Iron and Steel Company, now controlled 
by the Steal, Peech-Samu2! Fox group of Sheffield—is said 
to purpose the erection of a steel works at the Appleby 
blast-furnaces. The Bristol firm of Lysaghts is spending 
£100,000 in the development of its Frodingham pro- 
perty, and it is now stated that the ultimate capacity of 
the steel furnaces being put down by the Redbourne Hill 
[ron and Coal Company will approximate 10,000 tons 
weekly. 


Iron, Steel, and Coal. 


There is very little to report regarding iron and 
steel, conditions in these markets running at present in a 
groove. The demand is under continual expansion, but it 
is being very well met, considering the conditions. Scrap 
of all kinds is a strong market. All descriptions of steam 
fuel are strong and active, end exports show no change in 
conditions. Open market business is very thin, making 
current quotations nominal. Prices all round should now 
be 6s. 6d. per ton higher at pits than in the twelve months 
to June 30th, 1914, the period taken for the standard of 
the Price of Coal (Limitation) Act, 1915. That Act 
allowed an advance of 4s. per ton, and the Board of Trade, 
by its powers under the Act, has just authorised a further 
advance of 2s. 6d. per ton. Collieries will now, no doubt, 
carefully conform to these figures, and especially so in the 
case of house coal prices, merchants’ retail selling rates 
being controlled by the local authority unde~ the Retail 
Coal Prices Order. Collieries have not sent out new price 
lists generally, as they have so little to offer on the open 
market, but current quotations for steam coals are :—Best 
South Yorkshire hards, 18s. 6d. to 19s. 6d.; best Derbyshire 
hards, 18s. to 18s. 6d.; seconds, 17s. 6d. to 18s.; cobbles, 
17s. 6d. to 18s.; nuts, 17s. to 17s. 6d.; washed smalls, 
14s. 6d. to 15s.; best hard slacks, 14s. 3d. to 14s. 6d.; 
seconds, 13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to I4s.; 
peas, 12s. to 12s. 6d.; and small slacks, 9s. to 10s. In house 
coals best branch is quoted 22s. 6d. to 23s. 6d., and best 
Silkstone 20s. to 21s. per ton at pit. The demand for 
slacks is very strong, and the same remark applies to house 
sorts. Coke keeps firm on the maximum rates. 











SCOTLAND. 


{From our own Correspondent.) 


Mine Managers’ Wages. 


Ir has been announced that the Scottish coal- 
masters have, on the representation of the Coal Controller, 
agreed to pay a minimum wage of £4 per week to under 
managers. 


Proposed Purchase of Port-Glasgow Harbours. 


It is understood that negotiations are in progress 
between the Port-Glasgow Harbour Trust and Messrs. James 
and Harry Lithgow, of Messrs. Russell and Company, and 
Robert Duncan and Co., Limited, in connection with the 
purchase of Port-Glasgow Harbours. The intending 
purchasers are prepared to take over the whole of the 
existing A and B stock at the sum of £28,000. They 
are also prepared to promote and defray the entire cost 
of a Provisional Order in name of the Trust. Should the 
proposal materialise it is the intention of Messrs. Lithgow 
to fill wp the west harbour and present it to the town as a 
public park. 


Pig Iron. 


There is a continued heavy demand for all des- 
criptions of pig iron. Consumers engaged on war work 
have, of course, first call, and large quantities of hematite 
are taken up by the steel works. There is also a large out- 
let for foundry and forge qualities, but with the majority 
of the furnaces producing basic iron, the former are in 
restricted supply. Outputs, generally, are quickly ab- 
sorbed by local users, and though a reduction in freights 
might be expected to foster overseas trade, there is really 
nothing available for export apart from allied require- 
ments. 


Quotations. 


Monkland and Carnbroe are quoted f.a.s. at 
Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No.1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d., 
No. 3, 126s. 6d.; Glengarnock, at. Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, .121s. 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3,.125s. 
per ton. 


Finished Iron and Steel. 


The pressure of Government. demands for all 
classes of finished material is undiminished and producing 
works are unwilling to entertain any. business unless 
accompanied by a high priority certificate. Even then 
the question of delivery-is very doubtful, -as national claims 


348 


THE ENGINEER 





Ocr. 19, 1917 








are, of course, given the preference. At the steel works 
the chief inquiry is for constructional steel, particularly 
in connection with standard shipbuilding. A large turn- 
over is being done in the heavier gauges of black sheets, 
both for home and allied consumption. Galvanised sheets 
are still at a prohibitive price, and red or black painted cor- 
rugated are being largely used for roofing and other pur- 
poses. Great activity characterises all departments of 
the malleable iron trade. In high tensile steel, made from 
shell discards, which is purely a war product, the finished 
material is now being put to uses unheard of when Siemens 
and other soft steels were available. Prices, where unfixed, 
are decidedly firmer, and are now pretty much a matter 
of arrangement. 


Dearer Coal. 


There is considerable difference of opinion among 
coal owners and merchants in Scotland regarding the 
adequacy of the 2s. 6d. increase in the price of coal. While 
some view the situation with satisfaction, others have 
looked for a more substantial rise, and, consequently, 
are not so well pleased. The latter contend that, although 
2s. 6d. per ton increase may perhaps more than cover the 
latest increase in wages, it is not sufficient to counter- 
balance the increase in working costs at the pits. House- 
hold coals are selling in Glasgow and district to-day at 
Is. 10d. to 2s. per ewt. bag, an increase of 3d. per bag. 
As a result of the increased prices, and also of the new 
distribution scheme, business is still quiet and unsettled, 
and consumers seem disposed to withhold their orders 
in the meantime, until the whole position is more defined. 
Industrial demands, however, contribute a certain amount 
of steady business, and, coupled with the household in- 
quiries, enable the collieries to keep going comparatively 
well. Conditions in the Lothians have again been less 
favourable, but a return to better times seems imminer:t, 
while business in Fifeshire also shows signs of picking up 
when the trade generally is in a more settled condition. 
Prices, subject to the latest increase, are as follows :— 
Ell coals, f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. 
to 30s.; navigations, 30s.; steams, 27s. 6d.; treble nuts, 
23s.; doubles, 22s.; singles, 2Is.; first-class steams, f.o.b. 
at Methil or Burntisland, 29s. to 3ls.; first-class steams, 
28s.; third-class steams, 24s.; best steams, f.o.b. at Leith, 
26s. 6d.; secondary qualities, 25s. 6d. per ton. 
gate shipments during the past week amounted to 144,288 
tons, compared with 155,442 in the preceding week, and 
182,318 tons in the corresponding week of last year. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Increased Wages. 


SINCE writing last week, coalowners have been 
authorised to pay to members of the National Federation 
of Firemen’s, Examiners’ and Deputies’ Association the 
same advance as was conceded to miners, viz., Is. 6d. 
per day. This question was again considered at a meeting 
of the Monmouthshire and South Wales Coalowners’ 
Association, held on Monday last, when the resolution of 
protest which had been passed by their representatives 
on the Conciliation Board on Thursday in last week was 
confirmed. It was arranged to appoint a deputation to 
wait on the Controller with regard to this matter. The 
protest of the owners was against the action of the 
Controller in advancing the wages of the men, involving 
new principles, without first consulting them. ; 


Coal Prices. 


The Coal Controller has issued new regulations 
concerning the conditions relating to the sale of coal, thus 
amending the directions notified on June 28th last, and it 
has been decided to raise the price of coal by 2s. 6d. per 
ton in order to meet the increased cost entailed by the 
recent award of Is. 6d. per day to miners. This increased 
price of 2s. 6d. per ton applies to the coals consumed in 
the United Kingdom and Channel Islands, and to the coals 
exported, except in the case of those for France and Italy. 
The miners’ advance dated back to September 17th last, 
and in the case of coal sold for consumption in the United 
Kingdom the increased price is retrospective, and operates 
from September 17th. An exception, however, is made in 
the case of coals for household consumption. The Coal 
Controller has recognised that merchants would experience 
great difficulty in recovering the increased cost in respect 
of coals distributed in small lots to household consumers, 
and, therefore, the 2s. 6d. increase was made to come into 
foree from the 15th inst. For the reason also that 
exporters might have great trouble in recovering the 
extra price from consumers abroad, the advance in the 
case of coals for shipment—excluding France and Italy— 
also dates from the 15th inst. The new directions as to 
the sale of coals have caused rather unsettled conditions, 
and in some cases a variety of interpretation is upon the 
regulations, but it is expected that difficulties in this 
respect will soon be cleared up. It is clearly stated in 
a circular from Mr. H. F. Carlill, Coal Mines Department 
of the Board of Trade, that the 2s. 6d. is to be added to 
the schedule price of all coal for shipment, except to France 
and Italy, and also to the price of patent fuel, and this 
includes deliveries under existing contracts. In the case 
of patent fuel, the schedule price of which is 30s., it is 
provided that manufacturers shall be entitled to secure 
their small coals for the patent fuel that is to be shipped to 
France and Italy at the new and lower scheduled prices 
which have been fixed and without the 2s. 6d. increase 
which is fixed, to meet the extra cost of production. 
Alterations which have been made to the scheduled prices 
are those which have been previously referred to, but 
which required the sanction of the Coal Controller before 
actually coming into operation. For instance, in the case 
of steam smalls there were formerly four classes ranging 
from 23s. down to 18s., but now these qualities are divided 
into eight classes ranging from 21s. 6d. by margins of 6d. 
down to 18s. Alterations and modifications have been 
made in No. 2 Rhondda through and smalls, which are 
more in accordance with ideas of colliery salesmen. 


Current Business. 
There has been comparatively little fresh business 
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done on the coal market this week. The issue of new 
regulations has had a somewhat unsettling effect, and 
attention has been occupied to some extent with details 
affecting the improved working of the scheme for the 
supply of coal to France, and the efforts of coal exporters 
to safeguard more closely their individual interests. 
Nothing definite has yet been decided regarding the pooling 
of business for Italy, but there is to be a special meeting 
of exporters to Italy to consider certain suggestions as to 
a pooling arrangement. Although operations on the 
market have been unusually quiet, yet the position of 
collieries is, on the whole, more satisfactory than was the 
ease last week. Tippiag operations have been more 
active, and as a consequence some headway has been 
made in reducing the heavy stocks of coal, but still there 
are plentiful supplies about, both of large and small coals. 
The pitwood market keeps very firm at 75s. As regards 
prices quoted of various coals, it should be noted that the 
extra 2s, 6d. applies in all cases to these schedule prices, 
except in the case of coals for France and Italy. 


Schedule Prices. 


Steam coal: Smokeless best, 33s.; smokeless 
seconds, 3ls. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; 
best drys, 30s.; ordinary drys, 28s. 6d.; steam smalls— 
eight classes—18s. to 21s. 6d.; washed smalls, 22s. 6d.; 
best Monmouthshire Black Vein large, 30s.; ordinary 
Western Valleys, 29s.; best Eastern Valleys, 29s.; seconds 
Eastern Valleys, 28s. Bituminous coal: Best households, 
33s.; good households, 30s. 9d.; No. 3 Rhondda large, 
30s. 9d.; smalls, 26s.; No. 2 Rhondda large, 27s.; through, 
23s. 6d.; through seconds, 22s.; smalls, best, 19s.; smalls, 
seconds, 17s.; best washed nuts, 30s.; seconds, 28s. 6d.; 
best washed peas, 27s. 6d.: seconds, 26s. 6d.; unwashed 
duff, 14s. to 18s. Patent fuel, 30s. Coke, 47s. 6d.; 
pitwood, ex ship, 75s. 

LATER. 

Market conditions show no material alteration, though 
the unsettling effect of new conditions regarding the sale 
ot coal is somewhat subsiding. Colliery salesmen and coal 
exporters have by no means overcome their difficulties 
regarding the interpretation of these new regulations, and 
explanation is being sought from the Coal Controller in 
regard to several points. One of these relates to the 
position of French and British coaling stations, and the 
application of the increase of 2s. 6d. imposed to cover the 
extra cost of miners’ wages. Unless these coaling stations 
are treated equally, the coaling stations of Algiers and 
Oran—French—will be placed at an advantage as compared 
with Gibraltar. Coals of all descriptions continue to be 
very plentiful, except in the case of ges and house coals, 
which are scarce. Coke is also difficult to obtain, 
particularly for shipment. Pitwood rules firm at 75s. 


Examiners’ Grievances. 


There is every probability of the dispute between 
the South Wales coalowners and the Colliery Examiners’ 
Association being satisfactorily settled. The two parties 
have had a meeting at which the points at issue were 
discussed. No final settlement was arrived at, but the 
examiners’ representatives were satisfied that real efforts 
were being made to arrive at an understanding, and the 
Executive Council proposed to recommend its Association 
to accept the terms under which that body will be 
recognised. The matter will be referred to a conference 
to be called at an early date. 


Newport. 


There has been no material change in the position 
regarding Monmouthshire coals, except that collieries have 
benefited slightly by improved transport facilities, 
resulting in the clearance of wagons and enabling work to 
be more regular. Schedule prices :—Steam coal: Best 
Newport Black Vein large, 30s.; Western Valleys, 29s.; 
best Eastern Valleys, 29s.; other sorts, 28s.; smalls, 18s. 
to 20s. Bituminous coals: Best house, 33s.; seconds, 
30s. 9d.; patent fuel, 30s.; pitwood, ex ship, 75s. 





Swansea 


The demand for the superior grades of anthracite 
large has been well maintained during the past week, 
but supplies of inferior descriptions have been freely 
offered. Firmness has _ characterised machine-made 
qualities, but there has been very little inquiry for culm 
and duff. Steam coals have shown irregularity. Schedule 
prices :—Anthracite: Best breaking large, 30s.; s2eond 
breaking large, 29s.; third breaking large, 27s. 6d.; Red 
Vein large, 25s. 6d.; machine-made cobbles, 39s. to 42s. 6d.; 
French nuts, 39s. to 42s. 6d.; stove nuts, 39s. to 42s. 6d.; 
beans, 33s. to 35s.; machine-made large peas, 20s.; rubbly 
culm, lls. to 13s.; duff, 6s. 6d. to 8s. Steam coal: Best 


large, 30s.; seconds, 27s.; through best, 23s. 6d.; through i square, Fleet-street, London, E.C. 4. 
17s. | 


seconds, 22s.; smalls best, 19s.; smalls seconds, 
Bituminous coal : Through and through, 27s.; smalls, 24s. 
Patent fuel, 30s. 


Tin-plates. 


Firmness is the chief characteristic of the tin-plate 
market. The increase in the allocation of steel bars is in 
excess of what was expected, and is about 24} per cent. 
There has been, however, no addition made to the supplies 
of acid. Quotations :—I.C. 20 x 14 x 112 sheets, 30s. 
Block tin, £246 15s. per ton cash; £244 5s. per ton three 
months ; copper, £110 per ton cash; £110 per ton three 
months. Lead: Spanish, £30 10s. per ton. 
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Peru. 


BrEsIDES a very considerable railway construction 
programme to which the Administration has committed 
itself, and which will involve the outlay of £500,000 
annually for a number of years, the Government has 
decided to expend large sums upon the construction of 
handsome new docks at Calléo, the port for Lima, and 
upon a junction of San Lorenzo Island with La Punta. 
Elaborate plans have been made and passed, and the pro- 








gress of the project will depend upon whether the neces- 
sary funds can be raised. Of this there seems consider- 
able possibility. 


Chili. 


The plans and specifications for the proposed irrigation 
works and Melado canal, of which particulars have already 
been given in these columns, have been approved and 
passed. The estimated cost of the work is 5,194,035 dols. 
gold pésos (of a value of 18d.). The large floating dock, 
which was ordered a long time ago for the port of 
Mejillones, to be used in connection with the Antofagasta 
and Bolivia Railway, has now been put together, and is 
in the Bay of Mejillones. The dock is able to accommo- 
date vessels up to 400 tons displacement. 


Bolivia. 


The Ministry of Public Works is shortly to call for tenders 
for the supply of a number of motors and motor lorries for 
service for passengers, freight and mails between (a) Puerto 
Suarez and Santa Cruz ; (b) between Puerto Balliviadn and 
Trinidad ; (c) between Eucaliptis and Caxata ; and be- 
tween (d) Arani and Totora. In the case of the tender 
(a) there must be a deposit of Bs. 3000, and the favoured 
bidder must increase his deposit to Bs. 5000, the entire 
amount to be returned to the concessionnaire two months 
after the service is established. Similar deposits must be 
made in connection with the three other contracts. 


Argentina. 

It had been the intention of the Administration just 
before the present upheaval in railway circles to have 
found the capital for a complete installation of oil machinery 
and plant to work the enormous oilfield at Comodoro 
Rivadavia, and to search for the further supplies of oil 
which are known to exist in the other districts in which 
traces of it have already been found upon the surface. 
Since 1911 the annual output of petroleum from this one 
field has risen from 1920 tons in that year to 116,000 tons 
in 1916. It is hoped that immediately normal conditions 
are restored there may be a possibility of obtaining—not 
improbably, at least,in part from England—the necessary 
equipment to carry out the work. 








BOOKS OF REFERENCE. 





AmonG the many useful books of reference which 
we receive few are more valuable and more often con- 
sulted than the ‘* Universal Directory of Railway Officials,*’ 
which is issued by the Directory Publishing Co., Limited, 
15, Farringdon-avenue, London, E.C. 4, at the price of 
l5s. As it is now in its twenty-third year of publication, 
its contents are too well known to need detailed reference, 
but we may say that its title is very far from representing 
all the information it contains. In addition to giving the 
names and addresses of railway officials, it contains a list 
of practically every railway in the world, with such facts as 
length of line open, gauge, cars, method of traction em- 
ployed, numbers of locomotives and coaches, &c. In the 
present edition it has, owing to the war, been necessary to 
omit the sections relating to the railways of Austria, Bel- 
gium, Bulgaria, Germany, Hungary, Serbia, and Turkey, 
and the sections relating to the railways in certain parts of 
France and Russia have, for the same reason, not been 
corrected. Otherwise the book appears in precisely its 
accustomed form. 


A Book of reference which, when it first made its appear- 
ance in January, 1911, was entitled ‘A List of Motor Cars, 
1906-1911 ”—a title changed five years later to ‘‘ The 
Motor Car Red Book, 1916’’—appears this year in its 
seventh edition under the lengthened title of ‘‘ The Motor, 
Marine, and Aircraft Red Book, 1917.’ It is a volume 
containing nearly six times as many pages as did the 
first issue, and nearly twice as many as had the 1916 
issue. This increase bas been the natural result of 
the alteration of the title, which has entailed the inclusion 
of the names of many firms which have entered into the 
countless industries allied to motoring. In the present 
book we notice that an additional sub-section dealing 
with paraffin motors has been added to the section dealing 
with commercial and agricultural motors, particular 
attention being paid to motors designed for agricultural 
and horticultural work. The two parts of the Aircraft 
Section have been considerably extended, while a new 
section, entitled ‘ Accessories, Parts and Sundries,” has 
been introduced. The book is obtainable from The 
Technical Publishing Company, Limited, of 1, Gough- 
Price 7s. 6d. net. 


Tur fifth edition of ‘‘ Glasgow Shipping”’—which is 
published at the “‘ Journal of Commerce ”’ Offices, 93, Hope- 
street, Glasgow, at ls. or by post 1s. 3d.—has just reached 
us. Our readers are acquainted with the contents of 
this little book, but we may recall the facts that itincludes, 
among other things, lists of Glasgow shipowners, of ship- 
builders, ship repairers and engineers on the Clyde, and 
of shipbrokers. Information is also given concerning 
the Port of Glasgow and itsrailways. Incommon with other 
books of this serics there are also sections devoted to the 
various societies having to do with various branches of 
shipping and shipbuilding. 








Wuutst the Intercolonial Railway is of the standard 
4ft. 8lin. gauge, the Prince Edward Island, the other 
railway belonging to the Dominion Government, is of the 
3ft. Gin. gauge. It has been under contemplation for some 
time to change the gauge of the latter, but quite recently 
the Canadian Minister of Railways stated that the work 
would not be done at present. It would take a considerable 
time to make the change; the bridges would have to be 
strengthened, the rails moved over and the axles lengthened 
or new rolling-stock built. It was therefore not desirable 
to make the alterations at present, as the war was taking 
all the money the Government had. 
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BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted trom abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-tune, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specifi-ation. 








INTERNAL COMBUSTION ENGINES. 


109,305 (12,705 of 1916). September 7th, 1916.—Fur. Spray- 
tna Device, Tangyes Limited, Cornwall Works, Soho, 
Birmingham, and another. 

AccoRDING to this invention, the device A (Figs. J} and 2) 
which sprays the liquid fuel projects some considerable distance 
into the combustion chamber, so that its body-part is exposed 
to the heat and is surrounded by a sheath B, or hollow cover, 
which also projects into the interior of the combustion chamber. 
The cover is so arranged that its internal surface, and prefer- 
ably also some part of its external surface, will be subjected 
to the heat due to the combustion of the charges in the com- 
bustion chamber. The spraying device and cover are arranged 
so that they can be readily removed and replaced. With heavy 
liquid fuels there is, when the ordinary sprayer-nozzle is used, a 
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tendency for drip of liquid fuel to take place at the end of the 
nozzle. This is obviated by making the hole C, passing through 
the nipple D, of the nozzle of a length of, or about, four times its 
diameter, and, at its outer end, with a cup-shaped opening E 
of such size that it will retain any liquid fuel which might other- 
wise accumulate on, and drip from, the nozzle, and will hold 
such fuel until the period of the next liquid fuel injection, when 
the liquid fuel which has been so retained will be forced into the 
combustion chamber and be vaporised. The outside of the nozzle, 
which projects into the combustion chamber, is preferably 
tapered, or coned, and made to terminate in a short straight 
end-piece of small diameter forming a small nipple which reduces 
the surface to which any deposit might adhere.—September 7th, 
1917. 


109,376 (4140f1917). January 9th, 1917.—EtLectric STARTERS, 
Vernon Anthony Trier, 101, New Church-road, Camberwell, 
London, S.E. 

In this starting device electrical means are provided whereby 
the pinion is caused to engage with the gear wheel on the engine 
shaft without shock or strain, and to take up the drive gently 
and smoothly. Fig. 1 shows the arrangement diagrammatically, 
and Figs. 2 and 3 sectional views of the armature shaft and pinion. 
A resistance C is provided in circuit with the field winding B 
of the motor, and a switch E is arranged so that this resistance 
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Fig.3. 


is cut out or short-circuited automatically by the action of the 
pinion A when it moves into engagement with the engine driving 
gear. The resistance is in the form of a supplementary field coil 


of high resistance, and a comparatively large number of turns 
in series with the ordinary field coil and the switch, which is 
operated by the movement of the pinion, is connected across 
the two ends of the supplementary field coil, which is conse- 
quently short-circuited when the pinion moves into engagement 
with the engine driving gear, but normally, ¢.e., when the pinion 








is out of engagement, the switch is open and the supple- 
mentary coil is in series with the ordinary field coil. The 
two ends of the supplementary coil C are joined to contacts F 
which are in the form of brushes supported in a plate or carrier G. 
These brushes are provided with springs which tend to keep 
them pressed outwards. Co-operating with the brushes is a 
dise or ring H mounted on the armature shaft and normally 
kept out of contact with the brushes by a spring. The armature 
shaft is provided with a quick-pitch screw-thread engaging with 
the screwed inner surface of the driving pinion.—September 13th, 
1917. 


GAS PRODUCERS. 


109,284 (12,373 of 1916). September Ist, 1916.—AcETYLENE 
Gas GENERATOR, Tredegars, Limited, 7, Brook-street, 
London, W., and another. 

This is an acetylene gas generator, comprising a gasholder 
of the floating bell pattern constructed to rise and fall with the 
inflow and outflow of the gas, and a generating chamber or 
chambers. Two sectional views of the apparatus are given. 
The gas supply pipe from the generating chamber A to the gas- 
holder B is carried on the outside of the latter so that it leads 
by a branch through a stop cock C, so placed that when the gas- 
holder is at or near its lowest point the lever of the cock in its 
‘*‘ open ”’ position rests on the top of the gasholder. Upon the 
rising of the holder the lever E of the cock is carried upwards 
and backwards in this way, gradually restricting the inflow of 
gas to the rate of consumption. Further upward movement of 
the holder completely closes the cock and forces the lever clear 
of the path of movement, so that a projecting arm D placed on 
top of the holder may, on the downward movement, engage with 
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the lever and restore it to its original position. As the gas cock 
is closed by the upward movement of the bell any further genera- 
tion of gas is confined to the generating chamber, the resulting 
pressure in which forces the water away from the carbide and so 
suspends generation until the downward movement of the bell 
releases the gas by opening the cock and permits the water to 
attack the carbide again. In the event, however, of excess 
generation taking place after the cock is closed, the pressure of 
the gas would force the water so far as to break the water seal 
of the generator and cause gas to escape. To prevent this 
occurring the gas pipe from the generator is provided with a 
second branch G leading directly to the interior of the gasholder, 
but so water sealed that the pressure requisite to force the gas 
by this conduit into the holder is greater than that required 
to drive the water back from the carbide in the generator, but 
less than that which would cause the water seal in the latter 
to be broken or otherwise set up an excessive pressure. By 
this means “‘ after generation ”’ of gas is passed into and collected 
by the holder, although the principal inlet thereto may be closed 
by the cock.—March Ist, 1917. 

109,323 (13,687 of 1916).—Gas Propvucer, Cornelius Brittiffee 

Tully, and another, 39, Victoria-street, Westminster. 

This invention covers a gas generator having an oil cracking 
chamber A in communication with the upper part of the gas 
generating chamber B, and provided with means D for admitting 
liquid hydrocarbon thereto, and with a valve-controlled gas 
outlet C. The chamber is charged with refractory material, 
through or over which gas flowing from the gas generating 
chamber during the blowing stage can pass and heat the material 
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to a high temperature. The arrangement is such that during 
the production of gas the superheated steam produced in the 
previously heated steam generating and superheating chambers 
will be caused to flow into and rise through the mass of incan- 
descent fuel in the gas generating chamber, the resulting water 
gas becoming mixed with and carburetted by the gas simul- 
taneously produced by admitting oil to the previously heated 
oil cracking and superheating chamber. The resulting car- 
buretted water gas flows off from the top of the gas generating 
chamber by way of the outlet_pipe F. 


DYNAMOS AND MOTORS. 


109,277 (10,734 of 1916). July 29th, 1917.—Fietp Macnets, 
Leonard Murphy, 33, Lansdowne-avenue, Slough, and 
another. 

The object of this invention is to provide an improved field 
magnet in which the yoke and poles are together built up of 
stampings or laminations. A field magnet is illustrated by the 





accompanying drawing, which shows the construction applied 
to an unusual form of field magnet in which the field coils are 
made to span practically the whole of the polar pitch. The 
four similar units A B C D forming a complete layer are all shown 
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shaded. The succeeding layer or bundle is formed of four 
precisely similar units inverted, and the position of the units in 
the succeeding layer is indicated by the dotted lines. It will 
be seen that in this case portions E E of the poles are formed 
only by alternate layers or bundles and the stamping is she ped 
to form a slot F within each pole.—August 29th, 1917. 


REFRIGERATING MACHINERY. 


199,329 (14,228 of 1916). October 6th, 1916.--ReFRIGERATING 
Apparatus, Rertram Edward Dunbar Kilburn, Chancery-lane 
Station Chambers, High Holborn, London, W.C. (a communi- 
cation from Sulzer Fréres Société Anonyme, Winterthur, 
Switzerland). 

The refrigerating plant constructed in accordance with this 
invention comprises a pump A, a jet apparatus B, and cooler D 
for compressing and liquefying the gaseous cooling medium. 
The working of the installation is as follows : The pump, the jet 
apparatus and the adjoining piping are filled with the working 
liquid for the jet. In the collector E is contained a store of 
liquid refrigerating medium, a little of which continuously flows 
through the reducing valve into the evaporator X where it 
generates cold. The escaping refrigerating medium is replaced 
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owing to the circulating working*liquid constantly drawing off 
from the mixing chamber of the jet apparatus a little of the 
gaseous refrigerating medium and condensing and liquefying 
it. Liquefaction begins in the jet apparatus, and’any vapours 
that may get into the cooler are liquefied in the latter. The 
cooler is intended for cooling the working liquid, whilst liquefac- 
tion of the gaseous refrigerating medium is effected by the work- 
ing liquid. If the same substance is not used for the working 
liquid and the refrigerating medium, the liquids must be of 
different specific gravity, in order to enable the refrigerating 
medium to be properly separated from the working liquid in 
the collector.—September 13th, 1917. 


LOCOMOTIVES. 


109,272 (7843 of 1916). June 2nd, 1916.—DuPLEX ARTICULATED 
Locomotive, Robert Stephenson and Co. (1914), Ltd., 
Darlington, and another. 

The object of this invention is to enable two locomotives, 
each complete in itself, and capable of being used separately, 
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Fig.6. 








to be connected together to form and be controlled as a single 
machine, giving more power and prcviding an articulated whole. 
Fig. 1 is a side elevation of the duplex engine. Fig. 2 a vertical 
section through the line X X, and the other views, Figs. 3-6, 
are details of the compensating arrangement for the regulator 
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mechanism for large engines. The central portion of the con- 
trolling gear is carried upon the independent platform, the regu- 
lator of each engine being adapted to compensate for any slip 
or error in the control gear. The compensating means comprises 
an arrangement of levers movable independently. A A are 
the two self-contained locomotives and B is the independent 
frame or platform connected to each locomotive through flexible 
joints of the ball-and-socket type at points centrally disposed 
with reference to the wheel base, one part of each joint being 
carried by a cross-stretcher C attached to the intermediate 
frame B, and the other part of the joint being carried by a cross. 
stretcher D attached to the frame E of the locomotive so as to 
enable the locomotives to move in the desired direction. The 
means for controlling the regulator of each locomotive are 
mounted within the cab F, and consist of a shaft G arranged 
near the roof and extending longitudinally. On this shaft are 
mounted one or more handles H. The regulator of each loco- 
motive is connected to the control handles hy means of flexible 
connecting gear comprising a shaft J, including universal joints K 
and connecting with the shaft G through levers L and link M, 
provision being made in the joints to accommodate variation 
in their length due to the pivotal movement of the locomotives. 
In small engines an unbalanced sliding regulator may be used, 
so that any slip or error in the gear caused by the pivotal move- 
ment of the engines can be provided for in the regulator slide,— 
September 3rd, 1917, 


MINES AND METALS. 


109,419 (6498 of 1917). May 7th, 1917.—Smettinc FuRNACEs, 
Hubert Alexander Gill, M.A., 55 and 56, Chancery-lane, 
London, W.C. 2 (a communication from Vereinigte Hiitten- 
werke Burbach-Eich-Diidelingen Aktiengesellschaft, Dude- 
lingen, Luxemburg, Germany. 

This invention is for a tilting furnace for smelting ferro- 
manganese, spiegeleisen, ferro-silicon, and other similar alloys 
by the aid of liquid fuel. The furnace is shown in section in 

Figs. 1-3. The furnace is encased in sheet metal B forming a 

eurved surface which can roll upon the rollers A A when the 


of suction pipe. The valve arrangement includes a chest or 
casing, a lift dise valve G and a sleeve valve O, the characteristics 
of the invention being that the greatest lateral dimenson of the 
easing exceeds by no more than a comparatively small amount 
the diameter of a circle having the same area as the aggregate 
passage area for fluid past the two valves when open. e dise 
valve controls an opening in the bottom of the casing and is 
arranged to open by fluid’ pressure from without, and the 
sleeve valve controls ports in the sides of the casing and is 
arranged to be opened mechanically by the opening of the dise 
valve, the two valves acting in parallel as regards the control 
of the fluid. The invention consists further in mechanism 
whereby the movement of opening of the dise valve produces 
an exaggerated or multiplied movement of opening as regards 
the sleeve valve. The left-hand portion of Fig. 1 shows in sec- 
tional elevation the valve casing with the valves closed, while 
the right-hand portion of the same figure is a corresponding 
view but with the valves open. Fig. 2 is a sectional plan of the 
valve.— September 13th, 1917. 


CRUSHING AND GRINDING. 


109,416 (6087 of 1917). April 30th, 1917.-Rotter Mitts ror 
Om Sxeps, Frank Casson Bettison, 77, Heddingley-avenue, 
Leeds, and others. 

Tn this invention the bearing blocks, at the ends of the crushing 

tolls which are free to move in a vertical direction only, are acted 

upon by the short ends of levers, the fulcrums of which are 
attached to roll housings. The long ends of the levers carty 
suitable weights, or, alternatively, springs, one end of which is 
fixed to the housing with suitable provision for adjusting the 
tension or compression. By suitable proportioning the levers 
and weights or springs, the weight of any or every crushing 
roll can be counterbalanced to any desired extent. In the 
drawing is shown a five-high roller mill in which the top, middle, 
and bottom rolls are driven by belts, and the other two by 


greatly in excess of the internal diameter of a desirable size apparatus, rotary ; casings. A part of the fluid to be pumped 


receives sufficient energy from a pump driven by a high-speed 
driving motor to enable it to drive a low-speed turbine coupled 
to a pump which forces the main part of the liquid to be pumped, 
while the exhaust fluid from the second turbine still retains 
sufficient energy to raise it to the desired height. Moller, G., 
Germany. Dated February 24th, 1911. 

No, 4574/12.—Ordnance ; field carriages ; recoil apparatus ; 
limber's. Consists in a construction which enables a_ field 
earriage having an all-round training are to be convertea 
quickly into a stationary ¢entte-pivot mounting when the 
wheels are removed. The invention also coniprises a limber 
provided with a winch, by means of which the gun-carriage 
wheels are liftett off the ground before removal. Krupp Akt.- 
(les., F:, Getmariy, Dated April 27th, 1911. 

No. 4690/12.—-Antmiunition ; projectile fuses; projectiles, 
Relates to projectiles adapted to be fired from the muzzle of a 
gun, and consists in means whereby the fuse is automatically 
armed on insertion on the barrel. Machenbach, R., Germany. 
Dated February 25th, 1911. 


No. 5099/12.Small arms; breech actions, sliding breecii 
block. Relates to ejector mechanism, for automatic guns, of 
the kind comprising a sliding ejector rod acted upon by a 
yielding stop carried by a spring-controlled lever. Mauser, P., 
Germany. Dated October 2nd, 1911. 

No, 5113/12.—Printing ; rotary machines ; tripping arrange- 
ments, A rotary machine for printing on webs of fabric or 
Paper is so constructed that prints in correct register may be 
obtained from engraved or other printing cylinders varying 
slightly in sive and driven at the same angular speed. ‘Tension 
rollers act on the web to restore the web to normal position 
when one of the printing cylinders has been automatically 
raised in order to free the web, the tripping of the cylinder 
taking place while the margins are passing through the printing 
devices. Elmore’s Metall-Akt.-Ges., and Preschlin, VP. E., 
Germany. Dated March 3rd, 1911. 

No. 5209/12.—-Tube rolling mills. In means for turning the 
tubes through an angle between successive passes through the 


furnace is to be tilted. 
marked C, and the preliminary heating space is marked I 


In the rear wall of the furnace the burner E is arranged, and in the 


front wall opposite thereto is formed the charging openin 


NO 109, 419 F 














Fig. 2. 


closed by the door G. 
the opening F, which is arranged as close as possible to the door G. 
H is the outflow spout for the fused metal. The furnace is 
operated as follows: Charges of the material to be smelted are 
introduced through the charging door, and are allowed to remain 
in the space D until they have been heated to the required extent, 
whereupon they are thrust forward into the smelting chamber C. 
The hot gases strike into the chamber C over the bath, heating 
the walls and the smelting bath, and they then give up a further 
portion of their heat in the chamber D to the charge. The fluid 
anetal is poured off as often as required through the outflow 
spout H by tilting the furnace.—September 13th, 1917. 


MISCELLANEOUS. 


109,366 (18,299 of 1916). December 21st, 1916.—VALves FoR 
Tuse Wett.s, Robert Morrison Neilson, 45, Hope-street, 
Glasgow (a communication from Thomas Archibald Miller 
Brownlie, Lyallpur, India). 

The chief object of the invention is the provision of a valve 


N° 109,366 








Fagic. 


to be placed at the bottom of the suction pipe of a tube well 
where it is desirable to lower the suction pipe into the liner of the 


‘The smelting space in the furnace is 


The burnt gases are drawn away through against projections I on blocks B. 


), N® 109,416 
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contact with those above and below them. A represents the 
rolls and B the bearing blocks guided in the housing C. The 
short ends of levers D are provided with adjustment, and bear 
The fulerums E are fixed 
to the housings, or they may be cast integral with them. Suitable 
slots are provided in the housings to allow the levers to pass 
through and have freedom of movement. On the long ends of 
the levers D are weights F, suspended from them by rods G 
and provided with springs H. Alternatively, springs may take 
the place of the weights. The projections I on the bearing 
blocks B are made of varying lengths and easily adjustable to 
allow for reduction in diameter of the rolls due to wear, 
September 13th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 

On each of nine of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 4131/12. — Self-levelling apparatus. A pendulum, 
universally suspended in bearings on a ship or other oscillating 
body is kept in equilibrium in a vertical position by movements 
derived from gyroscopes mounted in rocking frames carried on 
crossheads by the pendulum, so that the axis of rotation of the 


gyroscopes can oscillate in resonance with the ship. Krupp 
Akt.-Ges., F., Germany. Dated March 3rd, 1911. 
No. 4167/12.—Internal combustion engines; cylinders 


receiving liquid fuel. In engines in which an auxiliary fuel is 
used to ignite the working charge, which is injected into the air 
compressed to igniting temperature in the cylinder, the auxiliary 
fuel is foreed past a valve along a passage into a duct in a nozzle. 
Gasmotoren-Fabrik Deutz, Germany. Dated March 27th, 1911. 
No. 4270/12.—Ordnance mountings ; mounting. Relates to 
ball-bearings for the pedestals and trunnions of naval gun 
mountings, and consists in arranging continuous helical springs 
around the outer, or inner, rings of the ball races, so that the 
bearings may yield slightly in order to prevent binding when 
the mounting is inclined by the motion of the ship. Rheinische 
Metallwaaren-und Maschinenfabrik, Germany. Dated March 
7th, 1911. 


rolls, the tube, on its return passage, is supported by feed 
follers and feed channels and a turning mandril is driven into 
it. Stuting, H., Germany. Dated September 27th, 1911. 

No, 5246/12.—Preventing incrustation in boilers. In a 
process for obtaining a fine precipitate for use as a de-incrustant, 
the feed water is fed to a container intermittently or continuously, 
and is stirred vigorously while being heated. Brazda, T., 
Schuckher, A., and Richter, E., Vienna. Dated March 2nd, 
1911. 

No. 5345/12.—Vapour electric apparatus. In a rectifier or 
other metallic-vapour apparatus having a number of anodes, 
introduced through the top cover of a metal container, the walls 
of which are in electric connection with the cathode, the anodes 
are arranged in a circle near the walls. Hartmann and Braun 
Akt.-Ges., Germany. Dated March 2nd, 1911. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS 
For the week, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer Jor the Week.—Lieut. C. EK. Campbell. 
Next for Duty.—Lieut. W. J. A. Watkins. 


Dritts :—WeEEK ENpING Saturpay, Ocroser 27TH, 1917, 


Monday.—No. 3 Coy., Left Half. Recruits. Signalling, 6.30. 
T'uesday.—Physical Drill and Bayonet Exercise, 7.30. 
Wednesday.—-No. 1 Coy., 6.30. 
Thursday. No. 2 Coy., 6. Signalling. Ambulance, 6.30. 
Friday.—No. 3 Coy., Right Half. Recruits, 6.30. 
Musketry.—Belvedere-road. ‘Tuesday, Wednesday and 
Thursday, 5.30 to 7. 
Note.—The Medical Officer will attend for examination of 
recruits, &c., on Thursday at 6. 
Unless otherwise indicated, all drills take place at headquarters. 

By order, 

Macteop YEARSLEY, 
Captain and Adjutant. 

October 20th, 1917. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue INstTITuTION OF MECHANICAL ENaInEeRS.—Institution 
of Civil Engineers, Great George-street, Westminster. Paper, 
‘* 4 Comparison of the Working Costs of the Principal Prime 
Movers,” by Mr. Oswald Wans. 6 p.m. 

THe Junior INSTITUTION OF ENGINEERS.—39, Victoria- 
street, Westminster, S.W.1. Lecturette (and discussion) on 
“The Application of Goal Gas to Commercial Vehicles,” by 
Mr. W. A. Tookey. 8 p.m. 

West oF ScoTLtanp IRON AND STEEL InstituTE.—Societies’ 
Room, Royal Technical College, George-street, Glasgow. Joint 
meeting with. Society of Chemical Industry. Paper, ‘‘ The 
Recovery of Potash from Blast-furnace Gases,”” by Professor 
Berry. 7 p.m. : 


SATURDAY, OCTOBER 20rx. 

Tur INstTiTUTE OF AUTOMOBILE ENGINEERS.—-Royal Technical 
College, George-street, Glasgow. Presidential address by Mr. 
T. C. Pullinger. 6 p.m. 

Tue InstiTuTION or Locomotive ENGtneers.—Caxton Hall, 
Westminster, 8S.W. 1. Paper, ‘‘ Some Notes on the Working 
of Superheater Locomotives, with Special Reference to Lubri- 
cation.” By Mr. J. W. H. Rea. 2.30 p.m. 


WEDNESDAY, OCTOBER 24rx, 


Tue INSTITUTION OF RatLway SigNat ENGIngERS.—Midland 
Grand Hotel, St. Pancras. Paper, ‘‘ Some Impressions of 
Continental Signalling Practice,” by Mr. R. 8. Griffiths. 2.30 
p.m. 


THURSDAY, OCTOBER 25rn. 


AT THE INSTITUTION OF CIVIL ENGINEERS.—Great George- 
street, Westminster. ‘* Engineering Training.’’ 3.30 p.m. For 
particulars see announcement under Educational Intelligence 
page 284. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that Mr. Thomas Easton Allan, of South 
Park, Lincoln, has been appointed to a seat on the Board of 
Robey and Co., Limited, Lincoln. 

Messrs. F. L. Smiptx, of Copenhagen, ask us to state that. 
they have changed their London oftice from Palace Chambers, 
Westminster, to 20, Essex-street, Strand, W.C. 2. Their tele- 


graphic address is now ‘‘ Chalkiness, Estrand,” and their tele- 








well, and where the internal diameter of the liner is not very 


No. 4304/12.—Centrifugal pumps ; pumping machines ; feed 


phone number City 844, 
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MECHANICAL ENGINEERING PATENTS, LIMITED. 


he Public Trustee is Prepared 

to receive OFFERS for the whole or any portion of 9375 

ORDINARY SHARES of £1 ro ny paid dl 4 a ae 
authorised and issued capital of 4%. 

Ordinary Sh ares of €1 euch, full fey a) in the Bt MECHA ICAL 

£ NGI ERING PA’ TS, Limited. ited, whici. .umpany is the 

owner (inter alia) of oaae patent vote © which have been 


CONTRACTS, &. 


(freat Southern and Western 
a Cee D). 
NTRACTS, 1918. 

The Directors of the Great Southern and Western Railwa ay 
Company are prepared to receive TENDERS for the SUPPL 
of the undermentioned STORES for twvive months to 3lst 
, 1918, or part of that period : 








icularly in ith 
of portholes of ships in series from the bridge in the 

‘an emergency. 

“rurther information regarding the foropen We 's affairs can be 
obtained at the Office of the PUBLIC big 4 {racing 
with the Enemy Department), Kingsway, London, W.C. 2 

The last day upon which offers can be received is November 
19th, 1917. 337 1 





PATENTS AND DESIGNS ACTS, 1907-1914, 
RUSTING OF MILK CiulVRNS: 


[he Proprietorsof British Letters 


Patent No. 11.821 of 1907 are PREPARED to SELL the 
PATENT or to LICENSE British Manufacturers to work 
cater it. Itrelates to an improved method of preventing 
rusting in tinned iron vessels, particularly those used for 


storing and aa milk. 
Oring “nC Address, BOULT, WADE and TENNANT, 
11] and 112, Hatton- ee 
271 


. EC. 1. 
¢ reat North of Scotland Railway 


CONTRACT! TOR ‘sro RES. 

The Directors of the Great North of Scotland Railway Com- 
pany are prepsred to receive TENDERS for the SUPPLY of 
the y adermentiqned STORES, for Six or Twelve Months (in 
the Company's option), from ] - Jenuary, 1918 :— 





No. of | No. of 
Form. | Form. 

Brooms, Brushes, &c. 1 | Handles (Hammer, &c.), 
Oa Ropes Flax and and Shunting Poles 15 

2 | India Rubber Goods, Balata 

carriage Cloth and Trim- Belting and Engine 
mi 3 Packing 16 
Carriage _ Furnishings Bar Jron me 
(Lcks, Hin a. ) 4 | Iron Castings. . . 18 
Cenrent and Lim: 5 | Herre | 19 

Chamois Skine and = Leather Belt- 
Sposa 6 4 22 

Cotton Waste, Lamp Wick, Nails, Tacks, "Taper Pins, 

Sponge Cloths, begaanesed Screws and Cotter Pins 24 
on 7 | Oils, Tallow and Turpentine z 

Crucibles 8 | Soap and Candles 

Drysalte! 9 Scr ows (Wood aac Washers rH 
— Steel sland Steel Cast- ay (Bearing, Dalles, *» 


ings 1 
Fi , Bricks, Pi &c. 12 | Steel Boiler Tubes . 
Galva = pm Be Tires and Axies for 


Fencing 
“sige Wire aod. me | a ong Carriages mee 


leas (Plate and #! ® | randfors rs (Carriage, &¢.) .. ba 


ay Chimneys, gg Pa Mate: 

Forms of Pig = 7 can may Abe. from the Stores diate 
intendent, 80, Guild-street, Aberdeen, after 9th proximo, on 
payment of One Shilling for each form. 

Pat may in at the om De; 
between the hours of 1 a.m. and 4p.m., from 
Monday, 19th Novernbe, Lape oe une on Gaverdey, 17th, 
= hey — _ be on view after 12 o'clock —. 

mder for Stores,” be lodged 
“in the ne tindersigned not later than 10 ‘an x Thursday, 
22nd November next. 

The Directors do not biad themselves to accept the lowest 


or any Tender. 
: T. 8S. MACKINTOSH, 
Comes Gull Secre 
Guild-street, Aberdeen. 
October, 1917. 


pew rach rie, 


retary. 


254 





heerness Urban District 


COUNCIL. 
SHEERNESS WATERW:*'RKS—CONTRACT No. 10. 
TO ag = oe R MAKERS AND OTHERS. 
Sheern Wis n District Gosnell invites TENDERS 
PPL Y and ERECTION of a LANCASHIRE 
BOILER, BOILER MO UNTINGS SUPERHEATER and 
a ECONOMISER at the Sheerness East Pumping 


seep of uy specification, conditions of ae, and bills 

n be ou the under- 

a eked on deposit of One Guinea, which will be retoreéd only 
oa vroetipt of a bona fide Tender. 

Sealed Tenders, endorsed * “Tender for Sheerness Water— 
Contract No. 10,” together with detailed blue prints, to be 
terwaste@ to my office on or before Monday, the 19th Novem- 
ber, 191 

Parties tendering must do soat their own ex 

The Council does not bind itself to accept the 





lowest or ari y 





Tender. 
(By order) VINCENT H. STALLON, 
Clerk of the Council. 
Council Offices, 
Sheerness, 
22nd October, 1917. 290 1 
[he Great Indian Peninsula 
gnenes COMPANY. 
The Directors repa: to receive TENDERS for the 
SUPPLY of the followin, g STORES, namely 
EL TIRES fort CARRIAGES vand WAGONS. 


HELICAL SPRINGS. . 
SPARE PARTS of CARRIAGES and WAGONS. 
WHEELS and AXLES 
re eentte ino RING 
YORKSHIRE IRO N SCREW COUPLINGS. 
pecifications and forms of Tender may be obtained at this 
off neo on pokey op ten of = o for the aap Bins which pay- 
ment will not be 
Tenders must be d d sealed and 
addressed to the pte mt ney sche re ye Tender t for Steel Tires 
for Carri and Wagons,” or as the case may be, not Jater 
than 11 o'clock 2.m., on Thursday, the lst November, 1917. 
The Directors do not bind themselves to accept the lowest or 


any Tender. 
R. H. Nae = 
retary. 





“—— Ly’s Offices, 
Copthaltavenne, London, E.C. 
h Octoben, 19; 17. 


[ihe Metro on 
Board invite TENDERS for the opine out, RE- 
PAIRING and CLOSING UP of the ENGINES, BOILERS, 
and AUXILIARY MACHINERY of the Ambulance seeeeer 
* Mra Cross.” in accordance with specification Br ee. 

A ; T.sCooper, M. Inst. C E., M.I. Mech E., Acting neer-in- 
a le! 

Specification, conditions of contract, and form of Tender 
may be obtained at the Office of the "Board, 


323 1 





Asylums 














No. of No. of 
Form. Form 

eid. aeaearto > ane * and China Sun- 
<n ies B 

Bolte Nute, and Rivets.. 15 Higiwe-s (Sundry ¥) 

Brooms and Brushes 13 | Incandescent Fittings 
Brass Fittings for Car- for Gas -- 26¢ 
reg Ate 18 ndia-rubber’ Goods 9a 
Do. do. for Lamps 18a undry 21 
Do. do. for Water 26a ron Tubes and Fittings 29 
Do. do. for Gas. . 26n | Iron and Stecl 30a 
Bunting 3 78 | Leather — 
Canvas and Sacks. . 6 Linen = cy: <a 
Carriage Laces 74 | Linoleum 
Pins Mall. Iron ll Locks avd Keys 19 
Cement in, Mats, Fibre 10 
Cloth, Carr. and Uni- Morovcos 7p 
form .. Vc} Nails 3L 
Clothing, Oil 98 | Oak Keys 35a 
Pils LB. proofed . 98 | Oak Trenails . 3p 
oach Screws and auaueee ee es fs 
WA... .- 15 | RailwayFastenings(lron) 16 
Colours 2 Sst ec loe  Seacey l6a 

Re. 39 roves Pipes 

Cotton Waste 5a Gutte 25 
Crucibles 41 | Ropes, Twine, and Flax 4 
Curled Hair 78 | Sewer Pipes, Plaster, &c. 32 
Drysalteries 3 eee s, Bpades » &e. 2la 
Emery and Glass Cloth, Soft G aia 
2/8 Cloths a 
Files and Tool Steel 20 Signs Wire Pulleys .. 11 
Fire-bricks and Clay 33 i and Split Fins aie 

Foundry Requisites .. 42 | Tin-plates .. ae 
Galv. Sheets, Buckets, ene Eye 
cc, i Was <e. Oe 
Grates, Stoves, and Water-proot Clothing + = 
Fenders - La 5 
Grindstone: 28 Wire. Fence and Signal Ba 
Guass, Sheet and Plate.. 274 ' Wirework . Ws 
Forms of Tender can be crea - yiment vai - each 
from the Company's Store! t the. Ge he 1 Stores, 


Inchicore, Dublin, to whom aie “her amanes shoulu 
be made direct. Patterns may be ins at the same place 
on and after the 29th instant, between the hours of 10a.m. 
and 4 p m. (except on Saturdays). 

The Tenders to to be sent ia gen “Tenders for Stores,” 
and add othe to be with him before 
10 o'clock a m. on Wednesday, the iath Govcumen: 1917. 

The Directors will not consider any Tender except those 
furnished on the Company’s forms, and do not bind them- 
selves to accept the lowest or any Tender. ~ 


By order, ' 
ROBERT CRA 


288 
TENDERS 


Kingsbridge Terminus, 
Dublin, 
October, 1917. 
W. Tasker and Sons, Ltd.,|* 
a —_ will be glad to secsive TENDERS 
for new up-to-da HINE TO: sae so for rapid 
production ¢ ef a a Pen a work, s 
HORIZO gE ST VEKTICAL "AND “PLANER TYPE 


HINES. 
9in, AND llin CENTRE LATHE. 
12in TURRET LATHE. 
BORING AND FACING LATHE. 
BORING AND FACING MACHINE FOR COMPOUND 


CYLINDE 
SLOT DRILLING MACHINE. 
SCREWING MACHINE. 
SAWING MACHINE FOR IRON AND STEEL. 
ood up-to-da'e second-hand Machinery considered. Early 
delivery desirable. 272 1 


Wanted, at Once, Assistant, 
Ineligible, ex; 


rienced in the ss of eo Tools 
tate, in confiden me Spey perience. 
Tie ees to ‘be. made by letter and 
. ‘CARR and CO., ag 35, 

4. A 











and Small Tools. 
salary, when at liberty. 
marked “ Private,” 
Queen Victoria- eek E.C. 


Wanted at Once, Good <All- 


ROUND ELECTRICAL ENGIN EER for small Power 

Station in the count Must understand Westiughouse, 

Hindley, and Crossley lie and Gas Plant and do all own 

running re Good coon men, for good man.— 
dress, “The Engineer” Offi 228 a 


anted, Commercial Engineer, 
sound technical training, knowledge of Induced 
Draught Fans preferred. Age about 30.—Wnite, stating age, 
experience, and salary required, to 295, ** The Engineer” oe Le 








M2zhine Shop Manager Re- 


UIRED by a large industrial firm S. the Midlands ; 
must none) experience of Repetition and Jobbing Work, 
and be able to handle labour successfully. Permanent 

ition is oftered to a first-class Eat No one at present on 

vernment work will be engaged.—Ap ey rm nearest Em- 

pl eet Exchange, mentioning “The Engineer” a No. 
A 


Machine Shop Superintendent 


(Assistant) WANTED IMMEDIATELY in large up- 
to-date controlled establishment engaged on small repetition 
work, employing about 1000 operators on capstans, autos, 
milling and drilling machines. Permanent ag rogressive 
position to suitable applicant, who must all- 
round experieuce and — of skilled and unskil labour. 
Strict disciplinarian and good timekeeper. West London 
district. Only those not already on Government work a 
residi ig within rs aoe radius need apply.—Address, 289, 

— ngineer ” O: 289 


Mechanical Engineering Assis- 
TANT, with all-round scientific education and training 
for Chemical Works in Midlands. 
versatile and energetic. rec stating age, education’ and 
training, experience, posts h salary ex; , references, 
and when free | to take up duties if eng your nearest 


number coms 


engaged. 
M echanical Engineer, Experi- 
ENCED and of good Scientific Education, REQUIRED 
for one of the factories of a la ge industrial concern in the 
Midlands, to Undertake the Upkeep and Maintenance of Liexvy 
and Light Plant. Must be accustomed to the control of 
labour. Permanent position is offered to a first-class map. 
No one at —_ engaged on Government work will be 
employed.— ly your nearest ent Exchange, men- 
tioning “The Engineer” and No. A383. 262 a 


Metallurgist. — An Important 
Batnentes firm, about to equip a modern Metallurgical 
and Pyrometry Department, will KEQUIRE the SERVICES 
of a CHIEF, who has had practical experience with steel 
alloy steels, cast iron bronzes, &. Applicants should give 
full apenscte of their training and oa ex rience, 








Must be accurate, reliable, 





e@ 
No person already on SGncneet work hg be 








[Designing Draughtsman (Experi- 
ENCED) and skilled LATHE HAND WANTED for 
experimental ero — — employment continuing after 
War if satisfactory lary and increasing bonus. No person 


resident more than 10 miles away or already employed on 
Government work will be engaged—ENGINE PATENTS, 
Lta., 21, Suffolk-street, PaJl-mall. 192 a 





Dee htsman.— Wanted at Once, 


ecpaeneed MECHANICAL DRAUGHTSMAN for the 

ngineering Dept. of large Factory in the Midlands. Only 
= with first-class experience will be considered. No one 
eniployed on Government work will be engaged.—Apply, giving 
fuil particulars of experience, salary requ to your 
nearest Sapa Exchange, mentioning “ The Engineer ” 
and No. A3889. Se7 4 74 


Praughteman Wanted, Capable 


to date, in General Machine Tool -_ West 
Riding. Quickness and accuracy essential ; part shop trained. 
State age, experience, salary required, when at liverty. No 
person a employed -upon- Government. work- will be 











oy ae Applica ts must TR to their nearest Employ- 
ment 3 and ee 1 





raughtsman Wanted for 
Gene ing work, d establish 
near London. State age, experience, nee required, and 
when at liberty. No oom mre - ean arigg on te 
will be eR. —A) nearest Employment Exc nge, 
py and number 341. 41 











oo Wanted, Used to 
Steel and Reinforced Concrete work. State age and 
salary —— also earliest date could commence. No 
person ady employed upon Government work will be 
engaged.—Applicants must apply to their nearest hae ment 
Exchange, meutioning “ The! ugineer” and num 57. 

A 


[Praughtsman Wanted, Used to 


song Vertical Oil and Petrol cL, marine and 
i plants. Cuntrolied establishment. 








a. age and salary required.—Ad 
202 a 





Reguiredi in Government Factory 
for work in connection with Aeroplanes and Aeroplane 
Engines, several YOUNG MEN with Scientific Engines rin 
Training. Previous experience of aeroplanes not essentia’ 

Men already o - Government work need not apply —Send full 
details of experience and salary required to your nearest 
Employmeut txchange, quoting “The Engineer” and 
reference No. A3859. 267 « 


Reguired 1 in Gov ernment Factory 

ETALLURGICAL CHEMIST for analysis of ferrous 

and non-ferrous alloys. Previous experience preferable but 

not essential. Men already on Government work need not 

apply. auf pply, se giving full details of experience and souiny 
Se Saat 

whe Engineer ” ana No. A3865. 255 4 


Req uired in London Drawing- 
FICE ofa “ey Department, CIVIL EN 
NEERING ASSISTA Must ineligible for an 
military service ; ay | NE vent well versed in Engi- 
Calculations.—State experience, salary required, and 














rin, 
} ier copies of references, to Box No. 866, c.o. Street's, 8, 
derle-street, W.C. 230 a 
[The Engineering Employers’ 
FEDERATION REQUIRES, as Technical Assistants, 


TWO ENGINEERS with ae ~~ and Management experi- 


ualifications, experience, 


No one-on Fra Ne work should apply. State age, experi- 
ence, aud salary required.—Apply to your enous ber te 
meat Exchange, quoting “The Engineer” and numbe 





raughtsmen Required for 


Special Work under the Admiralty 
(a) Four a aereinesck DRAUGH TSME: EN; must be first- 
class men, eral. engineering experience and 


technical raining. bose used to light interchangeable 
ferred, but not essential. 
(b) iia SHIP. DRAUGHTSMAN, used to Admiralty practice 
and with & rience in Ship’s Deck Fittings preferred. 
Address, 233, ‘* The Engineer” fice. 233 a 


rau; ghtsmen ( T'wo)( Mechanical) 
Seine by Midland Manufacturing Firm. Prefer- 
ence gi — to men With experience of modern Steam and 
Hioctdical Plant and General Millwork —Apply, giving age, 
experience, sa uired,- and references, to your nearest 
Kmployment Exch « The an 
. No one on Government work will be sei 











7 ° 
ngineer - Draughtsman Re- 
QUIRED for Works Power Plant re eye of a large 

and progressive factory near London. -to-date experience 
in steam plant operation and in boiler be power house lay-out 
essential. Good experience in the general arraugement of 
works plant and the preiiminary design of buiidings also 
necessary.—Apply, stating age, salary, and full details of train- 
ing and ag See to Box 256, c.o. Mitchell’s penis mo 





a“ Fc Lago stating 
rea red, — y copies of 
ould pete, arked oy ee es ae to The ENGI- 

NEERING EMPLOYERS et tees 
rai Westminster, Lond: ee 1. Canv: 

behal of any applicant will yates ify his application. P49 a 


Wanted Immediately, by Large 


firm of Valve Makers, eer Ba A COMPILER, 


with good experience iu Boe ence su jects. Tech- 
uical ser having the qualifications pre- 
ferred, but must be an vuptoaate: oe man, wich good style, 


and capable of poy high class work. Knowlecge of 
= a, n advantage. —Address, in first instance, 
“The ngineer” Office. 324 4 


Wanted, Prime-cost Clerk fur 


Engineering Works ; must have experience and tech- 
nical knowledge of machinery parts ; for Co trolied Est .blish- 
ment in East Anglia. State full particulars, age, and Ln oe 
No person already employed — Govicumens work will be 
cognged: os angen Inust oer i to | their hearest Employ- 
wank ” and —, 











A 
W anted, Technical Design Assis- 
TANTS for Electrical Firm in the Midlands; experi- 
ence of Transformer and Alternating-current Des van- 
us. Nobody engaged on Government work n apply.— 
Apply, stating age and salary required, to your nearest Em- 
ployment Excnange, quoting“ The Engineer” and No. a 


W orks Manager Wanted for 
Constructional Engineering Works, Manchester. 
Must have had previous similar experience and be thoroughiy 
ape man. Good prospects for suitable applicant. state 
ully experience, age, and salary required.—Address, 294, “ The 
Engineer ” Uffice. 304 4 








Assistant Engineer Wanted at 


once for Birmingham district. Applicants must have 
had wide oe of Heavy Plant, iacluding Pumping and 
Hydraulic Machinery. A knowledge of -electrical plant woulu 
be an edvenanes, though not essential. No oue on Goverument 
work will be engaged.—Apply, stating particulars of experi- 
ence, e, salary required, to yuur nearest maplorwment 
Exchange, mentioning “* The unineun™ and No. 


Assistant to General Manager | 


ANTED by controlled goer oa of Machine Tool 











London, E.C. 4. 
Tenders, addressed as noted on the form, must be delivered 
~t, the Office of the Bourd not later than 10 a.m. on Thursday, 
8 h November, 1917, 


y Order, 
DUNCOMBE’ MANN, 


hief_ Clerk Required by Con- 


TR ED Firm in Midlands to TAKE | Sir of 

—— Ce 4juniors. Thorongh knowledge of book-keeping 

and experience in costing would a an advantage. 

State age, “aalary and when disengaged. No person already 

employed upon Government work will be engaged —Applicants 
must a) fe ba ste 

“The Engineer —and bumber B20 P01 a 


Wanted, an Experienced 
DRAUGHTSMAN, used to smuil internal combus- 
oe os ate Bd person already on Government work will be 
engaged ly nearest Enpoymens Exchange, mentioning 
“The Engineer and No. A. 203 a 


Wanted, for Controlled Estab- 


ee rt North-West London pe; ee 

and TOOL GHTSMEN ; also ‘Two NIoRS for 

Jigjand Tool Samieer. No persons more bn ten miles 

away, or employed on Government work will be Neg 5 
d o— — and salary Niet ee 

“The Engineer” O: 


anted for the Electrical Engi 
NEER a Dapetinnent of s ofa ewe Steel and Iron Co. in 

the North Midlands, L good DRAUGHTSMEN 
who have para MA rae Design of E.H.T. and H. t. 

















Makers with about 100 employees. it 30. pros- ? 
pects to man with energy an: initiative, a as pen ha applicant, Gables, Switchgess, and special appliances, oe 
with of works superi be responsible athe driving of heavy steel works or other similar plant 
for management during absence 0 ~l Lat ig State age, on varied classes of war work. plicants are 
pm ee Hs ye and when di = : © person already roramned to give their age and submit a S . and details 
it uppl co thot dearest imp vabeetee an | oth wie og Stats, tse in ee 

and the earliest date u in which they oo take u 

ngineer ” and number P2004 | their duties if selected for the a . 





Esti and Mechanical Engi- 














286 § Clerk to the Board. NEER Gactigitte) Madre TED by well-established firm in 
hnical and practical man and capable 
jlesman. ‘ae 2 experience and salary required.—Ad: 
ll Pie “ Tho Engineer.” Office. P146 
Feltwe New Fen District. 
TO. ENGINEE 
issioners'of the above district are PREPARED | [YDgineer. Or apple Foreman 
E OFFERS for PURCHASE of their old PUMP. NTED at am © to ey of  Mateteommte Key 
ING ENGINE (bear 18ft., 6ft. stroke, size of rund 440i } Machinesy om the Night Shi! Sarge Secher? in 2 
h the THREE BOILERS and PA WHEE! Applicants must have trovoinas) experience in ihe “running rt 
in diameter. May be scen on application to Mr. Judd, | heavy a. Lend ———— machinery. 
the Engineer, ee Station, Southery, Downham Market. 3-phase it will be an advan rane von Sy net 
For conditions apply to pen oioe = oT present on heintar ge oe work will be 
ODDEN F. —_... pa aay sere 4 = gael with -~ P oi enlary a Te 
‘Or, w 0 your D joymen' ange, men 
238 Mildenhall The Engineer” and No: Mo. A38eb. : - 261 4 ‘im 





No am already engaged on ~devicnnient work will be 


emplo: 
nearest a Exchange, quoting ‘‘ The ral 


Apply 
neer Bn and numbe' 


Wad Immediately, td 


im ay oo of designing Jigs and Tools for 
ng.—Apply, stating experience, to your neares' 
Emplormont Exe vos, quoting ‘‘ The gineer” and N : 
No persons already on Government work need spply. 








‘Wanted, Junior Engineering 
DRAUGHTSMAN for Temporary Workina Government 
bat ngewe Under military age or ineligible. Neat tracer. 

iculars of training, salary required, references 
oe we: x 223, 6.0. J. @, King and Son, 10, Bolt-court, Fleet- 


street, EC. 4. 183 4 





Agency, 1,-Snow-hill, E.C 1. 
%, Abingdon- irst- -Class Draughtsman, With 
vassing by or on Crane experience, WANTED IMMEDIATELY. 


i = partic iculars, stating age, experience, and salary 

No person already empioyed ope Government work 

will b oe engaged.—Appiicants must apply to their nearest Em- 

ployment changes mentioning he Xngineer oe 
r A 





um 
k irst-class Mechanical Drauy hts- 
MAN REQUIRED for Controlied Works. in South 
Wales. Must be capable of designi.g machinery, &c.. and 
have had good general experieuce, including lay-out of new 
plant.—Apply, stating qualifications and salary uired, to 
your nearest le anos Exchange, quoting ‘*The Engi- 
neer” and number - No one at present on Geurardea 
work will be engaged. 3.74 


Jig, and Tool Draughtsmen.— 
First-class MEN REQUIRED by large controlled 
Factory in Midlands. Must be conversant with up-to-date 
soonien in Motor Car, Aeroplane, and Engine manufacture. 
ly gvod men_ only need apply. No person already on 
Government work” will ‘be engaged.—Apply your nearest 
Employmeut Exchange, stating age, experience, and salary 
required, and when able to commence, mentioning st 
Engineer” and No. A3846. 


Lady. y Tracer Required tor Large 


oe Sees in South-West London. Must 
be used to General Engineering work. Preference given to 
oue able to detail small parts.—Address, stating «ge, salary, 
and experience, to 303, ‘‘‘the Engineer” Office. No person at 
resent on Government work or resident more than 10 miles 
Bistant need apply. 303 a 


Mechanical Draughtsman Re- 


UIRED by large C in South- 

West - Boa wi bh _first-class-experience in the Design of 
Special Machinery, Layout of Works Plant, knowledge of 
Building Construction, and capable of making own calcula- 
tions. —Adaress, stating age, Se aoa and salary required, 
to 304, “The Engineer” Uffice. person present on 
Government work pr resident more eee 10 miles sep 7S 


apply 

















DRAUGHiSMEN IN GOVERNMENT EMPLOY. 


Te Consolidate Your Position, 


both now and in the future, you are urgently invited, 
vhrough your secretaries or ot esr Si to address a letter 
of inquiry to P188, “ The Engineer ” Office P188 


PARTNERS 
DIRECTORS 
BUSINESSES | 
FACTORIES 
for these apply to 
WHEATLEY KIRK, PRICE AND O0., 
%, Mates cg LONDON, E.C. 


ibert-sq: anchi 
ee Sp 3006 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE. &c., 
Paexs II., UI., [V., LXXXIV. 
Numerical Index to Advertisemente, 
Paes LXXXIII, 








ee 


ll 


THE ENGINEER 


ieiieeeenosasen 





Ocr. 26, 1917 


—— 








(ne or Two Competent 
DRAUGHTSMEN REQUIRED with experience in 
Design and Detailing of Rolling avd Drawing Machinery, 
Structural Steel Work and Works Plant generally, tor im- 
portant Government war work. ——— ate invited only 
rom accurate and reliable men ng to experi- 
ence.—Apply, stating age and fullest detailed particulars of 
=, to your nearest Ep ment Exclenes mention- 

“The Engineer” and No. No one at — 

A 


ctive veg pungineer (48), with 
ising and menacenent abilities, SEEKS 
position a as WORKS or GENEKAL MANAGER with Bro- 
Twenty-five years’ experience in general ¢! 

neering, uamine Se and jigs, and shell manufacture 4 
many years held responsible positions with well-known Nort! 
of England as "Birict disci jan, bic tage and methodi- 
cal. Accustomed to control large numbers of male and 
female laheor cellent credentials.—Address, rim, = 








employed on Government work will be engaged. Engineer” Office 
ix Draughtsmen Wanted,| As Works Manager, American 
accustomed to iron and steelworks practice, for construc- experience of eleven years executive itions, just 
tion of new steelworks, 9 em Coast. No ees —— ap a manne, Nee oe coaaninie EEGASEM aryb ge el 
on Goverament work will enga, pply, stating ag other work). expert © & 
references.—Address, 7 ° ‘The ‘Engineer Foe. P2035 » 


experien e, and salary ary required, to your nearest Fmplormgnt 
chang- mentioning “The Fneincer ’ and No. A*8 


anted, Engmeers Works 
FORE N, with good all-round experience of general 
engineeriug work, inciuding electrical, steam and air, (ne 
with D O. experience preferred. No person cpenty employed 
=e Government work will be engaged.—Applicants must 
ly to their nearest Employment Exchange, mentioning 

e Engineer " and number 336. 3364 








anted, Tool Room Foreman 





‘ficiency Engineer Wants 
POSITION a Y wong NAGER or ASSISTANT 
WORKS MANAGER. Conversant with all the latest 
methods for rapid , eTctine tool and jig design ; knowledge 
of all engineering work ; control of labour; g organiser ; 
24 exp. Address P196, * The Engineer” Office. P1% B 


anted, Anthracite Suction 


and/or pc ty ha PLANT and ENGINE, 


approx. 4050 H P ateed in perfect working 
ler, State make. A ondune a Rg uantity 18 gauge 
Portable Railway STEEL RS, 10/14 Ib. per yi and 


Turntables for, same, rend tor laying. Also quantity sheet 
in. dia., and ri, wdon bend 
Replies to Bae J548, Lee and Nightingale, Liverpool. 


anted, Good 30-Ton Track 


WEIGHING MACHINE and 20-ton CART WEIGH- 
a MACHINE.—Send price and full heim to THOS. 
ARD, Ltd., Albion Works, Sheffiel 127 F 


Wanted, One Hydraulic Pump, 
pe reg of sony, Se Lage we -_ a Keon, 
ELEUTHO BLEACH, Middlewich, Cheshite. “0” 


Wanted Second-hand Cement | 8 


MACHINERY, viz. :—Dryer, Grinding Plant, Briquett- 
in hy we and Clirker Grinder.—Full particulars —s 325, 
* Offi 


ice. 














Fectrical Engineer of 30 Years’ 


papermete in large Deares BE Station race i, 





ment and 





for a large Government controlled t n 
the North of England cagaged exclusively on Gordameah 
contracts. 

Applicants should have held a similar position in the Tool 
Room of a large works engag ged on the manufacture of 
Repetition Work, and should have had wide experience in the 
manufacture of small Tools, Jigs and Fixtures, and t 
upkeep of Machine Tools. 
The position will be a permanent one to a oe applicant. 
No person already on Government work need ly. 
Apply in the first instance to the nearenh Kanplo’ particule of 
vnge, quoting No. A3820, and giving full 
experience. age, and wages required. 


(om etent Miller Wanted as 
RGE HAND, to take full control of Plant of 
Milling Machines. No — already employed upon Govern- 
ment work will be en, .—Applicants must apply to their 
nearest coma Bthance: mentioning “ The as ll 


and number Pt8*. 
oreman Turner for Night 
Shift of Gun Section cf Controlled Factory in the Mid- 
lands. Good wagcs to first-class a No one already on 
Government work will be engage ware at your nearest 
MaResment Exchange, quoting * on ngineer” or Reg 











F oreman Wanted in London|* 
Eoginoerng Firm for Hand Screw Machine and Auto- 


matic Machine Dept. Permanent positicn for suitable man.— 
Applicants. with first-class experience on Bg eee and Swasey, 
Pratt aud Witney lathes, and Browa and Sharpe automatic 
machines, should adaress, giving axhoriones, and wages 
required, to 195, ‘‘ The Engineer  Ofhee. No one on Govern- 
ment work or living more than 10 miles away need apply. 1954 


Foundry Foreman Wanted for 


Government Controlled Works in the Mid- 
lands en loying about 3) m -ulders on medium weight castings. 
No person already on Governmént work will be enga ed.— 

Appiy your nearest F m,r0yment Lege, = statin, y qualifica. 
tions ant wages required. Mention “The Bugiscor and 
quote No. A3¥?. 


ead Viewer Required for 
Factory in London (N.W. district). Government work. 
Must hive experience in simt! , ve able to ne 








surpasse 
Ju let a construction of large Government 
may RS tg P195, “The Engime.r™ Office. P1935 » 


Engineer, Electrical and 
hanicat; A.C: and D ©. Fitting, erecting, machine 
fitting audrepairing. Heat, Mant and power; good references ; 
factory expert ; years rience; strong and good 
organiser. To TAKE. CHARGE; any dist. we ROOD 120, 
Claxton-grove, Hammersmith. 


Dy ineer, Electrical, Mechanical, 
heme Sy train ial experi- 


ed, and 
ng Russian, English. San. highest 














anted, S.H. 5-Ton Steam 


LOCO. CRANE, 4ft 8sin. gauge.—Send full particu- 
lars, DIENY and LUCAS, Soo ier Hetborn, London, pk. 1 


Wanted, Time Register, An 


must be in good w order, State 
and — price.—Box T.R., Serithe yy Famty Ltd., 100, Fleet 


Vanted, Vertical Boiler 
(Cochran preferred); 1500lb pressure belt~driven 
axt Co aeet PUMPS, HYDRAULIC PRESSES and 
UMULATORS.—Address, 265, * The tematic: > 
im 














Wants SITUATION, ~Address, P1353, “ The a 





Engineer ( 3z) Seeks Position as 
REMAN or ASSIST. WORKS MANAGER Accus- 
tomed to very accurate Government ork. Highest references. 
—A.B., Smith and Son, Library, Slough. P205 


Eagineer,(46) 28 Years thorough 


general mgs ri oh ot aap coe E entoney Bere experi- 
ence ; successful control o! years as foreman and 
works manager, SEEKS SIMILAR I POSITION. or as Engineer 
= — of Plint.—PEARCE, 47, Latigley-drive, vauaer 








F actory Engineer Requires} *% 
CHANGE as SUPERINTENDENT or 
MANAGER, home or 4! . Well versed in modern factory 
lay-outs. Specially trained in the treatment of fats and otls, 
edible and otherwise. A good organi er. and J sec know- 
pel of works equipment.—Address, 318, “ biaetints 9 
B 


F irst-class Mechanical and Con- 
ppb tei day as 21 pod gd agen: ——— 4 years 
res Responsible 


Pam | peta Do 
re ions aeroplane suche ot or “Ghipbuilding. ~ Adidret P186, 
“The Engineer” Office. Pits » 


Foundry Manager, w.th Good 


practical and managing experience, SEEKS POSITION 
Fed lager _opport portunity and scope.—Address, sat pe 











fer output, and to bave strict control over 
tion permanent for resuits. State age, concerns Worked for, 
and capacity, together with dates, and hen at liberty. No 
ohe engaged on Government work or resident more than 10 
ues distant need apply.— Address, P179, “ The — 


Office. 
achine Sto Foreman. — 


BA VACANCY will shortly oecur in a large, up-to-date. 
controlled establishment in West a district for energetic 
MAN, wita good all-round experience o! and Auto- 
matics. Only tho-e not already on Government work and 
residiag within a 10-mile radius heed apply, giving full pac 
eulars of past experience. positions hela, age, wages 
required —Aclress, 197, “The kngineer ” Office. 197 a 





(jentleman, at Present General 
< ouaNen” of works, employing over 1600 phe am DESIRES 
y. Capable of starting new works for manafacturing new 
article —Write, Box #064, c.o. A.J. Wilsun and Co., Ltd., 154, 
Clerkenwell-road, London, E.C. 1. Hé B 





W anted, 35 N.H.P. Vertical or 
HORIZONTAL ENGINE, with separate boiler, sttper- 
Eat steam. New or second-hand —FIELD and met ay, 


, Bitterley, Lu low. = 
i anted, 350 Yards Double|/a 


Rehbege = RAIL, secondhand or new, about pet 
Prices, full particulars, ao, to WM. ASQUITH, I 
itiehroed Weil Works, Halifax. ime r 


Tre 2 Air Compressors,-by Inger- 


; duplex steam cylinders, 10in. dia. ; “vr une air 








cylinders, Kain and léin dia. intercooled. Two COM- 

PRESSORS, by Ingersoll; straight line st om _—. léin. 

ow ge cy linder ; Rg air cylinder.—JA WATSON 
SONS, E eers, 33, Huuslet-road, Leeds. _—820 r_ 





A® Compressor, Enclosed T3 Type, 


vertical ya ae 500 cubic feet capacity to 
ure, FUR SALE, Can be arranged for direct ooapling or 
It driv..—Address, 120, ** The Engineer” Office 


ir Compressors a Sale, 
One Horimntal Belt-driven Twin AIR COMPRESSOR, 
capacity 660 cubic fee! 
me Horizontal Beledtiven Lair a ATR COMPRESSOR, 
with Receiver ; capacity 250 cubi: 
One 8 or Duplex forisontal 8 team: -driven AIR COM- 
ESSO capacity 800 cubic feet. 
RIDDELand CU . 40, St. Enoch-square, Glasgow. 280 « 


ameron Duplex ae Steam 
cylinders léin.. water pluogers l5in. by - Rievey he 
ies aud delivery ; ; in stock.—HARRY ef 


(‘ylinders for Compressed Gas 


for DISPOSAL, 4ft. and 5ft. oP . Sin. dia., with valves. 
Tested to 40 atmospheres. Some hun reas on stock. -—Apply, 
Bor 538, G.P.O., Manchester. 18l ¢ 














Mech. Engineer, A.M.I. Mech. 


resent eee, penne POST as ASSIS- 
ss ut F ENGIN a ‘actory. Three wor! 
18 years eg con: 
xcellen 


: , =. — 9 
veying ; sone ants, aye and elect 
fi ren —Al PI5I, * 15) - 


*The Engineer” “Othce. 





Required for Cuntrolled Estab- 


LisHMENT in the oe the A ICES of a first- 


class FOREMAN TOOLMAKER, to tak charge of i dol 
iti q 


accurate ns gauges, s gear catters, taps, 

A reed ctical man, with good technical training, and 

~4 ing the mest of a thoroughly up-to-date tool- 
m plant, is required. No person y on Government 

work will be engaged.—Apply in the first instance to the 

nearest a Exchange, mentioning “ The Engineer ” 

and No 2. 2la 


. 5 
Plool-ruom Foreman Wanted for 
Aero Engine Work with Motor Firm in Midlands. Must 
moog see man, with tact and oe ability. Send 
eed and wages requir: d. rson already 
upon Government work will eonpeted Applicants 
pristo to their nearest Employment bxchange, mention- 
ngineer” and number 2 254s 





wi a 


pe Rd eee 

Representative Wauted by Tool 

d Machinery Merchant to CALL upon E} ge = 4 

ING ——e CULLIERIES, < in South Wales. ‘ull 
icul .rs ex, erience, ¥ iy 

eens meena nT OTe agro 

seen peoecse 





xe . 

anted by irm in London 

district. TOUL ENERS. GAUGE MAKERS, 

GRINDERS, REPaIR FITTERS TOOL FITTERS.—Men 

with arstclass © perience of re sork should apply in first 

instance, gi ns employment, and 
wages Ro Those ai 


particulars Previous 
141, * the Cngincer™ Office. 
Fann cugaged 0 
o miles away Should not apply. 





Practical Naval Architect 


xperience. is OPEN for ee ay ay a 
pa orem a MANAGER or in other 
POsiT Thorough knowledge 0 works Bry 

i. Corresponacnee invited.— Address, P199, “= a 
heer” 


(Shiet Loot Ly aughtsman me 
Methods ineer (29) DESIRES CHANGE ; four pt 
Airoraft and expert S vecial Machine Designer an 
System Organiser. —Address, Piéi, “The Engineer ” on 





Duara Draughtsman- De- 


GNERR< guineas Fost t — as WORKS MANAGER 
orin Drawm to start tmmediately.— 
Address, Pz =the an oon Office. P204 
k oreman Uver Pattern- Makers 

and Joiners DESIRES CHANG¢. Good o 


npeios 

and well u + Ag all modern methods of mi cheapiy 

— ney Age 49.—Aadress, P18, ~The Eagises 
Bb 


Pattern Maker — Advertiser (34) 
SEEKS POST as FUREMAN. Up-to-date methods in 
ne and aocmente work. Varied ex ce, good references 

. Governmeut work. —Aaatess, * The 
Engineer Office. Ss 


irmingham Firm, Well Con- 
, is PREPARED to INSPECT or PURCHASE 














n Government work or resident mote ua 

anted, Roll Turner, Experi- 
ENCED in Light Rail Sectio &c.—Add 

stating ag e 4nd full particulars as to wages, &., 291, * “The 

Engineer” “Office 291 Lat 


Wanted for a Melting Shop, 


Energetic YOUNG MAN with some , Re train- 
ing, to generaily assist the 7 Sr Foreman in the 
supervision of a Basic Open Heart Practical furnace 
experience desirable, and one with some knowledge of the 

.—State age, ex ence and salary 
required to your uearest Employment Exchange, quoting 
“The Engineer” and No. A3840. No person already ed 
in Government work will be employed. ae 


A utoumatic Setters (Brown and 
Sharpe), and CAPSTAN SETTERS WANTED by well- 
known firm in London district. Must capable mea and 
possess thorough knowledge of the work,—apply ny 
stating g eS experience, and voles required AR 18. * 
arene Office. Persons at present Gerevnicens 
work or resident more than 10 miles fac 8 ould not apply. 
42 a 











ie Sinker. — First-class Die 
SINKEER for H 
Cranks and Aireratt work "Permanent avuation.. Give fal 


NECTE 
MaTERIaL in Midlands or amoh ash on_ favourable. 
Cor IDGE, Oolmore House, 
Biraaghat ner PAs? » 


‘rench Firm Having ‘Numerous 
clients and excellent connections amongst Army con- 
tractors is willing to REPRESENT rIRMS Cauhsorarieg 
sheet iron, ro!) ion, machine tools, steam valves, driils, 
cutters and hig n-speed steels, &c.—Reylies, in French or 
English which Shonid state ifs hater #0 represented in France, 
shouid be sent to A. J. CULLAKD, 24, ue de la Chaussee 








d@’ Antin, Paris. 5461 
Remarkable Iron Paints, 
Varnishes. Almost indestructible. Twenty years 
mee Half prices ae paid. Exceptional terms. 
d Re-sale. Cash Used drums, kegs, &c.— 
EASPLEIGH PAIN? WuRKS, Swann-street, Hult. Pi98 p 





A Large rm ot mmenese in 
the Mites 


HAVE an OPEN ING for a YOUTH 
Education as PREMiUM M PUPIL, 
the course to include bo.h Works and Drawing-office. 
Address. 2002. * The Engineer ” Onice. 2002 & 


RT EA A LT 
Engineer | Wanted as Partner, 

with £1600, in well established Mechanical Ensticen. 
.A.— Particulars from AKNOLD 
, Cannon-street, E.C. 4 « 


London turnover £10,000 
and CO. (Londen), Ltd., 1 





particulars as to wag rson already d upon 

Government oe ite = -—App! licants must. apply to 
their nearest Employment Exchange, Inentioning “The Kngi- 
neer” and number 670, 670 a 


Fitter Driver Wanted Imme- 


DIATELY for 250 H.P. Crossley Suction Gas Plant.— 
Apply, stating age, experience and salary required, to nearest 
Employment Exchange, quotiug “The Engineer ” and No. 

3841, No person already employed on Government work will 
be engaged. Preference given to discharged soldier. 190 a 


itters and KBrass_ Finishers 
WANTED ; also IMPROVER TURNER for works in 
catty eal Lond vo No one en d on Goverument 
work or residing more than 10 mil h — 
Address, 178 the fneineer” Office “ie a ta 











equired in Large Engineerin 


London district, UNIVE MILL 
SCREW GAUGE TURN ERS, PRES 3 TOOL MAKERS. 


Permanent employment with good rates of pay for highly } 


experienced men. Write, stating age, experience, and wages 
required. Persons at rete on Government work or resident 
ynore than 10 miles distant should pot apply.- >Address, 140, 

The Engineer " OfBce ee Da 








Partner Wanted in Established 


gag ak Eagineertig, wate in West Riding of 
Yorkshire. bay man and ble engineer —- 
Books open Ss fullest investiga on.—For particulars 
capital, terms, &c., apply to MAUDE and TUN NICLIFE, 
Solicitors, Arundel House, Arundel-street, Victoria Emba' nk- 
inent, London, W.C. 2. 305 « 


artnership Desired. —Ex-Army 


Captain and Electrical Engineer would lik ACTIV 
PARTNERSHIP in Ricctrioat Engineering pss ho 





For Disposal, New Distilling 
PLANT, e.- 


Six Oval-shaped Horizontal DISH-ENDED STILLS, about 


CORDENSER BOXES, about 24ft_ long. 
ew 180 B.H.P. National GAS ENGINE. 

Two new 9 K.W. Siemens ELECTRIC GENERATORS. 

New 400 H.P. Dowson'’s GAS PLANT. 

Eleven new DISH-ENDED RECEIVERS, 12ft. < 6ft. Sin. 

Eight new SUPERHEATERS, laft. x éhe. Sin. with 6in. 
pipe coi 
1'wo new motor-driven SC. BREWING Bachem by Maiden 
and Co., Hyde, from 4in. to 8in., 

The t is just as daltveneed poy thes makers, has pe) 
been fully erected, and can be iets at once. Lying at 
Thsmes Haven, and can be i d by ‘ull 
particulars and prices on application. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
Lond pn, E. 14. 
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For Hire, Pumps and Well- 


—— TOOLS for Contractor’s eh heresy &c. Zin 
to 24in. RICHARDS and “Rig sd Ground 
street, London Z E. Telephone No. 78 te S226 


For Immediate Diseoeh Com- 
BINATION TURRET —_—- oy well-known makers. 
Length of bed 10ft., height eentres a iy 4 Sgin. ; 

Setion turret; 4tool turret on saddle; all-geared head, 

with quick change for speeds and screw-cutting. First-class 

condition.—For further oes and price apply to 

MARSHALL, SONS and Ltd., Engineers, Gelasbeesan, 


FOR SALE, 
Large Quantity YORKSHIRE 
and other GAS COKE. 


THOS. DUXBURY and CO., 
N12g Grosvenor Chambers, Manehester. 


fror Sale :— 


One Willans-Parsons STEAM TURBINE, direct: 
—— to be ag ed Alternator, 1200 K.W., 1200 
Pe — volts, phase, with exciter, condensing 


350 kK. W. “ALTERNATOR, three 
peed g b B.'f.H, Co., ae b 














mon phase, | 50¢ ycles, 
P. Cross-com, 
ng or in. LP, Pe s&s 
“Very fe 
One 220 K.W. Me ECTRIGAL: SET, com- 
Brties ies pe? Expansion Vertical rene oy Engine, b y 
lliss an Morcom; Alternator by B.T.H. Co., wit 
orting’s Ejector Condenser, 
Two Willans RECIPROvw. ATING STEAM EN- 
—* each direct, wane to Westinghouse D.C Gen- 
ie 220-230 om with surface 
contehetog plant, air an circulating pom 
One bod i st... a ia 550 volts, A. "C., 


One TyI6 AP A “MOTOR, 400 volts, D.C. 
One smaller Ditto, 400 volts, D.C. 
MORTAR MILL, under driven, 6ft. dia. pan, 
engine 7in. x 1 
R. H. LONGBOTHAM & CO., Ltd., 
AKEFIELD, 
& AT MILBURN wae weg en pee ig 


Tel.: 44 Wakefield ; 867 Newcast! 
Tel. Add. : “ Enginecr, Wakeneld. i 2017 o 


"790 r.p.m., 





Urfice. 
ue. 


{V anted, a Hydraulic Press 


slate amen at dneiaen Ob ond Cilthe with 
ram, say, 24 inches diameter and at least alg stroke. “Reply, 
ELE BLEACH, Middlewich, Cheshi 


Wanted, Good “SS hand 
TRAVELLING C Mie it & tons, 
eg mr and price to CO CORTTERY., Largnouth- 


Faetory, Age 35,—Adaress, 2189, “The Enginoer 














Sale :— 


or 
F Quantity good SECOND-HAND léin. gange 


PORTABLE RAILWAY 


comp) Two dae ot (4 Three a A itegyhe 
and © ar fe rate, tn gouge Gauge Points and 
Turnta! n. Sieepe Geensing 

cee or 





B. M. "RENTON and CO.,. 
Market-place-bulldings, High-street, ShefMeld, Spl 3006 


For Sale :— 


One High-class hfe Povey pin gue BOILER, S0ft. by 8ft., 
with fittings. 160 lb. s' ssure. 
One ditto, 30ft. by Bh with fittings, =. steam pressure, 
One biioeal 30ft by sft, FP b. ” 
One ditto, 


28ft. by 7ft., 100 Iv. ” 
ditto, 27ft. by 7ft., asi 80 Ib. a 
One ditto, 26ft. by 7ft., ve = ~ ‘a 


One ditto, 24ft ub ft. 
One ditto ‘GALLOWAY BOIL ER, 24ft. we ite, with fittings, 


"at Be BOILERS, from 6ft. by 2ft. 6in. to 10ft. by 4ft., 
with ae es from 60 lb. to 80 ib. steam pressure, 

STIRLING BOI LER, yoy grate stoker, mamorbes ater, 
Hopkinson’s feta, 200 Ib. s.p.; insurance certificates can 
be appli to pure 


e STEEL CHIMNEY, 50ft. by 3ft.,and one 36ft. by 2ft. 
QOILER TANKS, all sizes. 
Immediate delivery can be given for all the above. 
an ly. SCREEN BROS., Ltd., Dudley-road, Oldbury, 


Behan 
ag eo Oldbury. Telegrams : Traction, Oldbury. __245 6 


Fez,§ Sale : — 


N.ELP. Marshall's Compound Spationary CFE AM 
ENGINE. beck ath feed water heater, PB cy . 8in,, 
Lp. cyl. lait , stroke l4in., revs. 155; boiler 120 Ib. pressure ; 
ogo re-tubi: ng. 
e 20 N dP. ier GAS oon mey Scavenger type, with 
spare parte: requires overbaulid 
‘nes 3in. Invincible Centrifugal ‘Twin Series PUMPs, 
deliver Sab ge'= wid liquor 70ft. head per hour, Castings of 
gun-metal on exwaded C.1. bed-plates for motor dri 
One Sterne’s Automatic Surface GRINDING MACHINE 
take work 42in. long by 10in. x 10in. 
Qne Cameron Boiler Feed PUMP, éin, dia. ram, 84 dia, 
steam cyl., 6in stroke. 
e meron Boller Feed PUMP, 5in. ram, 7in. dia. steai 
eyL, 6in. stun 
Write to AUT, &.0. Street's, 30, Cornhill, B.C. 3. 270 « 


Fer Sale, Air Compressor, 1000 
bic ft. per mir., 2stage Vertical Compound 

STEAM ENGINE. by Brotherho d. Immediate delivery. 
A. UNDERWO 5D 3, Queen-street, EC. Reo 


ee Sale, Babeock and Wilcox 


ware dor BOILER, he a pressure 100 lbs 
Doub le-ported, Slide Valve STKAM 
aeesdee en B, mong: end steam ve ping, all in oes 
condition. Can beseen at any time.—Appl essrs. RC 10 
Ltd., Len | Engineering Works, Maidstone. 














— Sale, Blower, 5in., alle 
OBA da KING and ¢ oo, tare 
Sallewortin Glos. 1703 © 








For Sale, Boilers — 


CORBIS, 22ft. x 6ft.. Wib. steam. 
Q4tt. x Sft. 6n., 100 lb. steam. 
16ft. x 6ft , 1201b aah. 
ECONOMIC, 14ft. © 9ft., 100 1b. stea 
LANCASHIRE, 24ft. x’7ft. 6in., 120 Ib, steam. 
A. UNDERWOOD 3, Queen- street, EC. 34 u 


Fer Sale, Capstan Winch, Pair 
7in. “ Ms 2 drums, by gone Evans, 
'NDERWOOD 3. 


or Sale, Electrical 


MOTOR GENERATOR by G.E.C.; Motor, 600 volte, 
Zs amp ampe.. ¢ driving 2 series-wound Boosters, 110 volts. Ww K.W 
ens Set, 2°0 volte, 500 am _. 4 KW. Ditto, 
10 Bova io ovamnpe 18 KW. Set, bey V. : 
t Dynamo, 80/ pte 200 amps. All Seco: nd-hand ; 
Hotere all sizes; ediate deivery given. a vILLLAMS 
and SONS, South ipinmendeay Station, London, 8.E. 16. 





. Queen-street, F.C. 312 « 


Plant. 





et 


for Sale, Hauling or Winding 
pétrcontained op iteel frame. 
9in. Also 1'V Wo WINCH 8, by 


olman, in. x 7hin 
2 UNDERWUGU. 3. Queon-street, ECM 
bo Sale, Hauling Engines, Pair, 


PR cylinders, 18in. stroke, with 2 drums 4ft. 6in., by 
— A UNDERWOOD, 3, Queen-street, E.C. Ble 


Fer Sale, Horizontal Cr. ss-com- 
POUND, bs xX 26in. x 32in stroke. Fly-wheel 10ft. 6in. 
diam., suitable for 100 to 150 lbs. w.p.,; in splendid condition ; 
by Hayward Tyler.—-A. NDERWOULD, 3, Queen-street, EC: 
e 


For Sale, One No. 2 Swing Head 
MOULDING MACHINE, by Messrs. 
Rudman, Lancy and Craven, Ltd., Taunton. This machine is 
new, not having been used,—trice and full particulars ef on: 
ion to E. and H. ROBERTS, Ltd., Deans! manent, 


works, Stony Stratford. 
One Powerful Cold 


oe Sale, 

Iron Band SAWING MACHINE, by Noble and Lund; 
4ft. diameter ; table, Sft. 

Pat EL and OO., 40, Bt. Rnoch-squate, Glasgow. 276 « 


‘or Sale, One Tweddell’s Fixed 


HYDRAULIC RIVETER, 5ft. 8in. gap, with Aceumu 
apes and Pumps complete. 
RIDOEL and CO., 40, St. Enoch-square, Glasgow. 282 « 


rs Sale, One 3-Cwt. Single 

Standard * PF nm if STEAM HAMMER; Ps, 
ble-acting “* ane, ”" STEAM HAMMER. 

PRIDDEL Ste St. Enoch-square, Glasgow. 279 o 


For, Sale or Hire, Electric 


from 6 to 300 H.P. ; PORTABLE STEAM 
trom 8940 N-HL-P. + STEAM BOI cone ae 
PUMPS, 


HINE TOOLS of e erent descriptic nable 
terms, neces delivery.—J. T, WILLIAMS aa ‘SONS, 37, 
Queen Victo ia-Street, London, E.C. Tel. : City 3038. 2028'0 


or Sale, Piping, Eight 18ft. 


Jenatibe, fi. ie. inside dia., loose sot. 
A. UNDER’ OOD, 3, Queen-str et, E 309 
F or Sale, Plate Edge Planin; 
MACHINE, 20ft, long, belt driven; 7-ton HA 
DERRILK CRANE, 40ft. jib; 30-ton Suspended WRIGHING 
MACHINE.—Address, «'vhe Engineer” Office. 273 « 


te Sale, Powerful Horizontal 

BORING, DRILLING and TAPPING MACHINE, by 
and Sons ; 5in. spindle, with 36in, travel 

va DEL and CO., 40. St. Enoch-square, Ginsgow. 278 « 


F or Sale, Powerful Self-Con- 
TAINED ig ge nein MACHINE, spindle, 


4in. diameter ; arm, with a rise and fall of 5ft. 
in a column ; the head nen for drilling to any desired 









































aD DEL and CO., 40, St. Enoch-square, Glasgow. 277 o 
F.... Sale, Prom pt. Delivery, 
rope-driven. TRAVELLING CRANE, 


Overhead 
a _suiary lift of 6 A a span 70ft. ~ motions all con- 
ed from’ fixed at one end. rs, plate type, 
oe Soin, deep at centre An excoptionally well-t built crane, 
little used, and in perfect order.as new.—D: rawings FEAgOR, 
further particulars on application, THOMAS JO 
Prescott-street, Wigan. 





‘or Sale, Pulsometers (2), 5m. 

and 7in.; also about 260ft. Seamless Flanged Piping, 
Bends, wigs return Valves. Strainers, etc. 

UNDERWOOD. 3, Queen- -etreet, E.C. 313 6 


For Gale. Set Second-hand Com- 


POUND CONDENSING DUPLEX PUMPS, equal to 


new. Two high- l4in,, pu oe 
waist, ‘wttoke” Hargein, -FERLDING and plath 
Gloucester, 


Ko Sale, Theodolites, 
DRA’ - ine Moga Bee SECOND-RAND. 
cppelte Gray's yer 


EF nae Sale, eda SECOND-HAND. 
D U0. 
Pesos, Sa Beers WS 














os ee aot 0) chet on ae at A ow 


> en ai 


he i i a en a oe te ie mae eo em 


Pe as Se 





i 


ure, 


hgs, 
ait 


iter, 
can 


eft. 


r 


o 





Oct. 26, 1917 


THE ENGINEER 


351 


— 











WHAT THE EMPIRE OWES TO APPLIED 
SCIENCE. 


AN EXAMPLE FROM THE TROPICS. 
(By a Correspondent in China.) 


Iv is unfortunate that no history of the British 
Empire, from about 1837 onwards, has been written 
by an engineer. All of the historians are ignorant 
of applied science, and although they refer in vague 
terms to the remarkable developments in Egypt 
brought about by the irrigation schemes and the 
building of dams, and give a few notes about the 
public works of India, the railways of Canada, and 
the mines of South Africa and Australia, yet they 
never sufficiently emphasise the fact that the British 
Empire is possible only because of the remarkable 
progress made, during recent years, by applied 
science. 

In order to illustrate this fact, an example of the 
growth of a little British Colony in the Far East will 
be given, and some effort made to describe the past 
history of its industries and its future possibilities. 
The story is one that is full of romance, but there is 
not sufficient space available in this journal to give 
more than an occasional hint at tragedies and exciting 
adventures of the pioneers of applied science in this 
part of the tropics. We must chiefly concern our- 
selves with a plain statement of facts. 

It is exactly four hundred years ago—1517—that 
the adventurous Portuguese mariners of that period 
discovered the Far Eastern shores of China. Their 
little Colony of Macao exists to this day; but it is 
in striking contrast with the hub of commerce and 
industry controlled by the British. Canton, Macao, 
and Hong-Kong are typical of China, Portugal, and 
the British Empire. They are all within a hundred 
miles of each other and frequent steamers ply between 
them. When the British or American engineer 
visits the three cities he realises, at once, the influence 
of applied science upon industry. For Canton is the 
city of a million, without a wheel, a beast of burden, 
and, until recently, without mechanical power, a 
city where the ingenious artisans work with the 
tools used by many generations of their forefathers. 
Macao is very much es it was some hundreds of years 
ago; a colony whose only industries now are 
gambling dens and whose revenue is chiefly derived 
from the taxation of vice. Hong-Kong illustrates, 
in a manner which is almost unique, what can be 
done by applied science to make prosperous a barren 
spot in the tropics. It might almost be asserted 
that the occupation of this little island by the British 
in 1841, and its subsequent development during the 
past three-quarters of a century, has more profoundly 
affected the whole world than any other event 
in the period, with the exception of the war now 
raging. 

Shipbuilding.—It is very difficult for this genera- 
tion to understand that there are men, now captains 
of steamers on the China coast, who first came out 
to the Far East in sailing ships. There were no 
Japanese, French or German vessels in Hong-Kong 
sixty years ago; the Suez Canal was until 1871. It 
was not until 1863 that Mr. Robert Hart, as 
he was then, took over the organisation of the 
Chinese customs. The Hong-Kong and Shanghai 
Bank did not appear in the Colony until 1864, and 
the now famous Taikoo firms were founded later. 
Sixty years ago there were ‘ wind-jammers ” 
and China clippers. Scotts, of Greenock, had just 
created a sensation by sending out to the China 
coast the famous sailing clipper which broke all 
records and which was called The Lord of the Isles. 
The P. and O. Steamship Company sent out the first 
steamer to the Colony in 1845. She was called the 
Lady Mary Wood, and for many years after her 
arrival steam was too expensive a luxury for freights. 
In 1857 a first-class single passage from Hong-Kong 
to Southampton cost £150; now it is about one-half 
that price. Only limited quantities of freight could 
be accepted by the P. and O. steamers. The cost was 
about £20 a ton of 40 cubic feet space. 

Soon after the arrival of the P. and O. steamers the 
company sent out a working carpenter, named 
Cowper, to arrange for docking and repairing the 
ships. This man settled at Whampoa, a place 
between Hong-Kong and Canton, where he used a 
Chinese dock. He was subsequently captured by 
infuriated Chinese, and his end remains a mystery. 
His son received about £30,000 compensation from the 
Chinese Government. Subsequently the present 
Hong-Kong and Whampoa Dock Company bought 
out the son’s interest in the Whampoa Docks—1863— 
for nearly £50,000. The working carpenter lost 
his life, but his son realised a fortune in less than 
twenty years after the carpenter’s arrival in China. 
Those were the days of sudden death and the rapid 
acquisition of wealth. 

This year—1917—the Hong-Kong and Whampoa 
Dock Company, Limited, celebrated its fiftieth 
anniversary, but it is sixty years ago that the 
construction of the decks which it now owns at 
the little village of Aberdeen on the island of Hong- 
Kong was begun. It was in 1880 that, by a series of 


amalgamations, the Hong-Kong and Whampoa Dock 
Company, Limited, acquired all of the docking 
facilities of the Colony ; and it was not unti the com- 
pletion of the Taikoo Docks and the Royal Naval 
Dockyard in 1908 that there was any compotition. 





It is worth mentioning that in 1877 the docks and 
equipment at Whampoa were sold to the Chinese 
Government, with the condition that no vessel of 
other nationality than Chinese should be docked 
there. At the present time the Hong-Kong and 
Whampoa Dockyards include eight docks or slips, 
the longest being 700ft. on the keel blocks. 
At present land is being levelled and reclaimed for 
shipbuilding purposes, and the new sitipyard when 
complete will have four berths 800ft. long; and it 
will, in the words of the chairman of the company, 
be ‘‘ equipped for constructing very large vessels.” 
In six months Hong-Kong has placed four vessels 
on the ocean, making a total of 18,700 tons. It is 
hoped this year to Jaunch four more ships; two 
recently launched represent. an addition of 7000 tons 
to the British mercantile marine. 

This firm employs nearly one hundred Europeans 
and between four and five thousand Chinese workmen. 
It does a great deal of ship-repairing work, including 
that on the two largest turbine-driven ships on the 
Pacific Ocean, owned by the Canadian Pacific 
Company. In the days before Armageddon it 
repaired the great German subsidised liners. 

The Taikoo Dockyard and Engineering Company, 
Limited, and the Naval Dockyard came into existence 
simultaneously in 1908. The first-named has large 
works situated at the east end of the island, adjacent 
to the Taikoo sugar works, and there has come into 
being a considerable little colony as a result of these 
two somewhat isolated works. 

The greatest triumph of the Taikoo shipyard was 
the successful launching this year—1917—of the 
Blue Funnel ss. Autolycus. Her total gross ton- 
nage is 6000, and her deadweight carrying capa- 
city about 8200 tons. She is supplied with 
seventeen steam winches with derricks carrying 
loads varying from 2 tons to 40 tons. The firm of 
Alfred Holt is renowned for the rapid handling of 
cargo. The vessel will attain a speed of 13 knots, 
and the main engines have been built in Hong-Kong. 
They will develop about 4000 indicated horse-power. 
The Taikoo firm is building another ship of the 
same dimensions, and will probably continue to do so 
while there is the existing demand for freights. 

Practical proof has now been furnished that the 
Chinese, under proper supervision by Europeans, can 
build ocean-going steamers equal to those constructed 
in Great Britain. Many people will be surprised to 
leara that such accurate and skilled craftsmanship, 
as is necessary for twentieth century shipbuilding, 
can be obtained from Chinese workmen. Although 
all of the raw materials, in the shape of plating and 
girders, were imported, it is only fair to give praise 
to the British managers and foremen who supervised 
the building of the ship, and the Chinese workmen 
who carried out the work. It is only one more illus- 
tration of the fact that the Chinese can do almost 
anything, if there is proper supervision. It will 
be remembered that ‘‘ Chinese Gordon ” left on record 
his admiration for the Chinese soldier who was 
properly officered. In industrial work the mechanic 
and labourer in Hong-Kong responds like the soldier 
of Gordon. If only steps are taken to develop the 
enormous mineral wealth, especially the coal and 
iron, of the province of Kwangtung, which is adjacent 
to Hong-Kong, we may expect to see a rapid develop- 
ment of the shipbuilding industry in the British 
Colony. At present all of the coal is imported from 
North China or Japan, and the iron and steel from 
Britain or America. 

It is not possible, owing to the war conditions, 
to say much about the naval dockyard in Hong-Kong, 
but the three large ship-repairing establishments 
must employ, between them, well over 10,000 native 
workmen. There are also ten much smaller yards 
under Chinese management in which, during 
1916, Chinese. built vessels, and two others under 
European management. It is probable that in 1917 
more than fifty vessels of a total tonnage of over 
25,000 tons will be launched in Hong-Kong. 

Public Works.—One of the finest examples of what 
applied science can do in the tropics is afforded by 
the results obtained through the united efforts of the 
Government engineers and doctors in this Colony. 
The death-rate is a very fair indication of the progress 
of science. In 1843. of the troops stationed in Hong- 
Kong, 24 per cent. died of fever between May and 
October> In 1850, out of 568 men in the 59th Regi- 
ment, 136 died, most of fever. In 1861 it was 64.8 
per 1000 among the Europeans; in 1915 it was 
13.2 per thousand. The great improvement is 
due to drainage, better water supply, the train- 
ing of hill streams, the building of roads, and 
the construction of a cable tramway which has made 
it possible to reside over 1700ft. above sea level on the 
ridge of the island, known as the Peak. 

The water supply of the Colony is ensured by the 
building of a number of large dams, and this year 
will be completed the magnificent work at Tytam-Tuk 
which has been five years under construction, and 
which will treble the storage capacity of the island. 
The reservoirs will then hold 2,170,000 gallons, 
more than 100 times the capacity of 1863. 

The railway connecting the Colony with Canton 
was carried out by the initiative of Sir Mathew 
Nathan. It is worth noting that, although the 
locomotives come from Britain the local dock com- 
pany builds the carriages. When the Canton—Hankow 
railways is completed it will be possible to travel 





overland by rail from Hong-Kong to Calais in about 
ten days. 

Reclamation schemes have always proved most 
successful ; some of the main offices and chief build- 
ings of the Colony now stand on land recovered from 
the sea. There is’ now in hand a large scheme 


.of reclamation, which is being financed by a Chinese 


syndicate. It is to provide a model garden city 
for Chinese residents, and will absorb some millions 
of dollars. 

Other Industries.—-It is impossible to give even 
an outline of the other industries, such as sugar 
refining, cement manufacture, electricity supply, 
&c. The growth in the population has been remark- 
able. There were just a few pirates in the island 
when the British took possession in 1841 ; now there 
are over half a million law-abiding citizens, most of 
them of Chinese origen. At first, for a few years, 
the Colony received a subsidy from London, but that 
has been repaid many times over by the annual 
military contribution which has been in existence 
for many years. Last year, out of a total expenditure 
of just over 11,000,000 dols., about one-fifth was 
used up in military expenditure. Despite the war, 
the Government revenue increases. In 1912 it was 
8,180,194 dols., in 1915 it was 11,786,106 dols., 
and in 1916 it was 13,833,387 dols. ; about one-fifth 
of the expenditure last year was on public works. 

The life blood of Hong-Kong is the shipping, for 
always the magnificent harbour is filled with steamers 
from all parts of the world. Many of the British 
vessels have been taken off the China coast for war 
work. As soon as peace comes we shall see a great 
development of trade in the Far East, and Hong-Kong 
will develop still more. 

It is, however, as well to remember that but for 
the advances of engineering and medical science 
the Colony would be almost uninhabitable. The 
opening of the Suez Canal, the growth of steam 
navigation, the laying of the cable and the remarkable 
progress, due to the use of applied science, of 
industrial Japan has already created a new Far 
East. Britain and the Empire has much to gain by 
the awakening of Asia ; it is only by the aid of applied 
science that the little outpost in Hong-Kong has 
maintained British interests in the Far East. There 
are many other ports of the British Empire in which 
the engineer has made possible modern civilisation ; 
but there are few where the results of applied science 
are so obvious. 








MECHANICAL ARMS FOR MAIMED SOLDIERS. 
By EDWARD W. HOBBS, A.I.N.A., M.J.T.E. 
No. II.* 


I wILt now proceed to an explanation of the appa- 
ratus, and commence with a very important, though 
often sadly neglected part—the harness. This name 
is applied generally to those appendages of the 
artificial arm which retain it in place on the wearer’s 
stump. The harness is the first step in successfully 
fitting the limb. It is one thing—and relatively easy 
—to make a complicated mechanical limb, but quite 
another matter to make an efficient simple one, and 
one that can be readily put on and off, with a mini- 
mum of discomfort and maximum of ease. Obvi- 
ously the chief desiderata are security and freedom. 
Now, the simplest cases are those for below-elbow 
amputations ; here it is only necessary to fit a nice 
upper arm band comfortably around and above the 
condyles of the humerus, and to strap or lace this 
band in place, as the condyles can take quite a lot of 
** pull” without discomfort. 

To operate the hand two “ pulls’ are used, one to 
open the fingers and the other to close them; to 
accomplish this a band of webbing is placed around 
the shoulder and under the ermpit of the sound arm, 
and a webbing strap is led diagonally across the back 
and chest to the elbow joint of the artificial arm, 
where leather thongs are led through suitable guides 
to the hand, these thongs being knotted or otherwise 
fixed to the webbing bands above the cord guides at 
the elbow. ‘ : 

An expansion of the chest then tightens the chest 
strap and so opens the fingers, while by rounding the 
back, the back strap is tightened and the fingers 
closed. It is not necessary to keep a tension on 
these bands but merely to operate them as and 
when it is needed to open or close the fingers. 
Although it is quite practical to work the fingers 
with one cord, through the medium of a selector, 
it is desirable to utilise the two cords, as by so doing 
the grip may be tightened or slackened as needed. 
For example, when card playing it is desirable, 
as the cards are being played out, to be able slightly to 
intensify the grip on those remaining. 

In through-elbow amputation it is oftentimes im- 
practicable to take the weight of the substitute limb 
on the condyles, and an arm strap to the shoulder is 
advisable. This strapping is likewise of webbing 
—adjustable, and retained by a cross strap to the 
shoulder band. 

When the amputation is above the elbow a different 
system is adopted. Here the foundation is a waist 
band or belt which may serve the dual purpose of 
supporting the trousers and the artificial arm, .as 
seen in Fig. 2. From the hip opposite to the artificial 


* No, I, appeared October 19th, 
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arm two cross straps, one over the chest and one over | the fingers in below-elbow amputation cases—-is em- | are points in training the men to use their substitute 
the back, are used, and united at the top of the! ployed, while the chest expansion movement is | limbs rather than features of the harness as such. 
devoted to the control, both opening and closing 
the hand. . 


shoulder and near the neck. From these cross! 


straps are taken three other straps, one on the centre | 














Top Plate 
showing Lugs fc. 
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Fig. 1— HOBBS 


top of shoulder to the centre line of the artificial arm, | 
one from the scapula to the back of the artificial arm, 
and a third from the chest to the front of the arm. 
These three straps really act in supporting the arm 


Cross 
Straps 
} ~~ 







Flexion 
Cord-— 


“THe Excineer” Swain Sc. 


Fig. 2-HARNESS FOR ARTIFICIAL ARM 


like the Deltoid, Infra-spinatus, and Pectoralis major | 
muscles, as the central strap supports the arm; | 
the back strap pulls backwards, and the chest strap 
forwards. This is all the harness needed to retain 
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“* PRONATION ”’ 


| 
Battoin Plate 
showing lock Lever lugs Ac. 


Swain Sc. 


ARM 


Shoulder amputation cases are provided with 
similar harness, but in place of the three short straps 
a moulded leather cap is used, and to elevate the arm 
from the shoulder joint a cord is led from a point 
at the back and upper part of the arm perpendicularly 
direct to the waist belt. Then by elevating the 
wounded stump this cord is tightened, and virtually 

















Fig. 4-WRIST ELEMENT 


shortened in length, thus exerting a pull on the arm 


| and so raising it, practically speaking, without using 
| any harness at all. 


Of course, in practice, the wearer makes consider- 
able use of the stump itself, as by pushing forward 
the stump in above-elbow cases the back strap is 
automatically tightened and the forearm raised or 


| elbow amputation 


| ‘The fit of the bucket where it makes contact with 
‘the patient’s stump is of paramount importance. A 
good fit, not too tight, but correct in form is essential, 
and although leather is used extensively, a willow 
wood bucket is the best yet, as it can be so very 
accurately modelled to fit the patient’s stump. 
Taking the limbs in the order set out earlier in this 
‘article, there are first of all those needed for social 
| duties. In them the great requirements are lightness 


| and natural appearance, while a mechanical hand is 


Taking first a limb for a below- 
© the patient retains his natura] 
iments. 








absolutely necessary. 


forearm turning / 

The arm illu y Fig. 1 and known as the 
Hobbs’ ** Pronation “arm retains and amplifies the 
natural movements of the stump. The apparatus 
comprises a leather arm band A, provided with a 
retaining strap and buckle B. This band is carefully 
titted over the condyles of the patient’s upper arm, and 
is fitted with two elbow irons C, riveted to the arm 
band and secured by a leather cover or case. 

These elbow irons are curved to suit the patient's 
arm, and at their outer extremities and axially with 
the line of the condyles are situated universal joint 
cages, acting as supports for the radius rods D. 
These rods have ball-shaped ends which engage with 
similarly shaped depressions in the elbow irons and 
their cover caps. The forearm is encased in a leather 
bucket E, which is very carefully fitted to the 
patient’s stump. The bucket is lined with soft 
leather and a lacing F is provided to take up any 
stretch in the bucket, and to allow of expansion and 
contraction of the stump. Two bucket irons G 
are secured to the leather bucket, and have ball cups 
and cover plates H at the wrist end into which the 
outer end of the radius rods are fitted. 

To the outer end of the bucket irons is secured the 
wrist base plate J on to which the hand is pivoted, 
For this purpose the wrist pin K is mounted on and 
carried by a pair of lugs on the wrist base plate, and 
passes through bushes in a similar pair of lugs on 
the hand base plate L. A simple quadrant with 
notches, and movable lever lock M retains the hand 
base plate in position, and also permits of bending 
movements at the wrist, about the wrist pin, which can 
be readily detached by twisting and pulling it out of 
its bushings. The light lock spring N holds it 
normally in place against accidental removal or loss. 

The illustration shows an “ adaptor’’ O in place 
and the hand removed. The adaptor is supplied 
to enable the wearer to use any of the special workers’ 
appliances, for purposes for which the hand is not 
so suitable. The removal of the wrist pin and hand 
and substitution of the adaptor occupy only about 
ten seconds. The operation of the hand is effected 
by means of the pull harness and cords already 
mentioned, the needful guides for the cords being 
situated on the elbow irons, and consisting of a pair 
of bushed sheaves held in a cage. 

By the arrangement of the radius rods and 
universal joints perfect freedom of movement is 
given to the forearm, and as the bucket is firmly 
fitted to the stump, it follows that by turning the 
stump the artificial hand is also turned, under the 
control and guidance of the radius rods which take 
all the “ pull and push ”’ of the hand, and relieve the 
stump of that work. Any of the mechanical hands 
to be described later can be used on this arm by the 
simple process of removing the wrist pin and attaching 

jany desired hand. Hence great adaptability is 
secured. 








Fig. 3—-HOBBS “ SIMPLICITY’ ARM 


the arm properly in place, and owing to the disposition 
of the units it does not in any way whatever restrict 
the movements either of the stump or the sound limb. 

To flex the forearm, the back pull—as used to close 


bent at the elbow, while the upper arm is also raised, 
Similarly an ‘abduction movement, or sideways 





- 


Swain Sc. 


Fig. 5—-HOBBS “BLACK”? ARM 


When thé forearm stump is shorter than that dealt 
| with in connection with Fig. 1, or when the prona- 


thrust of the arm, will assist to operate the finger | tion movement is lacking a somewhat different limb 
cord and open and close the hand. These, however, | is used, which is furnished as shown in Fig. 3, with 
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a plain bucket carved from willow wood, and | the stop pin and lever G with its guard is provided. 
held in, place by the arm band and elbow irons. | This pin passes through a small bush on the spinning 
In this case the joints are ordinary pin joints axially | into any one of a series of holes drilled in the steel 
disposed to the condyle. As the axis of the condyle | sleeve, thus preventing the spinning and wrist base 
is the mean axis about which the natural forearm is | from turning ; but by withdrawing the pin and turning 
turned, it is obvious that the elbow joints on the | it aside the wrist element and hand can be rotated 
artificial limb must be so disposed as to coincide either by the sound hand or by the swing or follow 
axially with the eondylar axis. The bucket irons through of any implement held in the hand. Provision 
for the wrist bending movements is made by allowing 
_ sufficient space in the opening in the spinning to 
permit the hand fork to swing through 30 deg. to 
either side from the centre line of the arm. 

This wrist element forms one of the standardised 
units of the Hobbs’ system, and with a slight modifi- 
cation is used to provide an automatically twisting 
wrist element, whichis used on arms where the hand- 

| operated element is undesirable. 

The modified wrist element which is furnished with 

| an automatic wrist twist is seen in Fig. 4, which shows 

























GO 
Z | the mechanism applied to a below-elbow amputation 
= ‘arm. The armband, elbow irons, and bucket are the 
SS same as those of the “‘ Simplicity” arm, with the addi- 
SS 8 tion of the wrist cord. The latter is secured by means 
NS of a bucket and strap to the upper edge of the back 
D at the arm band, and it passes along the patient’s 


elbow, and through a cord guide to a sheave § 
mounted on the bracelet B. This bracelet is free to 
turn on the sleeve A, but can be prevented from 
turning when desired, by introducing the sliding 
| bolt S B, which slides in a housing on the bucket, and 
longitudinally thereof. The wrist cord, after passing 
J over the sheave, turns once round the spinning and 
is made fast to a screw attachment at G. 

Hence, when the forearm is bent upwards or flexed 
the distance around the outer part of the arm and 
elbow increases, thus pulling on the wrist cord and 
are secured to the wooden forearm or bucket and serve _ consequently twisting the wrist element. If, however, 
to support the elbow joint pins, to strengthen the | the sliding bolt be withdrawn from the bracelet, the 
bucket, and to provide a metallic connection from the latter becomes free to rotate, and, as a second duty 
upper arm band to the wrist element W, thus relieving | of the sliding bolt is to introduce the lock pin L into 
the wooden bucket of most of the stresses and enabling | one of a series of slots cut in the skirt of the wrist 
it to be very thin and light. 

The wrist element W consists of an inner circular immobile sleeve A, prevents the wrist base and spin- 
sleeve of steel tube, which is secured to the bucket | ning from moving when the said lock pin engages 
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Fig. 6—-WRIST MECHANISM OF FOSTER ARM 
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Fig. 7- WRIST END OF FOSTER ARM 


and bucket irons by rivets and small bolts and nuts. | one of the slots in the wrist base. While the wrist 
On this sleeve is mounted the slip ring S and the cord therefore merely rotates the bracelet, the hand 
wrist base plate casting ©. Covering and uniting | itself, being attached to the wrist base, can be rotated 
the wrist base and slip ring is a spinning D which is or locked in any position at will. To aid the hand to 


base K, it follows that the pin L, being housed on the | 





in conjunction with various workers’ appliances. 
Cases of above-elbow amputations are equipped 
with two types of limb, (a) the simple pattern, seen 
in Fig. 5 with hand-operated wrist element, and hand- 
controlled elbow locks, and (b) the improved patterns 
—see Figs. 6 and 7—which include the automatic 
twisting wrist mechanism and an effective automatic 
elbow lock. Taking the simple arm—Fig. 5—first. 
The wrist element has already been described, the 
forearm is moulded in special material, and has a 
parallel portion at each end which can be cut away 
as required to provide for the various lengths of 
forearm, and to preserve a natural appearance, two 
sizes of forearm are moulded, one for big men and one 
for small. 
The elbow mechanism—Fig. 5—consists of a 
hemispherical spinning A with a pivotal connection 
to the bridge B. This has a strut depending down- 
wards, where it is attached to the forearm; the sides 
of the bridge are also bolted to the forearm, and are thus 
firmly fixed thereto. The elbow pin C haz two flat 
headed nuts with bosses D, which serve to support 
the outer ends of the forearm and also to carry the 
guide sheaves, as well as acting as the pivot pin for the 
forearm. A bushing E carries a circular lock bolt F, 
which is pressed by the spring attached at one end 
to the bridge and by its other end to the lock lever G. 
This lever has a fulerum at H and engages the bolt by 
means of the pin J and slot. The lever terminates 
outside the forearm and is carried by a slotted plate 
with a locking depression to hold the lock lever back, 
thus holding the lock bolt free of the spinning A, 
which, it will be understood, is attached to the end 
of the willow wood upper arm bucket K. The 
spinning has a local reinforcing lock plate L attached 
to its inner surface,and both are pierced with holes 
for the reception of the lock bolt. To operate this 
lock, it is merely necessary to lift the lever G from 
the locking depression, and the spring, then becoming 
operative, inserts the bolt into the nearest hole in 
the spinning. 
The flexing cord is a chrome leather. thong attached 
| to the bridge by an eye formed in the end of the cord. 
A guide sheave and guard plate direct the cord 
| around the arm to the flexing cord pull on the harness. 
| The operating cord for the hand is led under the 
| sheave at the elbow, and by means of a guide sheave 
| to the chest pull on the harness. The webbing supports 
M for the arm buckets are provided with metal end 
fittings formed with an eye through which a bolt 
passes with its head sunk into the wooden bucket, the 

| outer end being supported by a bent plate and bush, 
a nut keeping all the parts securely in place. 

The improved arm—Figs. 6, 7, and 8—known as the 
Hobbs’ “‘ Foster ’’ arm, is attached to the harness, and 
operated in a similar manner to the simpler pattern. 
A similar bucket and forearm are used, but the wrist 
element is modified, and gives an automatic twisting 

|}movement and lock, and the elbow mechanism 
includes an automatic lock for securing the forearm 
in any desired position. In this arm the wrist twist 
is effected by means of the bevel wheels at the elbow. 
One bevel is securely attached to the bush A, while the 
other is pinned to the drive shaft B, supported by the 
bush C in the bridge D. The bush and bridge are 
similar to those used in the simple pattern, to facilitate 
manufacture. At the wrist end—see Fig. 7—the 
drive shaft is provided with a bearing or support A 
| carried in a bridge spanning the opening beneath 
the lugs which carry the wrist pin and hand fork. 











hemispherical at the outer end. Passing through 
« transversal axis of the hemisphere is the wrist 


pin E which is housed in lugs on the wrist base, one | 


of these lugs being extended to form the lock quadrant 
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F. A lock spring retains the wrist pin in,place until 
the wrist pin is twisted—which lifts the lock spring— 
when it may be drawn out. Rotation of the outer 
cap or spinning rotates the wrist base and slip ring, 
and as the spinning is cut away to allow the lugs on 
the hand base to enter, it follows that any hand or 


| return to its starting place, a coil spring is disposed Immediately behind this support the drive shaft is 


within the wrist element, as seen at P. The pull cord | fitted with a feather key, and the clutch dog D is 
mechanism is so arranged that as the forearm is | mounted to slide thereon, and normally the jaws are 
raised the hand turns outward in a most natural kept in engagement with the cross bridge A by means 





Forearm 














Swain Se. 


Fig. 8—ELBOW MECHANISM OF FOSTER ARM 


manner. This movement is invaluable when raising , of the clutch spring C. When the jaw is in this 
food from the plate to the lips,as the hand under | position it follows that, by raising the forearm, the 
those conditions needs to be turned through about | drive shaft is rotated, and hence the wrist base is 
90 deg., and this being provided for by the mechanism, | likewise rotated, and with it the hand. When, how- 
makes the limb far more natural in its motions and | ever, it is desired to prevent the hand from rotating 
appearance, while conferring a great convenience | the lever E is pulled back into the notch F in the plate. 


appliance can be fitted to this wrist element and be | uponthe wearer. The plain wrist element is generally 
rotated at will. To lock the hand against rotation | used on the “ Simplicity ” and “ Black” arms, and 





This lever is connected to a pull rod G, which is 
| attached to the fork piece H, and it pulls the jaw 
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clutch member D out of engagement with the bridge 
A. The second fork piece has an extended head 
serving as a lock pin, which can engage any ore of a 
series of notches in the skirt of the wrist base casting 
K. When therefore the lever is pulled back the 
clutch is withdrawn, and simultaneously the lock pin 
Jis withdrawn from the annular slot K into one of the 
lock notches in the wrist base skirt, thus locking the 
hand to the arm. To disengage the hand and restore 
the automatic twist, the Iever is pushed forwards, the 
lock pin is thereby withdrawn ; and when the shaft has 
turned the clutch so that the jaws are opposite to the 
bridge the clutch spring C forces them into 
engagement. 

As the lock pin J may not be opposite a slot at the 
moment of moving the lever E a spring N is interposed 
between the clutch fork and the lock fork and the 
arrangement is such that a slight movement of the hand 
or arm brings the slot opposite the pin, when the 
spring pulls it into engagement. The lock pin fork is 
not attached to the lever rod G, but is free to move 
thereon, and the small pegs M serve to act as pivot 
pins for the lock fork and facilitate the lock spring 
action. 

The elbow mechanism is similar to that already 
described, with the exception of the automatic lock, 
which is shown in Fig. 8, and consists of a tee-bar T, 
which is pivoted to the bridge support at U, and 
normally pulled upwards—as regards its outer or 
locking end—by the spring S. This outer end is 
provided with two locking pegs A which engage 
corresponding holes in the spinning B, these holes 
being locally reinforced to take the load imposed upon 
them. The flexing cord D, which is operated by the 
wearer, is fixed to the inner end of the tee-bar at E 
by means of a hook fixing, and is guided past the 
upper surface of the forearm by a sheave. The tee- 
bar is supported by a bridge formed by slotting the 
upturned end of the base plate, as seen at G. Now, 
when the flexing cord is pulled it first pulls the tee-bar 
up, thus reJeasing the lock pins A, and allowing the 
forearm to be fixed or extended at will. Immediately 
the flexing cord is released, however, the spring S at 
once brings the end of the bar and the lock pins up and 
so holds the forearm locked against either upwards 
or downwards movement. The hand cord and 
harness arrangements are those standardised as 
described for the simple arm. 

This arm is most valuable in use, since the hand 
turns automatically when the arm is raised, while the 
automatic elbow lock holds the forearm in any position 
without the need for further muscular action on the 
wearer's part. 








THE MANUFACTURE OF HARDENED THREAD 


GAUGES. 
By G. DOORAKKERS. 
No. IV. 
CHECKS FOR MALE SCREW GAUGES. 
Ir does not require many special checks for 


inspecting male screw gauges. All dimensions can 
be ascertained by using a micrometer. The outside 
or major diameter can be taken direct. The pitch 
diameter is taken over one or three wires again by 
using a micrometer. The minor or core diameter 
can be taken with a micrometer by the aid of the 
attachment shown in Fig. 22. For verifying male 
serew gauges that have been put into use it is an 
advantage to have a final full thread female check, 
which has of course to be inspected for all the dimen- 
sions like a female gauge. From practice it will be 
found satisfactory to allow a shrinking and lapping 
allowance of .001 for medium and large gauges 
and .0005 for small gauges. 
CHECKS FOR FEMALE GAUGES. 

It requires several checks to test a female screw 
gauge effectively. (1) Check for minor diameter ; 
(2) check for major diameter; (3) check for pitch 
diameter ; (4) check for full thread. 

Check for minor diameter._--The minor diameter 
can be measured with a plain plug gauge with two 
diameters, a “go” and a “not go” diameter. 
The *‘ go”’ diameter is made the required size of the 
gauge and the * not go ”’ diameter one-half thousands 
over the required size. A lead of 2 deg. included 
angle is ground about jin. up on both diameters. 

As hardened female gauges require lapping out, 
and have also a tendency to open out slightly in 
hardening, we require two gauges for every size, a 
turning gauge and a lapping gauge. It has been 
found good practice to allow .00lin. between the 
turning size and the lapping size for medium sized 
gauges. 

Fig. 27 represents the checks for the minor dia- 
meters. 

The material is mild +: 
hardened and ground. — 

Example.—-The diameters for the checks for minor 
diameter for a female gauge 1.998 = 14.R.H. are— 


stee!, which is carbonised 


Minimum. diameter of turning check = F — 
1.28064 P - .001 = 1.998 .09148 3001. = 
1.90552. 

Maximum diameter of turning check = F - 
1.28064 P - .0005 = 1.998 — .09148 ~ .0005 = 
] 


90602, 
* No. JIL. appeared October 12th; 


Minimum diameter of lapping check = F — 
1.28064 P = 1.998 — .09148 = 1.90682. 

Maximum diameter of lapping check = F 
1.28064 P 0005 = 1.998 09148 . 0005 
1.90702. 


Checks for major diameter. -The major diameter of a 
female screw gauge must be measured with a check 
that touches the radius only and is free everywhere 
else. The flanks of the thread are cut with a sharp 
pointed tool with an included angle of 50 deg. and the 
radius is cut with a female master tool. The gauges 
are made of mild steel and kept soft all over except 
on the thread, where the carbon is left in so that the 
thread will be hard. 

Fig. 28 shows two types of these checks, the 
principle of which is the same, only Type 1 is for the 
larger diameters and Type 2 for the smaller diameters. 

The hole H in Type 1 is made to suit a handle shown 
in Fig. 29. Dimension G for both types is turned 
ander the bottom diameter of the thread. Dimen- 
sion W is in both cases jin. + 8 P. These checks 
are again required for turning and lapping sizes. 
Assume F the finished major diameter of the female 
screw gauge, then : 

For the turning check— 


A = F — .00lin. 

B=F-+ 22 - .001. 

C = F — .0005. 

D= Ff + 2x 0005. 
For the lapping check 

Aa I. 

B= F + 22. 

CcC=FfF 9005. 

D=F+22 9005. 


The value of x is calculated as follows : 
In Fig. 30, in triangle DBE: 


DB= $P. 
ee ee P 
tan 25 deg. 2 tan 25 deg. * 
In triangle ABC: 
AC=R. 
ina 


sin 25 deg. * 
R 
sin 25 deg. 
r 


2 tan 25 deg. 


FR = — R. 


DG= AB — 
R 


pin 25 deg. 


EG = DE-DG= 


+R. 
In triangle EMF: 
* T 
SS a od 
sin 25 deg. 2 sin 25 deg. 
( d 
Se eS ne ae 
2 sin 25 deg. 2 
KX =EH -£EG at Ee 1) 
2 sin 25 deg. 
- ( hy R nr) 
2tan 25 deg. sin 25 deg. y 
Example.—The diameters for the checks for major 


Diameter wire d = .040. 
.020 


diameter for a female gauge 1.998 = 14 R.H. are: 
sic (= 25 deg. 
. 035714 . 0098 


.020) 
2 ( E 0098) 
tan 25 deg. sin 25 deg. 
. 067324 — 


.063200 = . 004124, 
For the turning check, 
A = 1.998 — .001 = 1.997. 


B= 1.998 + .0082 — .001 = 2.0052. 
C = 1.998 — .0005 = 1.9975. 


D= 1.998 + .0082 — .0005 = 2.0057. 


For the lapping check, 
A = 1.998 = 1.998. 
B = 1.998 + .0082 = 2.0052. 
C = 1.998 + .0005 1.9985. 
D = 1.998 + .0082 + .0005 = 2.0067. 

Vhe 50 deg. sharp pointed tool is ground on the 
fixture shown in Fig. 3 by us'‘ng a packing piece cr a 
bush of a certain thickness between the tool and the 
bottom pegs. The thickness of the bush or the pack 
ing piece to obtain a 50 deg. angle is calculated as 
follows :—In Fig. 31 AB = .188. The new angle 
of inclination with the vertical is 65 deg. BD is 
a line drawn parallel with AC. B D therefore makes 
an angle of 2 deg. 30 min. with the line joining the 
centres of the pegs. DC=AB. Intriangle B DE: 
D E = 2.624 x sin 2 deg. 30 min. =: .114457; 
EC=DC+ DE = .188 + .114457 = .302457. 

The thickness of the bush or the packing piece is 
therefore .302457 — .188 = .114457. 

The operations on type | are as follows :——(1) Cut 
off. (2) Grind off tit. (3) Centre both ends. (4) 
Turn shank. (5) Turn diameter thread. (6) Rough 
thread (to about two-thirds of depth). (7) Carbonis- 
ing. (8) Heat up to 800 deg. and cool four times in 
water. (9) An.iealin charcoal. (10) Bore hole. (11) 
, Cut off bows, (12) Face off one side {face to be smooth), 








(13) Face off to width (dead size, see operation 29). 
(14) Turn groove in middle. (15) Grind diameter 
thread maximum side (.0025 over size). (16) Grind 
diameter thread minimum side (.0025 over size). 
(17) Rough serew maximum end with 50 deg. sharp 
pointed tool. (18) Rough serew minimum end with 
50 deg. sharp pointed tool. (19) Finish screw 
maximum end with 50 deg. sharp pointed tool. 
(20) Finish screw minimum end with 50 deg. sharp 
pointed tool. (21) Radius top maximum end (allow 
one thousandth for lapping). (22) Radius top 
minimum end (allow one thousandth for lepping). 
(23) Mill slot minimum end. (24) Turn away part 
thread. (25) Burring and marking. (26) Heat up 
to 800 deg. and harden in oil. (27) Cleaning. (28) 
Sand blasting. (29) Test for shrinkage lengthways. 
(30) Ream hole. (31) Lap radius. 

The operations on type 2 are :—-(1) Cut off. (2) 
Grind off tit. (3) Centre both ends. (4) Turn 
knurledend. (5) Knurling. (6) ‘Turn diameter thread. 
(7) Rough thread (to about two-thirds of depth). 
(8) Carbonising. (9) Heat up to 800 deg. and cool 
four times in water (10) Anneal in charcoal. 
(11) Drili hole and countersink (note Jin. has to be 
faced off). (12) Turn down middle. (13) Face Hin. 
off front (to dead size, see operation 30). (14) Turn 
groove middle. (15) Drill vent hole (for hardening 
pucpose). (16) Grind diameter thread maximum 
side (.0025 over size). (17) Grind diameter thread 
minimum side (.0024 over size). (18) Rough screw 
maximum end with 50 deg. sharp pointed tool. 
(19) Rough serew minimum end with 50 deg. sharp 
pointed tool. (20) Finish screw maximum end with 
50 deg. sharp pointed tool. (21) Finish serew mini- 
mum end with 50 deg. sharp pointed tool. (22) Radius 
top maximum end (allow .001 for lapping). (23) 
Radius top minimum end (allow .001 for lapping). 
(24) Mill slot minimum end. (25) Turn away part 
thread. (26) Burring and marking. (27) Heat up 
to 800 deg. and harden in oil. (28) Cleaning. (29) 
Sand blasting. (30) Test for shrinkage lengthways. 
(31) Lap radius. 

Check for Pitch Diameter—This check must only 
touch the flanks of the thread, so there must not 
be a radius on the major diameter and the root must 
be sharp pointed. It is cut with a 55 deg. sharp 
pointed master tool ground on the fixture shown 
in Fig. 3. As the piteh of these checks must be 
absolute, it is best to make them out of cast steel and 
to finish them soft throughout. 

Fig. 32 shows an enlarged view of the shape of 
the thread and the check itself. The diameter over 
the three wires B is major diameter of the female 


gauge + 2x where xz is caleulated as follows :-— 
For Fig. 32: 
zs =LO-LN. 
LO= KL + 3d. 
Cie 
2 sin 274 deg. 
£0 = : # d. 
2 sia 27} deg. 
IN = .8094 P. 
x ae + Pe ~ Oe, 
2 sin 27} deg. ‘s 
A = major diameter of female gauge — 2 x 


.073916 P (see Fig. 1). 

The checks are again divided in two types. 

Dimension D is made to suit the handle and the 
width C is made to suit the gauge to he checked. 
This check must enter the female and be a good fit 
without any slack. 

Example—Wanted a check for pitch diameter 
for a female gauge 1.998 = 14 R.H. 


Diameter wire = .040. 
A = 1,998 — .0106 = 1.9874in. 
040 + 040 — 111434 = 


B = 1.998 4 
4617486 
2.01028in. 

Check for Full Thread.—-The last and final check hasa 
full thread that checks the entire shape. The distance 
over the three wires is the same as for the check for 
the pitch diameter. The major and minor diameter 
are exactly the same as for the female gauge. It 
has to enter the female gauge tightly like the check 
for the pitch diameter. 

These checks are again divided in two types 
according to size. 

The hole in type 1 and the width C are the same as 
for the check for the pitch diameter. 

The material used is cast steel and it is finished and 
used soft. 

The setting of the 55 deg. master tool for cutting 
upright is accomplished by a setting piece, similar 
to the one shown in Fig. 16, only the angle in a section 
through the centre must be 55 deg. and the gap is 
ground central. 

Example.—-Wanted a full thread check for a fernale 
gauge, 1.998 = 14 R.H. 

Outside or major dian etar = 1.9980. . 

Dimension from top cf thread one side to root of 
thread, other side 1.998 — .04574 = 1.95226. 

Dimension over three .040 wires = 1.998 +. .01225 
= 2.01028. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


THE first meeting of the Institution for the current 
session was held in London last Friday evening, and 
was devoted to the reading and discussion of a paper 
entitled “‘ A Comparison of the Working Costs of the 
Principal Prime Movers,” by Mr. Oswald Wans, of 
Lincoln. The paper is reprinted elsewhere in this 
issue. It is of great practical interest, but during the 
discussion it was subjected to a good deal of criticism. 
It may, perhaps, be worth remarking that, if not in 
the paper itself, then certainly during the discussion, 
the author revealed himself as an advocate of what 
he calls the solid injection oil engine. This engine, 
as the author explained in his reply to Mr. Russell, 
is not of the semi-Diesel type. It is not a hot bulb 





engine, but is distinguished by the fact that it uses 





a high compression pressure and has its combus- | 
tion space completely jacketed. 
The severest critic of the paper was, we think, | 
Mr. Russell, who complained that the author had | 
dealt very unfairly by the Dieselengine. The author, | 
for reasons explained in the paper, calculated the | 
capital costs of the various prime movers without | 
reference to the cost of land and buildings. But | 
this, Mr. Russell implied, arbitrarily penalised the | 
Diesel engine, for the reduced cost of land and buildings | 
required for this prime mover was one of its strongest | 
points. By taking this reduced cost into account 
the extra capital expenditure involved in the engine | 
itself would in most cases be wiped out, so that the | 
Diesel engine curve in Fig. 1 of the paper, instead of | 
being the highest might well be the lowest. This 
contention, the author pointed out in reply, was based | 


| was in question. 


on the assumption that the erection of a new works 
If it were a case of installing a new 
engine in an existing factory the question of capital 
expenditure on land and buildings could largely be 
neglected as in the paper. On this point, however, 
Mr. Stromeyer gave the meeting some figures that 
showed the importance of economy of space in an 
existing factory. He took the case of a factory the 
capital of which was £100,000, and which was erected 
on an acre of ground costing £1000. The space for 
power at 6 per cent. of the whole area would cost 
£60. Let it be supposed, Mr. Stromeyer said, that 
some new power plant could be installed that would 
save half the area previously occupied. If the factory 
were paying a dividend of 10 per cent. the extra 
3 per cent. of area added to the earnmg portion of 
the factory would bring in an additional £300 or so 
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of income which, capitalised at 5 per cent., represented 
a sum of about £6000. Hence economy of floor 
space in connection with the power plant of a factory 
already built was a point well worth considering. 

Several of the speakers in the discussion united in 
criticising the author’s neglect to take into account 
what Mr. Tookey referred to as the ‘“‘ human factor.” 
In other words, they implied that he should have 
made some effort to evaluate the chances of mis- 
management of the different types of power plant 
dealt with. Mr. Tookey, in this connection, suggested 
that consideration of the human factor would favour 
the gas or oil engine, as the steam engine laid itself 
more open to mismanagement than either of the 
internal combustion engines. Mr. Segundo _illus- 
trated the commercial significance of the human factor 
by reference to the case of a power plant in America 
in which he had been interested. At a certain works 
consuming 400,000 horse-power hours per month, 
the power—electrical—was purchased from a supply 
company at a rate that worked out at about a half- 
penny per horse-power hour. The question arose 
as to the advisability of the works being equipped 
with its own power plant. On investigation of all 
the factors involved it was found that if the factory 
was so equipped some £120 would be saved per month. 
But on reflection it was decided to forego this 
saving because it was preferred to let the supply 
company take the risks of bad management of the 
power plant. The saving that would be effected 
by having their own power plant was not deemed 
sufficient to cover the human factor. 

A third point on which several speakers found 
common ground was the author’s handling of the 
factor of depreciation. He took this at 8 per cent. 
per annum on the total capital expenditure and made 
it constant for all the types of prime movers dealt 
with. In neither respect did he get much support 
from his audience. Thus Mr. Henry Davey, who 
occupied the chair in the President’s absence, objected 
to the useful life of a steam engine and of an internal 
combustion engine being set down equal at 12} years. 
A steam engine, he said, had a life at least ten times 
as long as that of a Diesel engine, and certainly 
considerably longer than the life of a gas engine. 
Parenthetically Mr. Russell joined issue with Mr. 
Davey over this statement. Diesel engines ten to 
twenty years old were, he said, still doing useful 
work. Could Mr. Davey tell him of any steam 
engine, 100 to 200 years old, that was still in use? 
But to return to the question of depreciation and its 
assessment. Mr. Russell, like Mr. Davey, also objected 
to the same rate being taken for all classes of prime 
movers, and supported his advocacy of the Diesel 
engine in this respect by stating that whereas the 
Local Government Board allowed a period of ten 
years for the paying off of the cost of a suction gas 
plant, it allowed fifteen years for the paying off of a 
Diesel engine plant. Mr. Tookey contended that no 
hard and fast lines could be laid down for determining 
when a power plant would depreciate to zero value. 
It was, he said, entirely a commercial proposition. 
He instanced the case of a gas engine made by 
Crossley’s thirty years ago. By all rules this engine 
should have ceased to be an asset long ago, but on 
investigating the matter recently it was found that 
unless a new engine that would show a saving of 32 
cubic feet of gas per brake horse-power hour could 
be installed it would not pay to replace it. Mr. 
Stromeyer also dealt with the depreciation problem. 
He said that during the past thirty to forty years 
the economy of the steam engine had been improved 
by some 50 per cent. or, say, at the rate of 10 per cent. 
in six years. Would the author suggest therefore 
that at the end of every six years it would be wise 
to lay down a new power plant ? Mr. Wans, in his 
reply, said that the speakers who dealt with the 
problem of depreciation seemed to think his view 
was that all engines should be thrown out and replaced 
at the end of 12} years. This was not his contention. 
He fixed the depreciation rate at 8 per cent. because 
he believed that at the end of twelve years or so 
the improvements made in all the types of prime 
movers might well be such as to render the continued 
use ofany existing engine unprofitable. He therefore 
suggested that money at the rate of 8 per cent. per 
annum should be put aside to meet the possible 
necessity of having to replace, without raising fresh 
capital, the engine originally installed. 

The figures for the insurance premiums quoted by 
the author were not allowed to pass unchallenged. 
According to Mr. Wans these premiums ranged from 
about one-eighth per cent. in the case of boilers to 
some 3 per cent. for Diesel engines. Mr. Stromeyer 
challenged the boiler figure and Mr. Russell the Diesel 
figure. Mr. Stromeyer said that, during the fifteen 
years before the war, his company had paid by way 
of compensation in connection with boiler explosions 
a sum that worked out at the rate of about 
6d. per annum per boiler insured. This represented 
a rate of about one four-hundredth per cent. on the 
value of the plant insured. The lowness of this figure 
was due to the inspection that accompanied the insur- 
ance in most cases, and he held that if owners would 
spend more on having surveys made insurance 
premiums in general could be considerably reduced. 
Mr. Russell asked the author to say where he obtained 
the 3 per cent. figure for the insurance premium on 
Diesel engines. He found that in the case of engines 
ranging from 50.to 500 brake horse-power the premium 


charged ranged from 1.0 to 1.19percent. Mr. Wans 
assured him that the 3 per cent. figure was an actual] 
quotation. 

Detailed criticism of the paper was not wanting 
in addition to the more or less general criticism we 
have indicated. Mr. Percy Griffith stated that the 
paper, while probably useful in general cases, was 
inapplicable in certain particular cases, notably so 
in that of waterworks pumping plant. Here no 
overload could arise,so that the material influence 
of this factor on the author’s results was without 
effect, and by taking it into account the author made 
all his figures and deductions inapplicable to pumping 
engines. Mr. Wans admitted that this was so, and that 
a similar contention could be advanced with regard 
to colliery winding engines. Mr. Griffith also took 
exception to the author’s recommendation that the 
cost of repairs and renewals should be separated 
from depreciation. When an engine was being 
repaired and renewed something very frequently 
could be done to bring it up to date—particularly 
as regarded its valves, valve gearing, and bearings— 


ciation of the plant. 

Mr. W. J. Marshall criticised the figures used by the 
author for his steam engine curves, and said that had 
Mr., Wans used the figures relating to the over-type 


curve of the steam engine given in Fig. 2 would 
be some 20 per cent. lower throughout than it was. 
This would affect all the deductions made in the paper 
regarding the steam engine. Mr. Russell dealt 
similarly with the author’s figures for the fuel con- 
sumption of Diesel engines, dealing especially with 
Fig. 3, which showed the percentage increase of fuel 





and so materially affect the life and rate of depre- 


superheated steam engine, the fuel consumption | 
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| THE AUSTRALIAN TRANSCONTINENTAL 
RAILWAY. 

Tue State of Western Australia has always con- 
sidered itself isolated from the other states, and part 
of the price paid for its inclusion in the scheme for 
the Australian Commonwealth in 1900 was that there 
should be an east-west transcontinental railway built 
from Kalgoorlie, in Western Australia, to Port 
Augusta, in South Australia, so that quicker and better 
communication could be had with the more populous 
Eastern States. The preliminary survey for such 
a railway and an estimate of the cost was made in 
1909 by Mr. Henry Deane, the then chief engineer 
to the Commonwealth. The estimate was revised 
in 1911, and in that year the Federal Parliament 
ordered the work to be proceeded with. The first 
sod at the eastern end was turned in September, 
| 1912, and that at the western end in February, 19135. 
Many difticulties have caused the work to be delayed, 
| but, at last, it has been completed, and the first train 
/ran over the line on October 20th. 

The distance between the points named is 1053 
'miles, and when construction was commenced, at 
least 800 miles of the route was entirely uninhabited, 
|and practically over the whole length there was no 
‘local population from which supplies of labour or 
of food and produce for the sustenance of men and 
‘animals could be drawn. Water difficulties were 
very great; throughout the whole distance there 
was no surface water.- Between Port Augusta and 
Kalgoorlie an endeavour has been made to utilise 
such suitable catchment areas as are to be found. 
These are not many, as the country, generally speak- 
ing, is flat, and a good deal of it is of formation on 
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consumption per brake horse-power hour as the load | 
on various prime movers was decreased. According | 
to the author this inerease in the case of a Diesel | 
engine at three-quarter full load was 8 per cent., at | 
half load 27 per cent.,and at quarter load 75 per cent. | 
He (Mr. Russell) found asa result of tests that on the 
average the increases amounted respectively to 2.2, 
13.6,and54.5percent. He also took exception to that 
author’s figures as to the consumption of lubricating 
oil by a Diesel engine as set out in Fig. 4. Did the 
curve here shown represent the oil consumption of | 
different sized engines ranging up to 500 horse-power, | 
or of a 500 horse-power engine working at different 
loads ? In either case the curve was wrong, for the 
consumption of lubricating oil by a Diesel engine of 
from 100 to 500 horse-power was practically constant 
and equal to .004 pint per brake horse-power hour. 
The author also penalised the Diesel engine in the 
matter of the cooling water required. So far as he 
knew no British maker of Diesel engines water-cooled 
the pistons and exhaust valves of engines of 500 horse- 
power or less. The author implied that they did 
so in the cases of all engines above 100 horse-power. 








INCREASED railway and tramway rates came into opera- 
tion on the railways of New South Wales on August 8th. 
The increases were: Passenger fares, 10 per cent.; hay, 
straw and chaff, 10 per cent.; coal in railway-owned trucks, 
10 per cent.; coal in privately-owned trucks, 15 per cent.; 
parcels, 10 per cent.; tramway fares on penny sections, 
50 per cent.; but no change in the fares for two or more 
sections.. Workmen's fares on trams were also increased. 
The estimated additional revenue is £460,000 per annum 
from the railways and £80,000 from the trams. 








MAP OF AUSTRALIA, SHOWING THE TRANSCONTINENTAL RAILWAY 


which surface water cannot be impounded. Several 
reservoirs have been excavated of capacities ranging 
from three millions to eight million gallons. These 
are situate at 53, 94, 130, 190 and 250 miles respec- 


| tively from Port Augusta, and 69, 1044 and 132} 


miles respectively from Kalgoorlie. During the 
construction of the railway transportation was con- 
ducted under great difficulties, due primarily to the 
bad effects on the locomotives of much of the water 
available and to the distance over which it has been 
necessary to haul water supplies ; at one stage there 


| was a stretch of 337 miles of line on which there was 


no local water, and upon this stretch supplies for 
locomotives, machinery, men and animals had all 
to be conveyed by rail. 

The estimate on which the railway was ordered 
was one of £4,045,000, furnished by Mr. Deane in 
1911. For reasons explained in the article on the 
new line, which appeared in THE ENGINEER of June 
8th last, the cost of the work has greatly exceeded 
this amount. Before the present chief engineer, 
Mr. Norris G.. Bell, took charge, it had been decided 
to put in a stronger track than was estimated for, 
and in other directions changes for the better have 
been made. The line has been built for high speed, 
and when the road has been fully ballasted and the 
intended rolling-stock provided, a speed of 44 miles 
per hour, on an average, including stops, will be prac- 
ticable. This will allow for the distance betwéen 
Port Augusta and Kalgoorlie to be covered in 24 
hours. For the present, however, the speed will 
be, on an average, some 30 miles per hour, including 
stops, and the distance will be covered in 35 hours. 

It will, however, not. be possible to, provide for 
through running of coaches beyond the termini: of 
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the new line, as both the Western Australian, at the 
Kalgoorlie end, and the South Australian, at the 
Port Augusta end, are of the 3ft. 6in. gauge, whilst 
the new railway is of 4ft. 8fin. As long ago as 1903 
the Western Australian Government obtained powers 
to build a new 4ft. 8}in. gauge railway between Fre- 
mantle and Kalgoorlie, and it was understood that 
the line would be ready by the completion of the 
transcontinental. Early in 1914, however, it was 
publicly announced that owing to the financial con- 
ditions of the State, the Government of Western 
Australia was not in a position to undertake the work. 
Since then it has been stated that it cannot agree 
to the Federal Government finding the necessary 
money—£2,500,000—unless it also guarantees the 
State against loss, including interest, for a term 
of years. 

An interesting series of views is given on page 362. 
The track-layer, which was used on both eastern 
and western sections, is shown in the topmost 
engravings. The two pictures immediately below 
them give some idea of the nature of the country 
traversed. That on the left hand depicts camel 
transport in the Sand Hill country between 350 and 
428 miles from Port Augusta. That on the right 
shows a camel team hauling a wagon containing 
water-boring material. Two of the locomotives 
which are: being used on the line come next. That 
on the left is a 2-8-0 engine, of what is known as the 
K class. The total weight of engine and tender is 
115 tons 13 ewt., and the tractive power is 29,600 lb. 
Four thousand five hundred gallons of water and 
7 tons of coal can be carried. The Robinson type 
superheater is fitted. ‘The other engine is a 4—6-0, 
and belongs to class G. The weight of engine and 
tender is 106 tons 4cewt. The water and coal capaci- 
ties are 4500 gallons and 7 tons respectively, and the 
tractive power is 22,200 lb. 

A view of the station at Golden Ridge comes next. 
This building is typical of the station structures 
throughout the line. Alongside it may be seen the 
water softening plant at Port Augusta. Two ex- 
amples of what is being done in the way of water 
supply complete the series. The left-hand view 
shows a 5,000,000 gallon asphalt -lined reservoir 
under construction in the Eastern Division, while 
that on the right represents the intake weir at Depét 
Creek of the Commonwealth Water Supply, Port 
Augusta. It may here be mentioned that, con- 
trary to the idea prevalent before the railway was 
completed, the country traversed is by no means 
entirely an irreclaimable desert, but with the aid 
of efficient irrigation is capable of being exceedingly 
fertile. 








THE WHITLEY REPORT. 


As foreshadowed in our last issue, the Minister for 
Labour has now announced that the War Cabinet 
has decided to adopt the Whitley Committee's 
proposal for the establishment of tri-partite machinery 
for the settlement of industrial and labour questions. 
The report itself was dealt with fully in our issue of 
June 6th, and we need only recall that it recommended 
the creation of Works Committees, District Councils 
and National Councils. The announcement of the 
War Cabinet’s decision was made in a letter which 
Mr. G. H. Roberts has addressed to employers’ 
associations and to trade unions. In this letter 
Mr. Roberts says he desires to draw attention to one 
or two points on which misapprehension appears to 
exist. 

In the first place, he writes, fears have been expressed that 
the proposal to set up industrial councils indicates an intention 
to introduce an element of State interference. This is not the 
case. The formation and constitution of the councils must be 
principally the work of the industries themselves. Although 
the Government are very anxious that such councils should be 
established in all the well-organised industries with as little 
delay as possible, they fully realise that the of the 
must depend upon a general agreement among the various 
organisations within a given industry and a clearly expressed 
demand for the creation of a council. Moreover, when formed, 
the councils would be independent bodies, electing their own 
officers, and free to determine their own functions and procedure 
with reference to the peculiar needs of each trade. In fact, they 
would be autonomous bodies, and they would in effect make 
possible a larger degree of self-government in industry than 
exists to-day. 

Secondly, the report has been interpreted as meaning that the 
general constitution which it suggests should be applied 
without modification to each industry. This is entirely contrary 
to the view of the Government. Each industry must adapt the 
proposals made in the report as may seem most suitable to its 
own needs, Insome industries, for instance, it may be considered 
by both employers and employed that a system oi Works 
Ce ittees is un ry. In others Works Committees have 
done very valuable work where they have been introduced, and 
their extension on agreed lines deserves every encouragement. 
Again, in industries which are largely based on district organisa- 
tions it will probably be found desirable to assign more important 
functions to the District Councils than would be the case in 
trades which are more completely centralised in national bodies. 
_ Thirdly it should be made clear that representation on the 
industrial councils is intended to be on the basis of existing 
organisations among employers and workmén concerned in each 
industry, although it will, of course, be open to the councils, 
when formed, to grant representation to any new bodies which 
may come into existence and which may be entitled to 
representation. The authority and consequently the usefulness 
of the councils will depend entirely on the extent to which 
they- represent the different interests, and enjoy the whole- 
hearted support of the existing organisations, and it is therefore 
desirable that representation should be determined on as broad 
a basis as possible. 

_Lastly, it has been suggested that the scheme is intended to 
romdte compulsory arbitration. This is certainly not the case. 








Vhatever agreements may be made for dealing with disputes 
must be left to the industry itself to frame, and their 
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must depend upon the voluntary,co-operation of the organisations 
concerned in carrying them out. 

Explaining why the Government is desirous to see 
Industrial Councils established as soon as possible in 
the organised trades, Mr. Roberts writes :— 

‘The problems of the period of transition and reconstruction 
will not be less difficult than those which the war has created, 
and the Government accordingly feel that the task of rebuilding 
the social and economic fabric on a broader and surer foundation 
will be rendered much easier if in the organised trades there 
exist representative bodies to which the various questions of 
difficulty can be referred for consideration and advice as they 
arise. There are a number of such questions on which the 
Government will need the united and considered opinion of each 
large industry, such as the demobilisation of the Forces, the 
re-settlement of munition workers in civil industries, apprentice- 
ship—especially where interrupted by war service—the training 
and employment of disabled soldiers, and the control of raw 
materials. 

Further, it will be necessary in the national interest to ensure 
a settlement of the more permanent questions which have 
caused differences between employers and employed in the past, 
on such a basis as to prevent the occurrence of disputes and of 
serious stoppages in the difficult period during which the 
problems just referred to will have to be solved. It is felt that 
this object can only be secured by the existence of permanent 
bodies on the lines suggested by the Whitley Report, which will 
be capable not merely of dealing with disputes when they arise, 
but of settling the big questions at issue so far as possible on 
such a basis as to prevent serious conflicts arising at all. 

Passing on to the consideration of the position of 
the Councils, Mr. Roberts says that the Government 
desires it to be understood that the Councils will be 
recognised as the official standing Consultative 
Committees to the Government on all future questions 
affecting the industries which they represent, and 
that they will be the normal channel through which 
the opinion and experience of an industry will be 
sought on all questions with which the industry is 
concerned. It will be seen, therefore, that it is 
intended that Industrial Councils should play a 
definite and permanent part in the economic life of 
the country, and the Government feels that it can 
rely on both employers and workmen to co-operate 
in order to make that part a worthy one. 

In conclusion, Mr. Roberts says: ‘I would again 
emphasise the pressing need for the representative 
organisations of employers and workpeople to come 
together in the organised trades and to prepare 
themselves for the problems of reconstruction by 
forming Councils competent to deal with them. The 
Government trust that they will approach these 
problems,*not as two opposing forces, each bent on 
getting as much and giving as little as can be contrived, 
but as forces having a common interest in working 
together for the welfare of their industry, not merely 
for the sake of those concerned in it, but also for the 
sake of the nation, which depends so largely on its 
industries for its well-being. ”’ 








AMERICAN RAILWAYS AND THE WAR. 


THE Council of National Defence is composed entirely 
of members of the Government of the United States; 
assistance from outside being afforded by an Advisory 
Commission, the chairman of which is Mr. Daniel Willard, 
the president of the Baltimore and Ohio Railroad. The 
railways are under an executive committee of five members, 
with Mr. Willard as a member ex-officio, which represents 
the 175 independent, separate companies. Under this 
committee are six territorial committees, corresponding 
to the military commands. There are also sub-committees 
to deal with the various subjects connected with railway 
working. The executive committee has its headquarters 
in Washington, so as to be in touch at all times with the 
military authorities. It is now known as the Railroads’ 
War Board. 

As practically all new equipment made in the United 
States is being sent to Franceor Russia, it follows that the 
problem facing the American railways is to handle the 
naturally great increase in freight with virtually no in- 
crease in cars, locomotives or tracks. In that effort they 
are not only co-operating among themselves but are 
receiving splendid support from the public and traders. 
Returns from railways having an aggregate of 173,105 
miles of line show that those lines in May, 1916, gave 
service equivalent to carrying 25,426,845,011 tons of 
freight one mile, while in May last they carried 
29,522,870,109 tons one mile, an increase of 16.1 per 
cent. This great increase in service was rendered with 
a very slight increase in the amount of equipment used. 
The number of freight locomotives in service in May last 
year was 24,362, while this year the number was 24,483, 
an increase of 0.5 per cent. In May, 1916, there were 
1,800,842 freight cars in service, as against 1,833,921 
this year, an increase of 1.8 per cent. 

A distinct mark of progress is the great reduction in 
the number of freight cars under or awaiting repairs. In 
May, 1916, there were 113,147 such cars, but in May, 1917, 
the number was 104,061. Locomotives under or awaiting 
repairs were, in May, 1916, 4006, and in May last 3593, a 
decrease of 10.3 per cent. Last year the average engine 
mileage per engine was 65.6 per day, but in May last it was 
71.3. Freight cars increased their average mileage from 
28.3 per day to 29.6 miles perday. The mileage of empty 
cars was reduced 5 per cent., while the mileage of loaded 
cars increased 9.5 per cent. 

Comparing June, 1917, with June, 1916, it is found that 
the former showed an increase of 24 per cent. in the total 
ton-miles ; of 17.1 per cent. in the freight car miles ; of 
11 per cent. in the tonnage per train ; of 12 per cent. in the 
tonnage moved per day ; of 13.6 per cent. in the average car 
mileage per car per day, and of 0.6 per cent. in the empty 
car mileage. 

Fuel is, of course, a very important matter, and even 
last winter, when the United States were not at war, there 
was a great shortage. For reasons given by Mr. Willard, 
before a meeting of the officers of the Baltimore and Ohio 
Railroad, there have been increased difficulties in the way 





of the transportation of coal, difficulties that were ex- 
perienced in this country soon after the war commenced. 
Mr. Willard said that many of the boats on the Great Lakes 
had been taken off, sent through the Welland Canal, and 
were now on the Transatlantic service. The boats that 
formerly ran up and down the Pacific coast, carrying coal 
from Vancouver to southern points, had been taken off to be 
used as mine-sweepers, patrols, and in transport service 
forthe navy. Similarly, many of the boats on the eastern 
coast had been removed for other purposes. The boats 
that remained found the insurance rates too high, and had 
dropped much of their business. In all these cases the 
traffic carried. by the boats had been transferred to the 
railways. The total increasein the amount of bituminous 
coal handled by, the railways for the four months, April, 
May, June and July, this:year, when compared with the 
corresponding period. of last year, was equal to 578,536 
cars, or, approximately, 28,886,000 tons, an increase of 
25.1 per cent. ; 

In a previous article, entitled ‘‘ American Engineers and 
the War,’ which appeared in our issue of the 5th inst., 
we referred to the fact that less reticence was shown in the 
United States as to the work they have done than is the case 
in this country. As illustrative of this, we would say 
that the Railroads’ War Board has issued broadcast a 
bulletin in which it is stated how traffic for the Government 
is to be dealt with. Arrangements have, for instance, 
been made under which advance notice will be given the 
Railroads’ Commission on Car Service—one of the sub-com- 
mittees referred to above—whenever orders exceeding 
ten car-loads or 250 tons are placed for materials or supplies. 
The officers of the Government departments and the Ship- 
ping Board will also issue cards to the. railway company 
concerned to supply the requisite. number of cars by @ 
certain date, and at a named place. Should the company 
be unable to supply the cars, the matter;must be taken up 
by the railway concerned with the sub-committee on car 
service, which will be able, from the record it has, as indi- 
cated above, to see what is required. Cars so furnished 
are not to be used for any: other purpose, and if they 
should be so proof of the irregularity is furnished by the 
cards having to be returned to the department whence they 
were received. 

The Railroads’ War Board has issued some posters, 
which are exhibited at all railway stations. One shows 
“Uncle Sam” pointing with one hand to a locomotive, 
and with the other hand to a pile of ammunition. Below 
the picture is written ‘‘ Our Nation needs locomotives as 
much as shrapnel. , Ordinarily, 15 per cent. of the loco- 
motives on our railroads are in the repair shops. By 
reducing that percéntage to 10 we can add 3325 loco- 
motives to the number available for use on our railroads. 
If we can keep more locomotives in good running order, 
we will help our country in the war with Germany. The 
Nation counts on you.” 

A very bright feature connected with the co-operation 
between the railways and the traders, and one which will 
help considerably, is that the eastern railways are to com- 
pile a record of specific acts of traders, passengers, public 
officials, railway servants, and others who have definitely 
contributed to greater service. These records are to be 
accompanied by accurate accounting of the benefits of such 
helpful acts in mileage, cars, tonnage, fuel, or dollars saved. 
Mr. Loree, the president of the Delaware and Hudson Rail- 
way, is the chairman of the eastern department of the 
Railroads’ War Board, and he has said that the specific 
acts that should be noted are :—(1) Promptness in loading 
of freight cars ; amount of former delay in idleness of equip- 
ment eliminated and value thereof in number of cars added 
to service, and in the use of warehouse, track and siding 
space ; (2) extent of loading of cars to full capacity, or to 
desired 10 per cent. in excess of marked capacity, with 
percentage of reduction of former 57 per cent. of unfilled 
space in cars ; (3) reduction of premature ordering of cars 
or ordering in excess of needs, through careless checking 
of carge or unreadiness for loading ; (4) minimising of 
damage and delay in transit and at destination by im- 
proved methods of packing cargo ; (5) elimination of avoid- 
able reconsignments, and kindred practices causing delays 
and extra handling ; (6) public authorities’ and officials’ 
actions towards reasonable and intelligent imposition of 
regulations and restrictions, tending to prevent unnecessary 
obstruction, inconvenience, loss and delay to the free flow 
of traffic ; (7) acts of employees of all ranks toward elimi- 
nating waste and lost motion ; and also their conduct in 
meeting properly and supplementing the co-operative 
efforts of patrons ; (8) any and all specific instances wherein 
the action of a patron of the railway has been the means 
by which greater service and efficiency has been attained. 
Mr. Loree says that the railways have gone to the limit to 
help the Government to win the war, surrendering their 
property and subordinating every personal advantage and 
profit to the nation’s needs. The people, he adds, had 
responded by greeting the efforts of the railways with 
appreciation and approval, in many quarters, affording 
aid and co-operation that was invaluable and necessary 
to the best results. The railway companies therefore 
felt it their duty to omit no effort to encourage and reward 
the ‘‘ win-the-war” spirit, and believed that a general 
interchange of experiences and ideas on the subject, with 
full information given to the public, would be of lasting 
constructive benefit. : 








THE ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN.—The annual general meeting of the London 
branch was held at the Central Hall, Westminster, on Saturday, 
September 22nd, when about 350 members were. present. 
Mr. E. H. Walker. president, was in the chair, and gave a very 
satisfactory report of the work of the London branch since its 
formation in February, 1917. Interviews have been held with 
the Ministry of Munitions on the subject of leaving certificates, 
&c., and the Association has been represented at several 
arbitration cases concerning draughtsmen. Owing to the 
largely increased membership in the London area, it has been 
decided to form a new branch for South-East London and 
district, the acting hon. secretary’s address being 12, The Brent, 
Dartford, Kent. The Association is at present being entirely 
reorganised on lines more in keeping with its national character, 
and the headquarters are to be shortly removed to London, 
and a general secretary appointed to give his whole time to the 
Association. The membership of the London area is now 
about 700, and new.members are coming in-daily. The London 
hon. secretary's address is 38, Craster-road, S.W. 2,.to-whom 
inquiries should be addressed, 
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AMBULANCE TRAINS FOR THE CONTINENT. 


THE ambulance train, illustrated herewith, on the next 
page, and in the Supplement, is one of several recently con- 
structed for the use of the British Forces abroad. It 
consists of 16 bogie carriages, with a total length of 961ft., 
exclusive of the engine, and weighs 420 tons. It was 


SITTING INFECTIOUS CAR 


and the size of the journals is 3}in. diameter by 9in. long 
The interior arrangement is shown in the plan of the train, 
given herewith, and is that found by experience during 
the war to provide the best accommodation, but arrange- 
ments have been made for the easy conversion of the 
vehicles to ordinary carriage stock, if such a course should 
be required after the war. 


BEDROOM FOR TWO SISTERS 


ear. The middle cots are so arranged that they 
can be folded down to form backs for “ sitting ’’ cases 
on the lower cots. The necessary ward utensils are pro- 
vided, and each cot is fitted with paper rack, ash tray and 
spit cup holder 

Ventilation is provided by means of “ torpedoes ’’ in the 
roof and by side ventilators over the drop lights. In addi- 


of the 

























































Brake Van S Staff Car G Kitchen Car A Ward Car 36 Cots B 
(with es snes f patie " D w 
oof Water Tan oof Water Tank running Water Root Tanks to Cold Water inking Wet e 
™ Cap" 75 Gelans each; |446allogs _,  7aballog lank, Capacity 6 Gallons. Shelves, hold SQ Gallons _, 44 GatlonTank, Tap, ,Excreta Bin Sins, A 
H HB 0-0 ; s Cupboard ty __—Wardrobe Cupboa: 7 Vy fy > ‘ 
64 i eae lain f 1 ] ? : av Iresser Nu] p he a iS - 
Beak Guards ae relaer 00 A #7 af (7 i; Oe ra PGE HY c eearareenraae n ar PRP DEES, 
= ~ us 
ig + 8-10 kia egargy_§ 6 8 10 me If. e Ws Ste $5 Mi is Sat Sue LZ, —$9555-5i a 7104 -— 18°04 ee 8 oj — — 3s hype Wash Basin 56-6. Three Fixed Fans. er inna Fans, 
hy | Sisters Lavatory Excreta Bin 4 ; & Four plogsin eack Word Ce i 
Ward Car 36Cots C Ward Car 36 Cots D Ward Car 36 Cots E fi ated F 


Ro 
/50 Gaftons ! 








|r ee 
7 mm: 
ea” SSSI 








xe a) 


BSS SS 











Ward Car 36 Cots L 














sonia Sian 56° * 


566. 


Ward Car 36 Cots M Ward Car 36 Cots 





























































for wore rt rh ahoarg 











N Ward Car 36 Cots O 















































; Cold Water Ta — 
= “= - 1 
2 JESJE-JE=] "EJS e=) =JlE-JE=sJ +P L>=Jle=—Neee) YE JS Je-JH 
Pee | ae | ee Be area | Sw | Ee ! | | ss 3 Sa esSesh 
. eee ee 37, 56°6 56°6- of 
Car For Sitting up Cases P Roof Tanks Kitchen Car H Personnel Car R Brake Van T 
4 4f 
(Infectious Diseases) , Cupboard, (50 ballon 1854 ian nies eee 
ort rf fs le NV Se | 67 Z°1 ne to, EROS Ln 
ert ee St ee 
aE i Sink Beds iS + : Pam fd, 
+2 9s 7M Seats medeup 3 ply veherr ent? Wa +514 43 "5 shadertabe Patfran rd Yorks above » Foot Tanks / “pr 8 of 45 WY te 12' 5p" he 3-07 ——+— TPA 
he Wad taadS - _ ——— “ b-—_-— ——$$—_-——— / a 4 
Swain Sc, 


. Tee Eac neer’ 


built, entirely new, by the Midland Railway at its Derby 
works. 


All the cars are uniform as regards their exterior dimen- | 


sions, each having a length of 56ft. 6in. over end panels, 
a width of 9ft. over side mouldings, and a height from rail 
to a of roof of 12ft. 5jin. They are mounted on four- 
wheeled bogies of 8ft. wheel base, the centres of -which 


are 4lft, 6in. apart 


The wheels are of the steel dise type, | 


GENERAL PLAN OF AMBULANCE TRAIN 


The cars are connected throughout by the British | 
standard vestibules, and the corridors are wide enough 
to allow of the removal of patients on standard Army 
stretchers from any part of the train to the treatment 
room. ‘The ward cars, of which there are nine—including 
the personnel car—are open throughout, with a lavatory 
compartment at one end. Each car contains 36 folding 


cots, arranged in three tiers longitudinally at both sides | 


tion there are electric fans, fixed and portable, in each car. 
The lighting throughout is by electricity, developed by a 
special slow-speed dynamo, with batteries under each car- 
riage. The train is warmed on the standard Midland 
Railway system by means of steam from the locomotive. 
In addition, self-contained hot-water circulating appa- 
ratus is fitted in the “ staff” and “‘ personnel” cars for 
the use of the officials when the cars are out of traffic. The 








THE ENGINEER 


























"IS NIVAS 
a ae ae a a a a a a | 
ad 1 oO ¢ @ £8 7. ee 2 2 ‘ o9 2 
3394 yo ayers 
euizvoyy, 








rF59 




















(233NINZ IHL, 

































































a =. 

i al = Mace a pt | leper ce a 

” ~ ia nea v ait 2 £ sealer } 
5 a) oe a =s ey - 
S| pi—~—_o-e 6 6-8 -Pperepopadsy JO, wont. aD meme ad 


ie “4 6, 
= pee —| }—— | —— ry ak ey 
































sh 4 - 
mate 40 Ee 
aig Ba 


a 
a 
‘ee : 


afi Ve mae 


¢ » Took 789.947 





LE OYED SID IE 










































































| —— SO Of argent nary a érainae I Y2) OO — — 0: Of t 

&.| {ls _ AS A = =a 2§2 Taek a 

S. fl Lh! aeons patie unions S eae 7 0/ 0 -———— —— 
a — ape apg Oury uid ~ 
sie oa 2 es Mo suayen 9 te 
a \ ee a aes ae i ey AH 87 es 
: [a ~_—— = — 
ol 
Ty ~ 
—— -—--— Sa —% 2-92 0.8 + ~%6 LZ »| 








MEA 9-Y 80) 
WOH F/5:2/ 


IULIO7 YO by 


-| 
b, 
fA “ified ys 6 “| 
















































































































































































43 FELT =n KD 6,4 
‘ 
S ey be : ' 
eames | ee | tt thet me st 
i) rt SS Eat aes 
\ S oak \ pes \S |||] Ser 
\ MoT HN \ A \ ||| 
N Di | NST IS TR ie AO] eas 
X os a 
: } ‘ Wh \ " 
EH 
’ ; Hf 4 i} te ou is ‘i aH ht ‘a ‘" ny i 
* st 4 : ‘ ‘ mn ——— ct * = 7 i 
k \ y ’ \ m 
: a ne ee a tt re the ree ah ae wee ee - He = = = e+ = —_ See S 





(Seg 96nd 998 uordrsosap 497) 
AGN ‘ANVdWOO AVATIVY GNVIGIN FHL 40 SMYOM FHL LY LIA 


UVoO CGdUuUVM V-NIVEL GCONVIOXANV 





360: 


THE ENGINEER 





Ocr. 26, 1917 





Westinghouse brake is fitted. The couplings, draw- 
hooks and side chains are of the International pattern. 

The water supply is a special feature, 2560 gallons being 
carried on the train. Attention has been given in the 
design, painting, and finishing generally, to obtain cleanli- 
ness. The train is painted khaki colour, without any 
relief, save the large red crosses on a white ground, on 
each side of the cars. The pharmacy and ward cars are 
finished inside in glossy white enamel, and the “ kitchen,” 
“ sitting-up infectious,” and brake and store cars are 
painted and grained walnut colour, with white ceilings. 
‘The staff car is furnished and panelled in polished mahogany 
throughout. 

The formation of the train and the accommodation 
provided are as follows :— 


Description of vehicles. 


Accommodation. 
— fe pe ‘i 














= 2 | 
= | e 
g Cars. H 3 Lying down. | Sitting up. 
5 | gs 
rd Bes ign 
1 Brake van, with infec- 

tious wards... | 18 patients i train guard 
1 Staff car (four medical) 

_ Officers, four nurses)..| G 8 | — 

1 Kitchencar . ae | Scooks | 16 sick officers 
4 Ward cars(total) .. ..| Bto E| 144 patients* | _ 
1 Pharmacy, with treat-| | 

ment-room, office, tc.) F _ | — 
4 Wardcars(total) .. LtoO | 144 patients® | - 
1 Car for sitting infections | 

Ce ne ee oe oe OP 16 } 64 
1 Kitehenecar .. .. | H 3 | Mess for personnel 
1 Personnel car (may be} | 

used as extra ward) ..| R 36 _ 
1 Brake vanand stores ..| T - 1 train guard 


_16 cars, with accommodation for “454 persons, ‘viz, 872 lying and 82 
sitting. 
*Alternative : 48 lying and 192 sitting up. 








CHINA AND THE ENGINEER. 


AT a meeting of members of the Engineers’ Club, 
Manchester, on Tuesday last, Mr. S. B. McGregor, 
A.M. Inst. C.E., gave an address on ‘“‘ The Commercial 
Aspect of Engineering in China.’’ He said that since the 
establishment of a Republic in 1912, many people expected 
a boom in trade and development. This had not come 
about, and most competent authorities were opposed to 
the idea, believing that China would continue to develop 
steadily. Mr. MeGregor ‘gave statistics which showed 
that there had been substantial progress. He said that 
the future of the country was largely linked up with the 
development of the railways and mineral resources, and 
many thousands of miles with assured passenger and goods 
traffic were ripe for construction. The Government had 
standardisation under consideration, as well as_ the 
formation of a central railway purchasing department. 
The purchasing for the existing British financed railways 
was now practically in the hands of two merchant firms, 
the orders being placed by their London or New York 
offices, without public tenders being called for. Both 
these firms conducted other engineering business and held 
a number of important agencies, and whilst there was no 
real question of partiality, it was felt in many quarters 
that it was undesirable for Government purchasing agents 
to act also as agents for manufacturers interested in the 
sale of railway material. 

The mineral resources of China, the author said, were 
enormous, but, with few exceptions, they were practically 
unworked. They offered an immense field for the invest- 
ment of capital and supply of machinery, but awaited the 
essential conditions of foreign ownership of land and the 
provision of economical transport. The electric lighting 
of cities and towns offered great possibilities for the 
immediate future, but development in electric tramways 
showed no immediate possibilities owing to the narrowness 
of the Chinese streets. Slow progress might be anticipated 
in the provision of water supplies, but there were no 
prospects of any change in the near future with regard to 
methods of sewage disposal. Considerable development 
might be expected in the textile industries of spinning, 
weaving, bleaching, dyeing, &c. British manufacturers of 
textile machinery were well organised in China and alive to 
the possibilities, but it was significant that, prior to the 
war, of the seven principal British manufacturers of cotton 
spinning machinery, three had German agents and two 
others non-British agents. 

Speaking of metallurgical matters, the author said there 
was only one iron and steel works of importance in China, 
namely, the Han-yeh-ping Iron and Coal Company, 
Limited, in the Hankow district. The plant was mostly 
of British origin, old-fashioned and not very well laid out, 
and the management was entirely Chinese, with a leaning 
towards American plant and methods. All the conditions 
existed abundantly in China for a large output of manu- 
factured steel, and China should in the future become an 
important factor in the world’s supply. 

The following figures show the approximate percentages 
of trade done by the engineering and metal industries of 
the different countries in 1913 :— 

Per cent. 
Great Britain ae ae ee ee 30 
Germany (including 10 per cent. for arms 


and munitions) ae Se ee 23 
Japan (including 12 per cent. copper) 21 
PER So SS ke ies dae Ret test soe OE 
Me, Sc we! bat we, Gee. gat oe as 6 
Russia oy ee ee eS ee ee 5 
France as 1.5 
Other countries 2.5 


100.0 


Of £540,000 worth of machinery exported by Great 
Britain, textile machinery amounted to £100,000 worth. 
A considerable proportion of the trade in British machinery 
and metals was in the hands of American, German, and 
Japanese firms. Many of the best British firms in China 
had at some time opened engineering departments, some 
with an engineer in charge, some without, but with one or 
two exceptions none of these departments existed to-day. 
Two co-operative societies, Mr. McGregor said, had been 
started, one in 1914 and another in 1915. One had about 
twenty members and a declared policy of doing business 





only with merchants; the other about thirty-five, and 
was open to do business with either merchant or consumer. 
The war had interfered with the working of these bodies, 
but it was claimed that some success had attended the 
operation of somewhat similar concerns in other countries. 
Mr. McGregor considers the combination idea attractive, 
but there was, he pointed out, a great tendency for such 
bodies to become unwieldy, and owing to the multiplicity 
of interests, men of more than average attainments were 
necessary as managers and engineers. Our trade in China 
had been largely founded and carried on by merchant 
firms who had built up powerful business connections 
with ramifications all over the country. An almost ideal 
arrangement for the ordinary manufacturer was the 
combination of a well-established financially strong 
merchant house, acting as agent and carrying stocks, with 
the manvfacturers’ representatives working in close 
co-operation and keeping in touch with the market and 
consumers. 

In comparing the past business methods of German and 
British firms, Mr. McGregor said the British record was, 
onthe whole, one of steady and of progress, financial success, 
with trade based on sound foundations, not the least asset 
being that we had retained the good will of the Chinese. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





BRITAIN AS AN AGRICULTURAL COUNTRY. 

Srr,—In connection with your article on the above subject, 
in the issue of August 31st, the following aspects of the situation 
possibly merit consideration. 

The suggested storage of a twelve months’ food supply 
appears to be a large and unprofitable investment of public 
money with none but its military advantages. The annual interest 
on the wheat value alone would amount to several millions 
sterling. The erection of granaries is no small item, entailing 
the purchase of valuable land, with transport facilities, and 
often near large manufacturing centres from strategic necessity. 
In estimating the total cost of the scheme, it will be necessary 
to consider the interest and depreciation on these values, the 
depreciation of the grain stored, added transport costs and 
expense of turnover, in addition to the ordinary working expenses, 
including protective measures. If carried out shortly after the 
conclusion of hostilities, the diversion of labour and drain upon 
our shipping resources, at a critical time, would require con- 
sideration. Under these circumstances, it appears doubtful 
whether a peace time Government would be found to include 
such a scheme in its already large budget, especially as even a 
twelve months’ supply would not guarantee plenitude in such 
a war as the present. When available, the figures showing the 
actual food stocks in the kingdom in August, 1914, and the 
subsequent imports and shipping losses during the following 
years will be of particular interest in deciding the best policy to 
follow. 

Whether or not it becomes possible to emulate the historic 
example of the Egyptian famine, the question of food supplies 
must be of vital importance to the United Kingdom so long as 
the balance of European power remains in its transitory stage, 
and the following measures naturally present themselves :— 

(a) A vigorous prosecution, and conclusive termination of the 
present war, to give time for the adoption and working out of 
positive measures, and to reduce the probability of a similar 
situation arising in the future. 

(b) Increased expenditure on experimental and constructive 
naval programmes for dealing with the submarine menace, 
coupled with a considerable increase in the mercantile marine, 
to compensate for war-time losses. The latter will not only be 
self-supporting, but lead to added efficiency in our shipbuilding 
and allied industries. In this connection, it is of interest to 
note the ambitious programme of the U.S.A. at the present 
juncture. 

(c) Complete and efficient Government control of all agri- 
cultural home production and supply. Thorough organisation 
of our present resources will naturally lead to increased working 
efficiency, whilst correct distribution of areas under various 
crops will result in a reduction of the discrepancy between home 
supplies and essential requirements. With a limited acreage 
available, the aim should be the elimination of all but necessities. 
Non-essentials may be imported. Strict food control will 
reduce waste, and systematic distribution will prevent loss by 
deterioration. The gradual replacement of horse-drawn 
vehicles by electric and steam-driven tractors will free 
considerable quantities of foodstufis. 

(d) The introduction of up-to-date machinery for work on the 
land will result in lower cost of production, and set free labour 
for the cultivation of extended areas without interference in our 
staple industries. National financial aid to farmers and small 
holders may be necessary till a proper working system is 
inaugurated. This expenditure will be a good investment of 
national capital. With 124 per cent. of the total population 
available for agricultural production, the large and increasing 
imports of cereals and dairy produce is a certain indication of 
the conservative and out-of-date methods now current. 

(e) Increased application of the various artificial aids now in 
use for intensive cultivation. Considerable progress has 
recently been made both in the improvement of artificial manures 
and the use of high-tension currents as an asset to the 
agriculturist. Much work remains to be done along these lines, 
and also in the direction of bacteriological research. Com- 
mercially, these latter fields have scarcely been touched, and 
should claim the interest and aid of the Scientific and Industrial 
Research Committee in the near future. But little attention, so 
far, has apparently been given to increasing the yield through 
selection of the grain used as seed, in spite of the success that has 
attended its adoption in horticulture and the raising of the 
standard of farm stock. Deterioration is, on the other hand, 
bound to occur when natural selection is out-balaneced by 
artificial planting, unless scientific methods are accepted. 

(f) Although 61 per cent. of the total acreage of the kingdom 
is at present under cultivation, there is yet considerable scope 
for the engineer in carrying out schemes of drainage in marshy 
districts, reclamations of shallows, and prevention of encroach- 
ments of the sea. The proposed scheme for drainage of the 
Zuyder Zee is of interest in this connection. Absorption of 
present waste and park lands and encouragement of householders 
in the development of gardens and allotments would add 
considerably to our output. Such improvements would 
preferably be organised by local authorities with Government 
aid where necessary. 

More generally, the question is one of so great national 
importance that it should merit its due share of consideration 
by the best brains in the country, resulting in such improvements 
and economies as largely to relieve the situation. In the 
aggregate, the country is far more nearly self-supporting than 
the wheat figures alone would imply, and a more equable 
distribution of the various crops with due regard to the 
suitability of the land, coupled with the various improvements 
possible, may make it possible at times of stress actually to 
sustain a prolonged period of isolation in the event of a recurrence 
of a European War with successful naval opponents. In any 
event, a bold and far-sighted policy should be developed. 





The necessity for the Mother Country to maintain a market 
for colonial food supplies does not appear to be vital, taking 
into consideration the fact that our colonial expansion has 
reached its climax, and that agricultural Colonies are, in many 
instances, becoming more and more mining and_ industria! 
communities with increasing populations, and hence less 
dependent upon their cereal exports. Tropical products such 
as cotton, tea and sugar will continue to command increasing 
markets. In addition, the increasing population of the younger 
countries implies greater local demand for their agricultural 
products. The question is somewhat involved, embracing the 
whole idea of future world expansion, both social and commercial, 
but it is unlikely that the intensive cultivation of so small an 
area as the United Kingdom would seriously affect the present 
relations within the Empire. This question of Unity of Empire 
is of paramount importance, but can only be maintained so long 
as the Mother Country retains a position such that she can 
pursue a vigorous foreign policy favourable to the uninterrupted 
advancement of the younger branches. It is, therefore, of 
prime importance as far as possible to establish the centre of 
influence on an independent basis, as a guarantee to the wider 
organisation against outside aggression, which would normally 
strike first at the heart of the Empire as the surest means of 
subjecting the whole, F. L. Morgan. 


THE UNIFLOW ENGINE. 


Srr,—In your issue of the 19th inst. we have seen a letter 
signed by ‘ M.I.C.E. (Fr.;” and a note on this letter under 
** Random Reflections.”’ 

We feel sure that, unintentionally, a great injustice is being 
done to the ‘* Uniflow ”’ engine. hile the writer of the letter 
to which we refer confines his remarks mainly to the question of 
locomotive and car engines, it could be assumed, without some 
correction, that the same contentions could be raised with regard 
to all uses of the ‘‘ Uniflow” system. This view is somewhat 
confirmed by the remarks of your able contributor, whose 
“Random Reflections’ are read with so much interest, and 
whose title is certainly justified in the present remarks. 

Your first-named correspondent states that uniflow engines 
have been in existence for 70 or 80 years. We agree that the 
idea has been known, but we deny absolutely that the uniflow 
engine has been in practical use for any such period. It is only 
of recent years that the uniflow engine has been established, and 
results have more than justified the claims put forward for this 
type of engine. 

The statement in the first paragraph of the letter, to which we 
refer, is most misleading. When condensing we challenge the 
writer to produce any results from a bi-flow compound engine 
whose ‘* economical! records stand fully 30 per cent. higher than 
single-flow single-expansion engines.”” 

Your correspondent further states that a uniflow engine con- 
sumes 21 Ib., against 10 Ib., of water per indicated horse-power 
condensing, and 15 1b. non-condensing by a bi-flow compound 
engine, Consumptions of under 10lb, per indicated horse- 
power have been obtained with condensing uniflow engines, 
and even non-condensing consumptions as low as 15} |b. have 
been obtained. In these circumstances we contend that the 
statements made are entirely misleading. 

The advantages of the uniflow engine are not al! contained in 
the expression ** keep the hot end hot, and the cold end cold,” as 
only one line of reciprocating parts is used, and only two valves 
are required against at least eight in the bi-flow compound engine. 
and more in the triple. We are not concerned at the moment 
with the contention that a non-condensing uniflow engine is less 
economical than a bi-flow compound, although we do contend 
that the difference is not nearly so great as named by your 
correspondent. 

We quite agree with the criticisms of ‘‘ Random Reflections ” 
as to the introduction of auxiliary exhaust valves, and we do not 
claim that uniflow engines are suitable under all conditions, 
but we do claim that the uniflow condensing engine is more 
economical in steam consumption and upkeep than a bi-flow 
condensing engine, and the mechanical efficiency is obviously 
higher. 

We are writing you, not as makers of the uniflow engine only, 
but, having regard to the fact that we have been manufacturers 
of bi-flow compound engines with drop valves for the last thirty 
years, and also of large numbers of semi-fixed bi-flow compound 
engines combined with boilers and superheaters, we claim that 
our advocacy of the uniflow system is absolutely unbiased. 

{For Rosey anv Co., LimIrep), 
W. T. Bet, Managing Director. 

Lincoln, October 22nd. 


AEROPLANE MANUFACTURE. 

Srr,—Realising the importance at this juncture for straining 
every nerve to accelerate the production of aircraft, we should 
feel grateful if you could find space to publish this letter inviting 
the smaller engineering and other firms, not fully engaged on 
war work, and capable of doing work in connection with the 
making of aircraft parts, to communicate with the Institute. 

There are, at the present moment, hundreds of small firms 
whose facilities are not yet completely utilised. By some slight 
organisation on a voluntary basis, their co-ordinated output 
would, however, be as important to the country as that of four 
or five large firms. Hence our desire to try and bring about 
such co-ordination. 

L. Bury Dessieps, Hon. Director. 
(The Aeronautical Institute of Great Britain). 
October 23rd. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

Puystcat Society or Lonpon.—Imperial College of Science. 
Imperial Institute-road, South Kensington, 8.W. Papers, (1) 
** On a Class of Multiple Thin Objectives,”’ by Mr. T. Smith, B.A. 
(2) “ The Radius of the Electron and the Nuclear Structure of 
Atoms,” by Professor J. W. Nicholson. 5 p.m. 


SATURDAY, OCTOBER 27TH. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel, 
Aytoun-street, Manchester. Paper, ‘‘ Worm Gearing,’ by Mr. 


Francis J. Bostock. 6.30 p.m. 
MONDAY, OCTOBER 29ru. 
Tue InstiruTion OF MECHANICAL ENGINEERS. —The 


Engineers’ Club, Albert-square, Manchester. Manchester Dis- 
trict. Further discussion of Mr. Oswald Wans’ paper on 
‘* A Comparison of the Working Costs of the Principal Prime 
Movers.” 7.30 p.m. 


THURSDAY, NOVEMBER 8rx. 


Tue InstirutTion or EtecrricaL ENGINEERS.—Institution 
of Civil Engineers, Great George-street, Westminster, S.W. 
Presidential address by Mr. C. H. Wordingham. 6 p.m. 


THURSDAY, NOVEMBER 15drn. 


Betrast AssoctaTION OF ENGINEERS.—Municipal Technical 
Institute, Belfast. ‘‘ Benzol. Recovery,” by Mr. A. Percy 
Hoskins. 7.45 p.m. 
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RAILWAY MATTERS. 


Tr is stated that Colonel Boughey is retiring from the 
Light Railway Commission ut the end of the year at the 
request of the Board of Trade, which thinks that the falling 
off in the number of applications for light railways no longer 
justifies the retention of two paid Commissioners. 


Tue Y.M.C.A. is very strong on the railways of the 
United States, and it has a Railroad Department. This 
branch has been™~ given charge of the welfare of 
the new troops whilst on their way from their homes 
to the cantonment, and, again, from when they leave the 
camps to board the transports on their journey overseas. 
Needless to say, very good work is being done. 


WE learn with much regret that Mr. W. B. Worthington, 
the engineer-in-chief of the Midland Railway, has been 
compelled, through ill-health, to resign his position. At 
the meeting of the Midland Board of Directors on the 
19th instant, Mr. James Briggs, the assistant engineer 
for maintenance, was appointed to succeed Mr. Worthing- 
ton. The latter was the President-elect of the Institution 
of Civil Engineers, but recently intimated that he would 
be unable to take up the duties of the office. 


ANSWERING a question in the House on the 22nd inst., 
Mr. Wardle said that it was not possible to state the pro- 
portion of coal and other heavy traffic which had been 
diverted to the canals so as to relieve the congestion on 
the railways. It could, however, be said that in the 
Midland district, in the case of one canal system alone, 
the amount of coal being transferred to the canal from 
the railways was equivalent to 150,000 tons per annum. 
The Canal Control Committee was taking every possible step 
by increasing the number of boatmen and by other 
measures to increase the amount of traffic carried by water, 


In order that signalmen may know the class of train 
which is approaching them, engines carry lamps in front, 
technically known as head-lights, arranged in vgrious 
positions. On most railways these indications are given 
at night solely by white lights, but some companies have 
used green as one of the colours. This is, however, an 
unwise procedure, as there is a possibility of a careless 
driver, travelling in the opposite direction, taking a green 
head-light for the “clear” indication of a signal. The 
London, Brighton and South Coast was one of the com- 
panies which used a green light, but it has now abandoned 
it. 

WueEN the extensive restrictions in the train services 
were made at the beginning of the year, one of the officially 
announced concessions to meet the fewer trains was the 
interavailability of ordinary, season and traders’ tickets. 
Soon afterwards it was stated that this concession did 
not apply to traders’ tickets between Londen and Notting- 
ham issued by the Midland and Great Central routes, and, 
as stated in this column of our issue of July 6th, a question 
on the subject was asked in the House. The Board of 
Trade has, however, now informed the Chamber of 
Commerce that all restrictions have been withdrawn and 
the tickets are now available. 


On the evening of the same day as Mr. W. R. Sykes 
died there passed away another signalling pioneer in the 
person of Mr. William Smith, who was, until his retirement 
&@ year ago, with the South-Eastern and Chatham Railways 
for forty-one years, and for seventeen vears prior to that 
with Stevens and Sons, the signal contractors. Whilst 
Mr. James Deakin of the latter firm invented the tappet 
locking, now universally used for the interlocking of point 
and signal levers, Mr. Smith invented the locking trough 
which allows all the locking actuated by any lever to be 
performed by means of one tappet instead of by a separate 
tappet being required for each lock. 


A CORRESPONDENT having suggested in The Times 
that during an air raid the tube railways of London might 
prove a veritable death-trap in the event of the venti- 
lating apparatus being put out of action by a bomb, the 
London Electric Railways Company’s officials remark 
that the tube railways ran for a number of years without 
any artificial ventilation whatever. The shutting down 
of the whole of the electric traction supply would not 
affect the running of the fans, as there is an alternative 
and independent means of power supply. Individual 
damage to one station and to one fan would only affect 
that one fan; the fans at adjacent stations would keep 
the ventilation going. 


REPLYING to a deputation from the United Kingdom 
Commercial Travellers’ Association, on Tuesday last, 
Mr. Wardle said that the difficulties of the railway com- 
panies were greater than they were at the beginning of 
the year. Many more than 500 locomotives had been 
sent abroad for.the purposes of the war, and some thou- 
sands were awaiting repairs here, which could not be under- 
taken owing to scarcity of men and shortage of materials. 
There had been over 160,000 men released by the railway 
companies for military service. Although the train ser- 
vices had been considerably reduced a greatly-increased 
traffic is being dealt with by the companies. The Govern- 
ment would be most reluctant to place any further restric- 
tions on travelling by railway, but the ever-increasing 

. demands on the railways may make such a step necessary 
unless the public willingly refrain from using the railways 
except in cases of absolute necessity. 


Onr of the cantonments for the training of the United 
States army for service in France is situated on Long 
Island. The necessary railway accommodation for deal- 
ing with the contractors’ materials, and, later, for the 
handling of troop trains, and of trains of supplies, &c., 
was provided by the Long Island Railroad Company. 
The supervisor, who had charge of the work, speaking 
at the recent annual convention of the Roadmasters’ and 
Maintenance of Way Association, said that 11 miles of 
track were requisite, 3} miles of which were for the con- 
tractors’ requirements. The other 7? miles were for the 
permanent. lay-out, which included a triangle, passenger 
yard, engine yard, freight yard, cartage yard, wood yard, 
coal trestle and large storehouse tracks. This programme 
necessitated. the assembly of 116,160ft. of rails, 42 sets of 
points, and 29,000 sleepers. The construction work was 


started on June 28th, and by August 7th the contractors’ 
yard was finished. All the construction was completed by 
September 8th. 








| 











NOTES AND MEMORANDA. 


Tx 1906 there were 100,000 mechanically propelled 
road vehicles in the United Kingdom, whereas in 1916 
the number had increased to 735,000. 


THE discovery of monazite in Mysore, which was made 
some time ago and from which high hopes were held with 
regard to the future, has, we understand, proved very 
disappointing. 

ACCORDING to the Commercial Motor the Government 
tractors, numbering 1500, are now busy turning over 10,000 
acres of land per week. The best weekly performance yet 
recorded is 36 acres in six days, with a three-furrow plough, 
in West Sussex. 


AT a recent meeting of the Academy of Sciences, Paris, 
M. Travers described a new process for separating tin 
and tungsten in Wolfram. The mineral is fused with 
sodium sulphite, the aqueous solution slightly acidified 
and the impure stannous sulphide, which is free from 
tungsten, filtered off. The tungsten is determined in a 
separate sample opening up with sodium sulphite as before. 


THE members of the Chartered Institute of Secretaries 
were recently invited to express their opinions with regard 
to the adoption of a decimal system of coinage in the United 
Kingdom and the substitution of the metric system for the 
existing weights and measures. Of the replies received, 
85 per cent. considered that a change to a decimal system 
of coinage would be favourable to the business in which 
they were engaged, whilst 66 per cent. favoured a £ basis 
of coinage in preference to the “‘ Imperial Crown ” or dollar 
basis. With regard to weights and measures, 86 per cent. 
favoured a change to the metric system, 53 per cent. of 
whom already used that system in their business. 


A SIMPLE method of cutting glass tubing of large 
diameters was recently given in Power. The glass tube 
is nicked with a file or a cutter at the point where the 
fracture is desired. Then three or four thicknesses of 
blotting paper are wrapped around the tube about tin. 
from each side of the mark, the blotting paper being held 
in place by copper wires. The blotters are then soaked 
with water, and the narrow section of tube between the 
two wet blotters is exposed to the heat of a bunsen burner. 
The strains set up between the cool part beneath the 
blotters and the hot part exposed to the flame will cause 
a fracture starting at the file nick and extending in almost 
a straight line around the tube. 


AccorDING to figures submitted to the United States 
Senate recently by Vice-Chairman Brent, of the United 
States Shipping Board, the total merchant construction 
in American shipyards, including completed and un- 
delivered vessels under contract, for all persons, corpora- 
tions or governments other than the United States, on 
May Ist, 1917, was 537 steel ships, aggregating 2,039,261 
tons, and 167 wooden ships, aggregating 214,753 tons. 
On May Ist, 1916, the construction in American shipyards 
included 368 steel ships, totalling 1,129,014 gross tons. 
Wooden ships were not reported. These figures show an 
increase in total steel construction on hand of nearly 
100 per cent. over that of the corresponding date a year ago. 


In the metropolitan area there are, including a number 
of establishments for the storage of hops, some fifty dif- 
ferent refrigerating stores with an aggregate capacity of 
about 15,000,000 cubic feet, says Ice and Cold Storage. 
Among these is the extensive plant of the Port of London 
Authority, with a capacity of,-approximately, 2,300,000 
cubic feet. Liverpool has some twenty establishments, 
with a storage capacity of 3,000,000 cubic feet ; while 
Manchester has seven or eight, with a total capacity of 
a little over 1,000,000. Many important centres, like 
Edinburgh, Belfast, Doncaster, Exeter, Leeds, Plymouth, 
Sheffield, and Lowestoft, have but one, or, at most, two, 
establishments, and these of relatively small capacity. 


JAPAN appears likely to be a serious competitor in the 
incandescent electric lamp trade. The Japanese exports 
of incandescent lamps in 1916 were valued at £67,000, and 
in the first four months of the current year at £84,000, 
or at the rate of over £250,000 for the year. 
are to be compared with no exports and with imports of 
£30,000 in the year prior to the war. The one diffi- 
culty the Japanese lamp manufacturers have had was in 
the supply of filaments, practically all of which used to be 
imported. Now, however, only a small fraction of the 
filaments used are imported. According to the Elec- 
trician, large factories have been constructed, and the 
Japanese manufacturers are now in a position to supply 
their own filaments. 


In the new aviation engine, variously known as the 
“ Standard,” the “U.S.A.,” and the “ Liberty,” the 
Americans claim to have achieved a record in respect of 
lightness, the weight being stated to be about 21b. per 
horse-power. It shows what can be done when engineers 
who thoroughly understand not only designing, but 
manufacturing, are placed in charge of such important 
work. The first motor was built and in running condition 
in one month from the time the drawings were begun. 
In common with most of the high-grade and light-weight 
engines, the cylinder is of steel, made from a special forging 
instead of from the solid billet, as in the case of the Gnome. 
This is also true of some of the other parts. The cylinders, 
according to Power, are set at 45 deg. instead of the 60 
or 90 deg. to which we are usually accustomed. 


IN a paper presented to the American Society of 
Mechanical Engineers, Mr. C. H. Bierbaum observes that 
to obtain permanent suspension of graphite in oils or the 
like the particles of graphite must be less than 1/so999in. 
in diameter, and the oil must be free from acid or from 
any tendency to form acids by turning rancid. He main- 
tains that the use of these permanent suspensions of 
graphite is, however, undesirable, holding that with larger 
particles than are necessary for permanency of the sus- 
pension, the graphite is more effective as a lubricant. 
His view is that if the particles are large they will be caught 
and retained between the opposing surfaces of a bearing, 
should these approach near to each other owing to a 
failure of the oil film; whilst under similar conditions he 
asserts particles of the size necessary for forming a perma- 
nent colloidal suspension of the graphite would prove 
ineffective. 


These figures - 








MISCELLANEA. 


TxHE National Automobile Chamber of Commerce of 
America has decided that after January Ist next the fitting 
of exhaust cut-outs to motor cars shall be entirely discon- 
tinued. 


THE Americans are confronted with a petrol shortage 
problem unless pleasure motoring is greatly curtailed. 
It is estimated that one half of the 1,250,000,090 galions 
of petrol used in the United States annually is consumed 
in pleasure riding, and owners of cars are being appealed 
to to reduce their consumption. It is said that 350,000,000 
gallons will be required for war purposes alone. 


Tue largest enclosed shipbuilding berth in Canada has 
just been completed at Montreal for Canadian Vickers, 
Limited, says the Canadian Engineer. It is a double 
berth, 500ft. long, 152ft. wide, 74ft. 3in. from the floor to 
the underside of the bottom chord of roof truss at the 
land end and 99ft. 8}in. at the water end, and includes 
about 1000 tons of steel. The overall height at the 
water end is 110ft. 64in. Each section has 69ft. clear 
width, each crane span being 70ft. 


PrrMission has been granted by the Ministry of Muni- 
tions for the erection at Walsall of new works, where it 
is hoped something like 1000 to 1500 disabled soldiers 
and sailors from all parts of the Midlands will be employed 
on various processes connected with the manufacture of 
gramophones, an industry which hitherto has been largely 
in the hands. of Germany and Austria. The works, 
which were opened recently, will not only help to solve 
the difficulty of men returning to employment, but will 
provide Walsall with an entirely new industry. 


Tue Airdrie, Coatbridge and District Water Trust 
at its last meeting, after considering the complaints 
received from consumers situated at the higher levels 
as to the deficient supply of water owing to the large 
demands of the public works in the district, instructed 
its engineer and manager, Mr. John Chisholm, 
M. Inst. C.E., to prepare plans and estimates for a new 
main pipe from Roughrigg Reservoir to Baillieston, a 
distance of about nine miles, with the necessary measuring 
appliances and distributing connections. A new route 
was suggested whereby the risks from the vibration of 
heavy vehicular traffic in the main roads might be obviated 
as much as possible. - 


H.M. Empassy at Rome has forwarded to the Board 
of Trade Journal copies of two official announcements, 
with translations, relative to the establishment of pluvio- 
msters and the development of hydraulic works in Italy. 
The first notice states that Italy lacks the means for the 
collection of exact hydrographic observations which are 
necessary if the hydraulic forces of the country are to be 
utilised as fully as possible, and, in order to meet the 
need, the Italian Minister of Public Works has provided 
by a recent Decree for the assignment of funds necessary 
for the setting up of bureaux charged with collecting and 
co-ordinating hydrographic and meteorological observa- 
tions concerning rivers and mountain basins. 


A SCHEME has been prepared for the construction of a 
waterworks in the south-western suburbs of Tokio, in 
order to supply water to Omori, Osaki, and Shinagawa 
and other suburban districts which are rapidly develop- 
ing. It is said that a company is to be formed with a 
capital of 1,000,000 yen—about £200,000—to carry out 
the enterprise. The intention is to supply water to 60,000 
houses as a beginning. Mr. Crowe, H.M. Commercial 
Attaché at Yokohama, adds that it appears that some 
leading Japanese business men are contemplating the 
establishment of waterworks in the north-western dis- 
tricts of Japan. Experts are studying the possibility 
of cutting watercourses through rock, which is sufficiently 
hard for this purpose, and thus avoiding the great expense 
of pipes at present high prices. 

H.M. TrapE ComMISSsIONER in New Zealand has for- 
warded to the Board of Trade Journal an extract from 
the local Press, which is to the effect that a series of tests 
have been carried out at Wellington with a new electric 
storage battery truck, intended for use on the water- 
front. The truck is of American manufacture, and is 
the first of its kind seen in New Zealand. It is about 
8ft. long and 3ft. wide, and runs on four small wheels 
placed underneath the body. The batteries, of which 
there are 42 of the Edison type, are carried under the plat- 
form, and thus do not take up any carrying space. The 
batteries are capable of running the truck for a full work- 
ing day. The driver stands on two divided steps at the 
end of the vehicle. One of these steps switches the cur- 
rent on when it is desired to start the truck, and the other 
controls the brake. The steering, which is done on all 
four wheels, is effected by a tiller, and the electric motor 
is controlled by a small lever placed at one side of the plat- 
form. The capacity of the truck itself is 4000lb. It is 
added that the price of the truck is about £500, and that 
it will possibly be purchased by the Wellington Harbour 
Board. 

For the production of the famous ‘‘ Swedish” iron 
through many centuries the ores have been selected by 
hand, and nowadays are either so selected, or, after crush- 
ing, the purest magnetite is concentrated by the wet mag- 
netic process. With five thousand million tons of ore 
ready for quarrying or mining within fifty miles of a 
region which holds at least fifty thousand million tons 
of the very best non-anthracitic coal, there is no valid 
reason for the iron and steel industries of Eastern England 
to look forward except in confidence to the time when 
the price of overseas hematite becomes prohibitive, said 
Mr. W. G. Fearnsides, in his Howard lecture to the Royal 
Society of Arts. Let us use foreign hematite for acid- 
steel production as long as it pays to use it, in the cer- 
tainty that when the accessible supplies of it become 
exhausted a vast quantity of home Jurassic ore will re- 
main. Let us not be beaten in the steel markets of the 


| world because we insist on supplying only steels which 


have been made from hematite, but, taking advantage 
of the perfected basic process, let us apply a more con- 
siderable proportion of the country’s abundant fuel- 
wealth to the making of that class of steel which can be 
manufactured cheaply from the ironstones of the English 
Jurassic or from other of the abundant, widely distri- 
buted and accessible phosphoric ores. 
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Lirut.-Cot. R.A. Hupson, D.S.0., one of the managing 
directors of Robert Hudson, Limited, of Leeds, was killed in 
action on October 9th, 1917, while in command of a battalion of 
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The Meaning of Efficiency. 


In spite of the adverse, at times the almost hostile, 
criticism with which Mr. Oswald Wans’ paper on the 
‘Comparison of the Working Costs of the Principal 
Prime Movers”’ was received last Friday evening, 
before the Institution of Mechanical Engineers, we 
think our readers would do well carefully to study it 
and digest its lessons. It may be quite true that in 
places the author's deductions are based on figures 
that are open to dispute. It may he, for instance, 
that he has unduly penalised the Diesel engine by his 
arbitrary decision to leave the cost of buildings and 
land out of his calculation of capital costs, that he 
has under-estimated the probable life of this and 
other types of engines, that the insurance premiums 
he quotes are too high, and that the fuel, lubricating 
oil, and water consumption figures he uses are unfair 
in some respects and quite wrong in others. All this 
and the other criticisms levelled against the paper 
may be perfectly justifiable, and yet leave it a valuable 
contribution to engineering literature. That it is 
such we feel convinced. It is, of course, not an 
altogether original suggestion that in discussing the 
commercial value of a prime mover we should take 
into account, not only its thermal efficiency, but also 
its capital cost, the charges for its depreciation and 
insurance, and so on. But we feel about this paper 
that it gives us a reasoned study of the whole matter, 
and lays down general rules rather than particular 
figures for our guidance. Too often the commercial 
side of an engineering factory is regarded as some- 
thing quite distinct from the technical side. That 
technical perfection and commercial value cannot be 
considered apart may be admitted by those responsible 
for the technical and commercial aspects of the 
business. But exactly how they should be considered 
together. how far the development of some one 
feature towards perfection affects the final position, 
how technical factors are related to and influence 
commercial factors represents a branch of study that 
is too often neglected by those who occupy positions 
of responsibility in engineering works. The elements 
of this branch of study are, in our opinion, to be 
found embodied in Mr. Wans’ paper, and that not 
only as regards prime movers, but also as regards 
many other engineering products and appliances. 
The value of the paper does not lie in its specific 
figures and curves, but in this, that it suggests a 
system of studying some important commercial- 
technical aspects of engineering in general. 

The hunt for efficiency is not confined to the makers 
of prime movers. It is no less keenly pursued 
among the manufacturers of dynamos and motors, 
pumps and fans, machine tool builders, the makers of 
hydraulic presses, of textile machinery, of chemical 
plant, and so on. Efficiency is such a potent catch- 
word that we are very apt to think that it is the 
only thing worth striving after. And so it is— 
provided in each case we interpret the meaning of 
the word in its fullest sense. Therein, however, lies 
the difficulty. What factors in any particular 
instance are we to take into account in estimating the 
efficiency of the plant or machine in question, and 
how are these factors to be “ weighed” in our 
calculations ? The folly of interpreting efficiency on 
a narrow basis has been clearly and repeatedly 
exposed in connection with internal combustion 
engines and other prime movers, and in connection 
with pumps and fans, dynamos and motors and other 
secondary movers. ® one outside academic 
circles regards thermal mechanical or electrical 





efficiency otherwise than as one item, and sometimes 
as not a very important item, in the true general 
efficiency of the plant. It is one of the most serious 
faults of laboratory instruction that it compels the 
student. to study the performance of machines simply 
as machines and not as means towards a commercial 
end. He is led to put a narrow, restricted meaning 
on the word efficiency, not only by his laboratory 
work, but also by the whole tendency of modern 
thermodynamics, a branch of study in which efficiency 
is made a shibboleth. The truth is that thermal 
efficiency in a prime mover is by itself of no com- 
mercial importance apart from its influence on the 
annual fuel bill, and that the annual sum paid for 
fuel is but one of nine or so items, all of which must 
be taken into account, if we would measure the only 
efficiency of the engine that is of practical and 
commercial value. So long as engineering remains a 
commercial pursuit and does not become a pure 
science like astronomy, so long will we have to 
measure efficiency in each and every case in terms of 
money. Of two similar machines or plants that 
which has the lower working cost per unit of output 
is the more efficient. How the working cost is to be 
arrived at in the case of a prime mover Mr. Wans 
explains in his paper. It falls naturally into two 
divisions, namely, capital charges and running 
charges. The capital charges are depreciation, 
insurance and interest on capital expenditure. The 
running charges are cost of fuel, lubricating oil, 
water, sundry stores, labour and repairs. The 
summation of these charges divided by the brake 
horse-power of the engine gives a measure of the 
commercial efficiency. It is easy to see that 
commercial efficiency thus reduced to specific terms 
is something that we can measure in connection with 
a very wide variety of engineering products. We 
can, for instance, apply it very usefully as a means of 
measuring the relative worth of two similar machine 
tools. Here, as in all other instances, the capita! 
charges are, as in the case of a prime mover, the sums 
to be provided by way of depreciation, insurance, and 
interest on capital expenditure. The running charges 
are peculiar to each specific instance, and in the case 
of a machine tool, would include cost of power, tools, 
lubricating oil, cutting compound, labour, sundry 
stores and repairs. The summation of all these 
charges divided by the number of pieces of a given 
pattern turned out in a given time would be a measure 
of the commercial efficiency of the machine. It 
would, we may point out, be extremely interesting to 
have in this way an insight into the relative efficiencies 
of screw threading machines designed to work by 
milling, chasing, and ordinary plain screwing. At 
present our ideas as to the relative worth of these 
three processes are vague, and are founded more on 
our impressions than on any figures other than the 
most incomplete. A similar investigation could 
usefully be applied to the performances of motor 
ploughs and agricultural tractors. In this case the 
efficiency would not, we think, be measured as the 
working cost per acre ploughed, but, in order to 
cover variations in the depth and character of the 
ploughing, as the working cost per ton of wheat or 
other crop raised from the land. As a third example, 
we would suggest a study on these lines of the relative 
efficiencies of certain current types of merchant ships. 
The running charges in this case would include, in 
addition to all those proper to a prime mover, the 
cost of harbour, canal and pilotage dues, and the 
efficiency would be expressed by the total working 
cost per ton of goods landed. 


The conception of efficiency as outlined by Mr. 
Wans for the particular case of prime movers is thus 
of very wide applicability. It must be admitted, 
however, that to give it effect requires a considerable 
expenditure of time and trouble, and that in the end 
we arrive at a figure which, while a fair and just 
measure of the relative worth of two or more similar 
machines or plants, is still not absolutely decisive in 
every case. Commercial efficiency, as here explained, 
is compounded of certain factors that are all capable 
of being measured in a more or less definite manner. 
But other factors which by their nature cannot be 
measured in any simple direct way should also be 
taken into consideration when we have to choose 
between the relative. merits of two similar 
machines, &c. Of these imponderable factors the 
chief are the trustworthiness of the machine and the 
opportunity it presents for being mishandled by its 
attendant. The first named of these, especially, may 
be of more vital significance than any of the other 
factors influencing our choice. It is usually easy to 
arrive in any given case at a fairly accurate idea as to 
the cost involved by the stoppage of a particular 
machine or unit. But the determination of the 
chances of such a stoppage with the object of 
evaluating trustworthiness can only be effected 
approximately, and then only as the result of an 
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extended experience of the working of the machine. | need for establishing the true relations between 


To forecast the trustworthiness of a new appliance 
and to evaluate it on a monetary basis is next to 
impossible. Other imponderable factors are the 
chances of accident to the attendant and the possi- 
bilities of some supply on which a particular machine 
depends for its running being cut off by war or by 
a strike in some other industry or occupation. These 
and the preceding factors cannot be evaluated in the 
real sense of the word. They remain outside our 
efficiency calculations ; yet they may and do frequently 
over-rule the result of these calculations, and play a 
decisive part in influencing our choice of a machine 
or plant. Thus the restricted academic conception 
of efficiency must give way to the wider practical 
conception of efficiency indicated in Mr. Wans’ paper, 
and this, in turn, has on occasion to be made sub- 
servient to the dictates of experience and ripe 
judgment that are beyond expression by formulas. 


Engineering Training. 


THE broad question of engineering training, which 
was under the consideration of the meeting held 
yesterday at the Institution of Civil Engineers, is 
an old problem, but the objects now sought to be 
attained will command the sympathetic attention of 
all those who have at heart the permanent interests 
of the great group of manufactures which comprise 
the engineering trades. The points at issue have, 
indeed, a far wider application, as it cannot be 
doubted that the national fortunes, as well as im- 
portant trade interests, are bound up with the sub- 
ject of the training of the next generation of engineers. 
The detailed report of the proceedings will be printed 
in the next issue of THE ENGINEER, but there need 
be no delay in commending on general grounds the 
action which has been taken. The decision to obtain 
the co-operation of the technical institutions asso- 
ciated with engineering and the leading trade organisa- 
tions, including the British Engineers’ Association, 
the British Electricaland Allied Manufacturers’ Asso- 
ciation, and the newly formed Federation of British 
Industries, and to secure the support of the Board 
of Education, the Headmasters’ Conference, as well 
as of the Universities and Technical Colleges of univer- 
sity rank,is a sound move. It was fitting that the 
resolution calling for the appointment of a Committee 
should have been entrusted to a doyen of the engi- 
neering world in the person of Sir John Wolfe Barry, 
and there is general agreement that the preliminary 
work which made it possible to submit such a reso- 
tion, and with which Mr. A. E. Berriman and Mr. 
A.P. M. Fleming have been mainly identified, has 
been well done. 

The movement to form a central committee to 
give effect to the principle of a central organisation 
to take steps to fill the need for improvement in and 
better co-ordination of engineering training had its 
origin in a series of informal meetings held during 
the early months of the present year. The main 
note sounded at these gatherings was the need 
for giving fresh consideration to the problem of engi- 
neering training from the industrial standpoint. 
These meetings provided an opportunity to look at 
the subject from many aspects, and to lay the foun- 
dations of a scheme which should stand the test of 
criticism and win the support of engineers as 
well as of others. It was realised at an early 
date in the campaign that it would be necessary to 
form a central organisation, but there was from the 
outset a feeling that while the co-operation of the 
Board of Education would be welcomed, and was 
indeed essential to success, the new organisation 
would not seek any financial aid from the Govern- 
ment, and would not therefore be in any sense open 
to the objection that it was under Government con- 
trol. This view having commended itself to Mr. 
Fisher, representing the Board of Education, matters 
were put in train for the presentation of the scheme 
to the important meeting held yesterday.. It should 
be clearly understood that the new body is not de- 
signed to supersede any existing organisation. There 
is full recognition of the fact that a great deal of 
useful work on the educational side is either already 
in progress or is in contemplation, and the functions 
of the new body will be to give a fresh stimulus to such 
work, to guide it into carefully selected paths, to 
prevent overlapping, and generally to reorganise 
the educational systems designed for those who are 
desirous of becoming efficient engineers. Perhaps 
the most important of the tasks which it is proposed 
to undertake is the fostering of the apprenticeship 
system on national lines. The memorandum which 
has been prepared lays special stress on this point, 
and the work to be undertaken in this connection 
will commend itself to all thoughtful men. Another 
subject which will receive full consideration is the 
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school and shop work for engineering students. ‘The 
significance of works training cannot. be overrated, 
and applies both to the man who is_ training to 
become a skilled mechanic as well as to the pupil 
who may one day be vested with a managerial respon- 
sibility. Nor is it only the purely technical training 
which the promoters of the present movement have 
in mind ; the memorandum makes it plain that the 
commercial side of engineering is also to be brought 
within the scope of the educationalist, and that pro- 
blems of economic production are to receive atten- 
tion. Then there is the promotion of scholarships, 
so that abilities which might otherwise be restricted 
in application can. rise to their proper level. The 
central organisation. would also undertake the neces- 
sary work of forming a link between engineering 
firms and parents, schools and universities, so that 
boys whom it is desired to place in engineering, 
should receive proper guidance from the outset. 
That a closer association between the academic and 
industrial world is desirable will be generally ad- 
mitted, and in the memorandum to which reference 
is made the bridging of the gap which now exists 
between the two is regarded as one of the principal 
objects to be sought. 

This bare recital of the main duties which it is 
suggested should be delegated to the new organisa- 
tion may fail to do full justice to the aspirations of 
its founders, but will indicate the spirit in which the 
subject has been approached. It may be objected, 
perhaps, that there is nothing new in all this, and 
it is true that these various questions, appren- 
ticeship, school and works training and the rest, have 
often figured on the agenda of technical and educa- 
tional institutions, and various schemes to make good 
defects put in operation. The attraction of the pro- 
posal now made is not that it suggests anything in 
connection with the training of engineers which is 
new either to the industry or to the schools, but 
that a plan has been outlined whereby some of the 
objects sought, and too often vainly sought for years 
past, may be attained. Clearly, if all the isolated 
efforts which are being made to train engineers can 
be co-ordinated, if experience can be pooled, if the 
industry as a whole can be induced to take a real 
interest in the subject, and the sympathetic aid of 
educationalists can be enlisted, it should be possible 
to train a race of engineers to whom, with full confi- 
dence, the destinies of the industry in the troublous 
Anything 
which works towards this end deserves favourable 
consideration. 








RANDOM REFLECTIONS. 
[SECOND SERIES. ] 
eS a, 
THE lighting up of a new basic pig 


ose blast-furnace at the Stanton Iron- 
Basic Steel. works, on Saturday last, is an 


indication of one of the great 
changes effected in industry by the war. British iron 
makers, whilst they could obtain from Spain and from 
Cumberland and North Lancashire, all the rich, low 
phosphorus ores they needed, gave relatively little 
attention to their own phosphoric ores, but, under the 
stress of the times, it became necessary to use all 
home resources and these poorer ores had to be 
smelted. It is because the poor ores with their high 
percentage of phosphorus cannot be dealt with by 
the popular acid process that steps have been taken 
to increase the number of basic furnaces. The names 
basic-Bessemer and acid-Bessemer, basic open-hearth 
and acid open-hearth, are familiar enough to mechani- 
cal engineers, but to many they are names and 
nothing more, for the mechanical engineer as a rule 
picks up his metallurgy just when he wants it and 
drops it again and forgets it in the press of subjects 
which are his proper province. There is nothing 
here to be ashamed of. We do not expect our 
metallurgists to know much about steam engines, of 
which they make great use, and there is no more 
reason why the steam engine maker should know 
more about metallurgy than just as much as may be 
useful to him in his daily work. Since, however, 
there is so much talk at present about acid and basic 
steels, it may be of some service if we recall in. the 
briefest possible way the characteristic differences. 
In the first place, we need hardly say that the 
adjectives acid and basic do not mean that the steel 
itself is acid or that it is basic. There are differences 
in the composition of the steels and differences in their 
properties which have led to much contention, but 
it is not because one has basic and the other acid 
properties. These two adjectives refer only to the 
slags, and to the linings of the furnaces in which the 
respective steels are made. If the linings are made 
of a siliceous material like ganister, they are called 
acid ; if they are made of dolomite or magnesite they 
are called basic. Now the acid lining has no affi- 
nity for phosphorus; it does not remove it from the 
ore and -carry it inte -the slag, but leaves it in .the 





metal. Hence, if a phosphoric ore is melted in 
a furnace lined with ganister, a steel containing a high 
percentage of phosphorus, which, as every one knows, 
has injurious properties, results. On the other 
hand, a basic lining reacts on the phosphorus—and 
on sulphur too, but we need not bother about that 
now—and removes ‘it in a large measure from the 
steel. Thus, speaking quite broadly, the mechanical 
engineer will be on safe grounds if he assumes that the 
acid process is used where ores low in phosphoric acid 
are employed and the basic process when ores or pig 
high in phosphorus have to be reduced. There are, 
we need hardly say, many other considerations which 
affect the re-actions in the furnace, but the removal 
of phosphorus is the motive of the basic process, and 
by its use an impure iron can be converted into a good 


steel. 
S eae SS 


PHILOSOPHERS are well aware that 


en wae the topography, the climate, and 
een the natural conditions of a country 


have a marked effect upon the 
character of the people, but we cannot recall that any 
attempt has been made to exhibit their effect upon 
inventiveness and scientific development. Here is a 
branch of sociology which awaits its Herbert Spencer. 
There are certain fairly obvious facts to begin upon. 
It would, for example, be unreasonable to expect such 
rapid progress in water-power engineering in England, 
which has few great rivers and no great cataracts, as 
in Switzerland or Italy, which not only have very 
many falls, but are forced to rely on them. On the 
other hand, one would hardly look for textile inven- 
tions in the areas of Australia, which are made 
unsuitable for it by their aridity ; or to take another 
and familiar case, we do not expect the development 
of huge locomotives in the United Kingdom with it. 
short hauls, but we look for them in America with its 
vast railway system and its need of transporting 
natural products great distances. Generally speaking, 
it may be assumed with some safety that it is in the 
country where the need is greatest that invention will 
be most active. It is frequently said that the 
invention creates the need, but since the world could 
be conducted quite as happily, quite as prosperously, 
as it is now, if nine-tenths of the inventions had never 
been made, and since it is certain that the world 
will be very little happier or better for ninety-nine per 
cent. of the inventions which may be added in the 
next century or so, it is clear that in only rare cases is 
the need a real one. Invention, indeed, creates a 
demand by setting up a new standard of luxury or 
speed or convenience, or what not, but it neve, 
correctly speaking, creates a need. It is as true in 
fact as proverbially that necessity is the mother of 
invention. Hence, as a rule, invention takes place in 
the land that requires it. But here another con- 
sideration, and a very important one, intervenes. It 
is not always possible to meet the needs of a country 
in the country itself. If it were not for this fact there 
would be but little exchange of commodities, and the 
foreign trade of all nations would diminish to the 
vanishing point. From this consideration we are led 
to study the effect of the inventions of one land upon 
those of another. An admirable example is provided 
by machine tools. America was forced to develop 
automatic machines by her labour conditions. But 
in doing so she set an example that was followed in 
Europe, where the same need did not exist. The 
result is curious and worth reflecting upon. Europe 
having adopted something which she was not driven 
to by imperious necessity, now finds herself actually 
creating that necessity. America invented automatic 
machinery because labour was costly; Europe 
adopted it, and by so doing raised wages by aug- 
menting the productivity of labour and made auto- 
matic machinery as essential to her as it is to America. 


* * * * * 


WE meant the first sentences of the 
preceding note to be but the intro- 
duction to a reflection on the posi- 
tion of locomotive engineering in. 
the United Kingdom, but were led aside from our 
subject by the considerations opened up. Let us 
now get back to it. We may put it in the form of a 
question. Has England, the native land of the 
locomotive engine, and for many years leader in its 
development, lost its proud position ? Perish the 
thought. We would rather blind our eyes than 
acknowledge any such horrible fact, and yet, and yet 
what a long time it seems since the days of Pat Stirling 
and old Stroudley, of Holden and ‘‘ King’? Webb, of 
Joy,and even of Dugald Drummond, the last to go. 
Then something always seemed to be moving ; then 
there was always something happening in British 
locomotive engineering. The present position is, of 
course, defensible if no further improvement can be 
looked for ; if British designs so perfectly meet British 
requirements that no change is needed. We hesitate 
to subscribe to an argument that would so completely 
stultify effort. It may be true that the problems 
presented to American locomotive engineers are 
so wholly different from our own that no com- 
parison between the two is possible, but the same 
argument has far less force when France and 
Germany are considered. We may not require, 
to develop huge duplex or triplex engines like 
those of the Virginian Railroad, but we have been 
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forced to recognise the value of superheating ; 
we may not be called upon to practise automatic 
stoking, but we may yet be compelled to acknowledge 
that our rejection of the compound principle, which 
has never ceased to exercise the brains of French 
locomotive men, was a mistake. For home service 
we look to the mechanical engineers of our great lines 
for new inventions ; but except for the really notable 
development of the tank engine they have done little 
more than improve details ; for exported engines we 
might look to the private makers, but that they are 
controlled by the purchaser or by consulting engineers. 
The Garratt engine is the only novel type that has 
emanated from such sources for many a year—and 
Garratt was an Australian. Excellent as are the 
provisions against that effect, we cannot but feel 
that standardisation does restrict progress, that the 
desire to use standard parts does check experimen- 
tation, does make men less ready to branch out into 
new lines than they would be if each successive engine 
had to be built from new drawings and new patterns, 
and was not bound down by the rules of interchange- 
ability and the perpetuation of design. We do not 
advance this as an argument against standardisation, 
which has many and great merits. We submit it 
as an excuse for the lack of invention. It makes 
change more difficult, and more resolution is required 
to break free from tradition. We should be glad to 
see British engineers break new ground. «We refuse 
to believe that no furthér development of the steam 
locomotive is possible, and we shall be disappointed 
indeed if all the improvements in the future are left 
to other nations. It is true that fundamentally 
the railway engine is,as a British engineer, Stephenson, 
left it, but with wheel arrangements with American 
names—*‘ Atlantic’ and ‘“‘ Pacific ’’—a valve gear 
that is Belgian—Walschaerts—a superheater that is 
German—Schmidt--and a bogie that is Italian— 
Cartazzi—there is too much foreign about it. 


* * * * * 


Th THE “ Mechanicals” started the 
Cost naa autumn session well with a paper 
Power. that provoked a lively discussion. It 


was one of those papers that ‘ trails 
its coat for someone to tread on,” one of those of which 
even the title is provocative. As the intrepid 
champion of the Diesel engine said in the discussion, 
it was the kind of contribution that generally causes 
a debate to ‘ degenerate ’’ into a parade of rival 
claims. Frankly we like a contentious paper, we like 
an author who has views of his own, and puts them 
clearly, and is just a little bit reckless about termino- 
logical exactitude. It is frequently said that we 
learn more from failures than successes, but no one 
has observed that in public discussions we learn 
more from errors than from facts. Yet as an aphorism 
it is about equally true. The debate on papers 
that have laboured to remove the last weak joint in 
their harness are nearly always dull, just as dull as the 
man who is always right. There is nothing to be said 
about them and the meeting slumbers through the 
successive congratulatory speeches and_ furtively 
glances at its watch wondering if the president will 
allow it to catch its train. Mr. Wans provided a 
good evening, and no one grumbled because the clock 
had passed eight, and the Zeppelins were beginning to 
collect, before the adjournment. It was a good 
contentious paper, and personally we do not care a 
brass farthing if there were mistakes in detail in it. 
As a matter of fact it is quite impossible to be scien- 
tifically precise on a subject like that studied by Mr. 
Wans. He entitled his paper ‘“‘ A Comparison of the 
Working Costs of the Principal Prime Movers,” but 
it was very evident before the discussion had gone far 
that the meeting regarded the relative cost as the 
indicator of the best type of engine to employ. It 
would be vain to expect the practical man to look 
upon costs in any other light. If one engine is better 
than another it is because it is more economical tc 
run. But as soon as the practical man begins to 
discuss the question he develops the argument that 
there are lots of other factors that overbear the 
expenditure on fuel, on oil, oninsurance, depreciation, 
and so on. Even the author’s broad statement that 
*‘ however thermally efficient an engine may be, the 
ultimate test is a commercial one involving the price 
of fuel,” cannot be accepted without qualification. 
There are nearly always, we might say ‘“ always,” 
with engines of relatively small power, many other 
conditions which the purchaser has to weigh up, 
but which it is impossible to put on a balance sheet. 
If the most economical engine could always be used, 
then we should find without difficulty a type of engine 
proper to each district. We do not do so because 
other factors intervene to check that easy solution 
of a troublesome problem. 
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Ir Benjamin Franklin was really the 


—— originator of circulating libraries, 
Prem as he appears to claim, he did a 


service to the public which cannot 
be regarded as wholly unqualified. For though, in- 
deed, he encouraged reading, yet he checked the pur- 
chase of books. But he had in his time every excuse ; 


books were then expensive to buy and often difficult 
to obtain at all, and if one volume did not pass from 
hand to hand the author’s work could only be known 
by few people. Nowadays no one can complain 





of the cost of books. They may get the best that 
were ever written for a shilling a piece, and own a 
first-class library for ten or twenty pounds. The 
real, solid exeuse for the existence of circulating 
libraries in these days of cheap literature is that few 
books are worth more than the twopence or so that 
has to be paid for their hire. Those that are 
would be ridiculously cheap at many times the prices 
asked for them. We have in mind general literature, 
but of technical works the same observations might 
be made. Those who really want books will hardly 
be debarred from buying them by a cost no more than 
that of a visit or two to the theatre, and will not be 
satisfied with the short acquaintance that can be made 
with them in circulating libraries. For this reason 
we should find some difficulty in approving a recent 
proposal of the Library Association that the Research 
Department should purchase books required for 
research and make them. available for loan to public 
libraries. But for another reason there is much to 
be said for it. The circulating library is a beneficent 
invention for showing us what not to buy. Few 
research workers are nowadays so hard up that they 
eannot have libraries of their own, and few have 
not access to the collections maintained by the 
colleges or factories in which their work is carried out. 
Small indeed must be, or should be, the number of 
those who do not purchase all the volumes—alas, 
they are not many—that are worth having. On the 
other hand, since no one cares to buy a pig in a poke, 
research workers would be glad enough to see books 
before they bought them, and would welcome the 
opportunity of doing so. Even though the Research 
Department gave them, so to speak, the hall-mark of 
its approval, it would not follow that the researcher 
found in all of them just what he wanted, and he 
would be glad of the means of making his own 
selection. On the whole, then, it will, we think, be 
agreed that the proposal has good points, but if the 
circulation of technical books is to provide an excuse 
for not purchasing those that are worth having, it 
would . find no stronger opponent than ourselves. 
No man can consider his education complete until he 
has collected around him, and has made intimate 
friends of all the best books on the subjects in which 
he is interested. 











LITERATURE. 
On Growth and Form. By D'Arcy WENTWORTH 
THompson. Cambridge University Press, price 
21s. net. 


In order that the reader may, without circumlocution 
on our part, form at the outset a rough conception 
of what this book deals with we will here set down 
the complete list of the headings of the seventeen 
chapters into which it is divided. These are as 
follows :—Chapter I., Introductory; Chapter IT., 
On Magnitude ; Chapter III., The Rate of Growth ; 
Chapter IV., On the Internal Form and Structure of 
the Cell; Chapter V., The Forms of Cells ; Chapter 
VI., A Note on Absorption; Chapter VII., The 
Forms of Tissues or Cell-aggregates ; Chapter VIII., 
the same (continued) ; Chapter IX., On Concretions, 
Spicules and Spicular Skeletons; Chapter X., A 
Parenthetic Note on Geodetics ; Chapter XI., The 
Logarithmic Spiral ; Chapter XII., The Spiral Shells 
of the Foraminifera ; Chapter XIII., The Shapes of 
Horns and of Teeth or Tusks : with a Note on Torsion ; 
Chapter XIV., On Leaf Arrangement or Phyllotaxis ; 
Chapter XV., On the Shapes of Eggs and of certain 
other Hollow Structures ; Chapter XVI., On Form 
and Mechanical Efficiency ; Chapter XVII., On the 
Theory of Transformations or the Comparison of 
Related Forms. The book contains over four hun- 
dred illustrations and nearly twice as many pages. 

The title of the volume has been excellently well 
chosen, for in four words it presents a full definition 
of the contents, and indicates the author’s purpose 
in writing it. Growth is something peculiarly organic 
and physiological. We speak of the growth of, say, 
wealth or temperature or experience, but this is a 
borrowed use of the word. A crystal grows and in this 
instance the use of the word growth seems strictly 
applicable to an inorganic body. But, on the whole, 
growth in its true sense is a phenomenon associated 
with organic cell-tissue. It is a phenomenon with 
which the physiologist is primarily concerned. It is one 
that hardly if at all concerns the engineer. On the 
other hand, form is something in which the engineer 
is very greatly interested. His general problem 
may be said to be the devising of forms for bodies 
to suit specified purposes. Could bridges and ships 
and locomotives be made to grow the engineer’s 
prime interests would be identical with those of the 
physiologist. As it is they are apparently diametric- 
ally opposed. It is in the extent of their identity, 
if we have grasped the spirit of Professor Thompson’s 
book correctly, that the keynote to this work seems 
to us to lie. 

The engineer desires form and proceeds to attain it 
by certain well understood processes and methods. 
When he has reached the desired form his work is 
finished and the exact manner in which he produced 
the form becomes unimpcrtant. After a part has 
been made it does not matter whether the thread 
on it has been milled or formed in a lathe ; the pro- 
duction of the thread is the important point. Now 





turn to the physiologist’s' outlook on life. Every- 
where he meets with form, and the natural forms that - 
he studies are at once more numerous and of greater 
complexity than those produced by the engineer. 
What is the meaning of form in natural objects ? 
Is the attainment of form the final aim of Nature as 
it is of the engineer? Or is Nature’s one object 
growth, with form a mere accident, as it were; of 
growth ? Or again, is Nature altogether aimless ? 

- We will be able to answer these questions only when 
we have discovered the causes of form in natural 
objects. That there is a cause in each case we must 
take for granted. We cannot look at the beautiful 
curves of the nautilus shell or of the horns of the 
wild goat, noting how they are repeated generation 
after generation, and still believe that these forms are 
the products of chance. The teaching of Darwin 
implies that the characteristic form of each species 
has been acquired by a process of trial and error, that 
with the passage of time all modifications of the 
present form have become eliminated because they 
were less efficient in the race for survival. This 
leaves unanswered the question, how is the present 
form handed on from generation to generation ? 
It is easy to say that the explanation lies in heredity, 
but to do so is merely to hide our ignorance behind a 
word descriptive of something concerning which we 
are in equal ignorance. In discussing the cause of 
form in Nature we can, in fact, readily end in an argu- 
ment simply about the meaning of words. 

From such a position Professor Thompson would 
rescue us by endeavouring to introduce into physi- 
ology as much as possible of the exactness of mathe- 
matics and physics. As we understand him, he has 
freed his mind from all bias towards the dogmas of 
evolution and heredity, and has endeavoured to look 
at form in Nature as an engineer looks at form in one 
of his products, that is to say, with reference to the 
forces acting upon the natural body. The engineer 
builds a bridge by finding the various forces that come 
into play and then adapting the different parts of the 
design so that they may safely carry these forces. 
Nature, according to Professor Thompson, subjects all 
its organic creations to force—gravity, for instance— 
and has endowed living matter with the power of re- 
sponding to force in such a way that a body acted 
upon by force will grow until it attains that form best 
adapted to sustain the force in action. 

Imagine a plain beam of uniform cross-section 
lying horizontally across a gap. The engineer has 
learnt that this makes an inefficient bridge. He 
knows that the maximum bending moment occurs 
at the centre of the beam, and accordingly he dispenses 
with the uniform cross-section and masses the 
material towards the centre. He fits the form to 
suit the forces in action. Were the heam something 
in Nature it might start life with a uniform cross- 
section, but at once the material would feel the excess 
of force at the centre and, because force induces 
growth, would grow proportionately more at the 
centre than towards the ends. Nature also fits the 
form to suit the forces in action, and does so, not like 
the engineer by deliberate design at the outset, but 
by the process of growth. Such in simple language 
is Professor Thompson’s view, a8 we understand it, 
of form and growth in Nature. 

That the application of force induces growth seems 
to us to be the pivot on which the whole argument 
turns. Instances of this phenomenon occur to us 
in connection with our every-day life. Thus, the 
bark of a tree against which a wire of a fence is strained 
will thicken round the line of contact until the wire 
becomes completely hidden. The soles of our boots 
wear thin with time, but, as Professor Thompson 
points out, the skin on the soles of our feet thickens 
under the pressure. The surgeon’s bandage applied 
to a broken limb does not simply keep the parts 
together ; under its pressure, as is now realised, the 
growth leading to the re-union of the parts is stimu- 
lated. 

The engineer will notice that these, and other 
examples that might be quoted, illustrate the stimu- 
lation of growth under pressure. What is the effect 
of tension? The stalk of a pear does not increase 
in bulk perceptibly while the pear is growing and its 
weight increasing. “ But, according to Professor 
Thompson, the strength of the stalk grows with the 
increasing load. He quotes the results of some in- 
teresting experiments on this point. Some young 
sunflower shoots were found to break under a load 
160 gms. After supporting a load of 150 gms. for 
two days they were found capable of supporting 250 
gms. They were again loaded to something short 
of 250 gms,, and on the next day they were found to 
support 300 gms., and a few days later 400 gms. These 
experiments, we read, have been amply confirmed. 

As regards shearing force, we gather from what 
Professor Thompson says, that Nature deals with 
such a force as if it were a compression acting at right: 
angles across a tension in the manner explained in 
text-books on mechanics. The author illustrates 
this portion of his subject by describing the structure 
of bones. He suggests that the trabecule—the' 
little elongated spicules of which bone is composed— 
are, to begin with, laid down fortuitously in any diree- 
tion, but that under the action of the shearing stress 
to which the bone may be subjected, they are turned 
into such positions that some of them are in tension, 
some in compression, and none in direct shear. He 
gives illustrations to show that the trabecular net- 
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work of our bones represents an ossified diagram of 
the lines of action of the compressive and tensile forces 
acting as such, or as the components of shear forces 
on the bone as a whole. We find this portion of the 
book less lucid than some of the others, but we take 
it that the general effect of a pure shear in Nature is 
to stimulate growth in one—-the compressive-—direc- 
tion and to increase the mechanical strength in 
another—the tensile—direction at right angles to 
the first. It ought not to be difficult to plan an 
experiment on this point. 

From the mechanics of isolated portions of phy- 
siological specimens to the mechanics of the speci- 
mens as individual. units, Professor Thompson passes 
as naturally as the engineer does from a study of the 
strength of the components of a bridge or machine 
to that of the bridge or machine as a whole. He 
gives us a very interesting discussion of the forces 
acting on the body of a horse, and on how its body is 
fitted tosupport them. The subject cannot be treated 
with rigorous exactitude for more than one reason. 
For one thing, in studying the skeleto1 of an animal 
from the mechanical point of view, we are dealing 
with a structure of which only the struts are left. 
The ties—the ligaments, &c.-have been removed. 
Again, we may weigh the loads on a quadruped’s 
fore-feet and on its hind legs separately ; but before 
we can analyse the forces acting on its structure in 
a complete manner we would require to subdivide 
its weight, not into two, but into very many parts. 
But even with the limited opportunity thus indicated, 
Professor Thompson succeeds in giving us a general 
vutline of the mechanical structure of the horse and 
other animals. The prime point brought out is of 
great interest, and, we suppose, of much biological 
significance. It comes to this, that Nature’s design 
of a horse or other arima! is based on exactly the same 
mechanical principles as the engiaeer uses in the design 
of a bridge or other structure. The form of all animals 
is not fortuitous, but is that which from the mechani- 
cal point of view is best suited to their habits. It 
is a reflection of the forces acting upon them. 

How far the book is revolutionary from the bio- 
logist’s point of view, whether its teachings are com- 
patible with or in opposition to the doctrine of evolu- 
tion, to what extent it upsets accepted ideas as to 
heredity, it is not for us to say. We are interested 
in it from the engineer’s and physicist’s standpoint, 
and are not in a position to criticise it otherwise. 
And of eriticism we have very little to offer, for we 
realise the great difficulties that Professor Thomp- 
son, in writing the book, had to face. His expert 
knowledge of zoology and botany only carried him 
half-way. To execute the other half he had to acquire 
a by no means elementary knowledge of certain sub- 
jects belonging to the domains of the mathematician, 
the physicist, and the engineer. That he has had outside 
assistance would be, we think, obvious, even though 
we were to fail to notice the acknowledgment made 
in the preface to Professor Claxton Fidler, Sir George 
Greenhill, Sir Joseph Larmor, and others. But even 
so the difficulties of the task must primarily have 
fallen on Professor Thompson’s shoulders. There 
are certain passages in the book that could be ex- 
pressed more clearly. At times we feel that certain 
physical matters are not pressed home sufficiently. 
In at least one instance—that relating to the mode 
of action of shearing forees—the author comes dan- 
gerously near confusion. But having said this, we 
have said all we propose to say by way of criticism, 
lest by accident we should say something that would 
tend to deprive the book of some portion, however 
small, of its aJlurement. 

The book represents but the beginning of a bound- 
less new branch of study. It is, as Professor Thomp- 
son aptly puts it, nothing but a preface from begin- 
ning toend. It lays the foundations for the co-opera- 
tion of the natural historian and the engineer in the 
absorbing study of the mechanics of living creation. 
That the natural historian will greatly benefit from 
such a co-operation is very evident, for it will turn 
his science from the descriptive order, and méke it 
approach the state of the “‘ exact” sciences.* The 
benefit to the engineer will, we think, be moral rather 
than material, but if it teaches him to see his own 
work reflected in Nature, the moral gain may well 
be of great value. 

It is good for us to be humbled at times, and the 
engineer especially requires to be reminded occa- 
sionally that his ways are still imperfect. On this 
point we would join issue with Professor Thompson 
over an apparently insignificant remark of his near 
the end of his pen-ultimate chapter. He implies 
that a modern engineer might be inclined to criticise 
certain features of the structures found among the 
animals. As a girder, the framework of the dip- 
lodocus, he. might say, is not deep enough to carry 
the animal’s enormous weight of twenty tons. The 
author is mistaken. No modern engineer—at least, 
after he had studied this book—would venture on 
any such criticism. It would be impudent to do so. 
For the one great theme running through the whole 
subject, so far as we engineers are concerned, is this, 
that we are but feeble children, as compared with 
Nature when it comes to the design of structures, 
that our methods of construction are circumscribed 
and imperfect, and that all our work is clumsy and 
inefficient to a degree tliat can only be realised when 
we contrast it with Nature’s, 
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INVERTED STEAM HYDRAULIC INTENSIFIER.| RIVER DIVERSION AT HANWORTH PARK. 


THE accompanying engraving shows a 500-ton forging 
press fitted with the new inverted steam-hydraulic 
intensifier, which Davy Brothers, Limited, of Sheffield, 
have now adopted for all their high-speed forging presses 
and steam-hydraulic shears. As a result of experience in 
the design and construction of high-speed forging presses 
of the steam-hydraulic intensifier type, the firm came to 
the conclusion that certain desirable improvements could 
be effected by modifying the construction of the intensifier. 
As will be seen, the present form as compared with the 
firm’s previous type, is inverted, the steam cylinder being 
situated overhead and the hydraulic cylinder carried 
in the base underneath it. As before, the 
are of the drop valve type and the _ intensifier 
operated by means of Messrs. Davy’s patented automatic 
single-lever controlling gear, the working of which has, 
we are informed, proved very successful. This gear is 
modified to suit the new arrangement, the principal 
difference being that the inclined bar now moves with the 
piston-rod and acts on a stationary roller, whereas in the 
previous type the closing of the steam valve and the 
opening of the exhaust were effected by means of a moving 
roller and inclined bar. 

The advantages of the new construction which the firm 
considers to be important, may be thus enumerated :- 
(1) In a forging press working rapidly, and sometimes 
with the work out of centre, there is necessarily some 
vibration. In the case of an intensifier of the ordinary 
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valves | 


| divert the river Longford, which bisected the 


Tue laying out of the Hanworth Park aerodrome of 
Whitehead Aircraft, Limited, which was opened by jhe 
Lord Mayor of London last week, made it necessary to 
" flying 
ground and was a danger to airmen. Several schemes 
for overcoming the difficulty received consideration, but 
it was ultimately decided to let the river flow through the 
aerodrome in a reinforced concrete inverted syphon, 
this form being adopted by reason of the fact that the 
water level of the stream is above that of the surrounding 
land. 

Some historic interest attaches to this waterway which, 
although commonly known as the Longford River, is also 
familiar as the Cardinal and Queen’s River. Ernest Laws’ 
‘History of Hampton Court Palace in Stuart Times,” 
states that in the year 1638 King Charles appointed a 
Commission to consider how part of the waters of the 
river Colne might be taken over Hounslow Heath and 
conducted to Hampton Court Palace to supply the orna 
mental waters and fish ponds. It was finally decided to 
cut a channel from Longford to the Palace, 21ft. wide, and 


| 2ft. deep and 11 miles in length, a branch of the river 
| Colne being followed for the greater part of the way, and 


| eventually draining intothe Thames. The work, which was 


type, in which the hydraulic cylinder is situated overhead | 
and connected to the press main cylinder by a direct | 
overhead pipe, any vibration on the press is communicated | 
by the pipe connection to the intensifier, and is apt toprove | 


detrimental to the ram and packing of the latter. 
new construction obviates the overhead pipe connection, 
and entirely avoids this inconvenience. (2) The abolition 
of the overhead pipes gives greater freedom of access for 
the crane all round the press. (3) The accessibility of the 
working parts of the steam intensifier is increased. All 
the valves are mounted above the floor level within easy 
reach, and the steam piston can be fully inspected by 
simply removing the top cover of the cylinder. (4) Amore 
compact arrangement of valve gear requiring less attention 
and adjustment is secured. (5) There is a complete 
isolation of the hydraulic and steam units. The hydraulic 
ram does not come into contact with any heated surface, 
so that the life of the hydraulic packing is greatly increased. 
(6) The stability of the intensifier is increased by the 
reduction in its height. (7) The seating of the hydraulic 
cylinder in the base casting underneath the steam cylinder, 
instead of mounting it overhead on columns, ensures 
perfect alignment of the two cylinders, and (8) some 
reduction in cost arises from the simplification of the 
construction. A further advantage, Messrs. Davy informs 
us, lies in the fact that the new arrangement of valve 
gear results in a vast improvement in the general control 
of the intensifier, and permits the high speed of working 
previously attained in the firm’s presses to be still further 
increased. 

We may remark that a sectional drawing of this 
intensifier is to be found in our issue of September 28th, 
among the abstracts of British patent specifications. 


The | 


commenced in October, 1638, was completed in July of the 
following year at a cost of £4102. 

The scheme for putting the river where it crosses Hanworth 
Park underground having received the assent of Messrs. 
Mansergh and Sons, consulting engineers to H.M. Office of 
Works, who are responsible for the maintenance of the 
river, the detailed plans were prepared by Mr. A. Seaby 
Allen, A.M. Inst. C.E., the engineer to the Whitehead 
Company, and carried out by him without the aid of a 


| contractor, the work having occupied about five months. 








The ground being nearly all gravel, the excavation pre- 
sented few difficulties and very little timbering was 
required. The only contretemps that occurred was 
the very heavy rainfall at the end of July last, when 
nearly five inches of rain fell in four days, flooding the 
trench and making it necessary to augment the pumping 
plant to get it clear. Most of the plant, it may be men- 
tioned, was commandeered by the War-office before the 
job was finished, but more was purchased and the work 
was not delayed. Although the width of opening of 
each half of the conduit is only 4ft. 9in., with a 4in. 
dividing and outside walls, the trench was taken out 
13ft. wide to allow room to get at the shuttering from the 
back. The height of the conduit is 5ft. 6in. The length 
of the completed work, which is covered in, is 1055ft., and 
with the retaining wall and river diversion beyond, this 
length is extended to a quarter of a mile. 

The reinforcement. is on the Hennebique system, 
and the conduit is designed for a flow of 27,000,000 
gallons per day. A small waste weir is pro 
vided which will allow any surplus water to flow 
away down ditches in another direction. A double 
syphon form. was adopted to facilitate periodical cleaning 
out of the silt by closing one of the sections, and for the 
same reason the syphon has been constructed on a gradient 
of 1 in 2000. The controlling gear has been designed by 
Messrs. Glenfield and Kennedy. One penstock only is 
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needed at each end, andis made to traverse on carriages sup- 
ported on beams across the intake and outlet and can be 
dropped into either half of the conduit. Early tests have 
shown that this arrangement, which was selected by Mr. 
Allen, works extremely well. The wash-out sluices are 15ft. 
by 12ft. A special drainage ditch emptying into another 
stream, in which a 2ft. concrete pipe is being laid, has 
been cut to enable the water from either section of the 
culvert to be run off. 

The only part of the work remaining to be completed 
is the draining and levelling of the open river section 
which has been diverted. Where it runs through the park 
the stream is about 30ft. wide and from Ift. to 2ft. in depth, 
but, as stated, it is mainly above the level of the surround- 
ing land, so that it could not be covered over by ordinary 
methods. 

It will be necessary for the completion of the aerodrome 
to deal with another section of the same river, but in this 
vase it has been decided to employ reinforced concrete 
beams with removable timber decking. 
water to be covered in is 560ft. 








THE COPES BOILER FEED-WATER REGULATOR. 


THE problem of automatically controlling the water 
level in a steam boiler has long engaged the attention of 
inventors, and many varied solutions for it have been 
propounded. The object in view is not simply to preserve 
the water lever constant so as to make safe working 
independent of the fireman. It is obvious that a boiler 
in which the water level is more or less constant will have 
an increased output of steam as compared with the same 
or a similar boiler in which the water level is allowed 
considerably to fluctuate. As is well known, there is for 
each boiler one level for the water at which the performance 
of the boiler is best and its efficiency greatest. This level 
depends upon the load. 

In many of the feed-water regulating systems that have 
heen proposed and tried reliance is placed on the action 
ef a float inside the boiler. Several objections can be 
urged against this idea. It involves, for instance, some form 
of gland in the boiler shell. The vital part of the apparatus 

the float--is hidden inside the boiler, where its condition 
can only be examined at rare intervals, and then with 
some difficulty. The float is sometimes a light shell, 
and is therefore subjected to collapsing stresses arising 
from the boiler pressure acting on its exterior. To over- 
come the disadvantages attendant upon this condition 
it has been proposed to make some portion of the float 
in the nature of a diaphragm and to fill the float initially 
with some gas at approximately the proposed boiler 
pressure. This plan, while it relieves the float of collapsing 
stresses while the boiler is working, subjects it to bursting 
stresses when the boiler is idle. In addition it may 
be doubted if it is readily possible to construct a float 
that will retain all the initial charge of gas for any lengthy 
period of time. The Copes feed-water regulator, illustrated 
herewith, does not make use of a float of any description. 
It works on the thermo-static principle, and all its details 
are situated outside the boiler, where they are constantly 
under the eye of the attendant. This system, we may 
remark, has been in extensive use in the United 
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whole regulator so that the tube E is set horizontally 
the action of the regulator will preserve the water leval 
practically constant and without fluctuation. 

The behaviour of the device depends upon the thermal] 
expansion and contraction of the phosphor bronze tube 
as the water level in the boiler falls and rises. With the 
water level at the mean between the maximum and 
minimum decided upon the lower half of the tube E is 
filled with water and the upper half with steam. Inside 
the boiler, of course, the water and the steam are at the 
same temperature. Inside the tube, however, the water, 
by reason of radiation from the pipe connecting the end F 
with the boiler water space, is fairly considerably less 
in temperature than the steam in the top half of the pipe. 
If the water level in the boiler is constant there is a small 
constant amount of condensation of steam in the pipe E, 
and a small equivalent flow of water from the lower half 
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Fig. 2--COPES REGULATOR ON A BABCOCK BOILER 


of the pipe back to the boiler, the net result being that the 
water level in the phosphor-bronze pipe remains constant 
and in the same plane as that in the boiler. 

If the water level in the boiler falls, the level in the tube E 
also falls, and as a result a proportionate length of the tube 
becomes subjected to the hottish temperature of the 
steam instead of the coldish temperature of the water. 
The tube therefore expands, and through the multiplying 
lever H opens the valve J to an increased extent. The water 
level in the boiler will continue to fall, the tube to expand, 
and the valve to open until a final condition is reached 
at which the increased feed is just equal to the new demand 
on the boiler. A reverse action takes place when the 
demand on the boiler suffers a reduction. Under this 
condition the water Jevel rises, the tube contracts, and the 
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Fig. 1—THE COPES FEED-WATER REGULATOR 


States for several years, and is now being introduced into 
this country by Scholey and Co., Limited, 56, Victoria- 
street, S.W.1, who have acquired from the American 
owners of the invention—the Northern Equipment Co., 
of Erie—the sole selling and manufacturing rights for 
Great Britain, the British Empire, and the Continent. 

The regulator is illustrated by itself in Fig. 1, and as 
applied to a Babcock and Wilcox boiler in Fig. 2. As may 
be judged from Fig. 1,the construction of the regulator is 
remarkably simple. A is a piece of tee-iron on which three 
struts B C D are mounted by pin joints. E is a phosphor- 
bronze tube, about 1}in. diameter, loosely held by the top 
ends of the struts BC. F is a casting fixed to the tee-iron 
A and to the end of the tube E. G is a second casting 
fixed to the other end of the tube and pinned to the short 
urm of a bell-crank Jever H. This lever is fulerumed on 
the end of the strut D,and its long arm is connected by 
chain to the weighted handle of a valve J interposed in the 
feed-water pipe between the putnp and the boiler. Tapped 
holes are provided in the castings F G for pipe connections. 
The casting F is connected to the boiler at a point below 
the water level,and the casting G at a point above this 
level. -With the tee-iron A placed horizontally there is in 
the example illustrated a difference of 13}4in. between the 
levels of the ends of the tube E. This difference, if neces- 
sary,can be made greater or less simply by lowering or 
raising one end of the tee-iron. 

In use the regulator is attached at any convenient 
point on the outside of the boiler in such a way that the 
end F of the phosphor bronze tube is in the plane of the 
lowest water level that it is desired to carry and the end G 
in the plane of the highest. The action of the regulator 


will then permit the water level to fluctuate between these 
two. points, but not to go outside them. If by tilting the 





valve closes by an amount which is such that the reduced 
feed just meets the reduced load. 

It will be seen that with this regulator the level of the 
water in the boiler is made to vary with the load, falling 
with an increased load, and rising with a decreased. 
The amount by which the level fluctuates can, however, 
be made as small as desired down to practically zero 
simply by altering the inclination bodily of the whole 
apparatus. Thus with the phosphor-bronze tube placed 
horizontally a rise or fall in the water level of about Hin. is 
sufficient to fill the whole tube with water or to fill it with 
nothing but steam. 

At whatever inclination the apparatus is set there is a 
certain time lag in its action. As it takes a perceptible 
interval for the phosphor-bronze tube to expand or contract 
a short times elapses between a change in the demand on 
the boiler and the corresponding change in the setting 
of the feed valve. This time lag is claimed to be advan- 
tageous. Thus when the demand on the boiler increases 
the extra supply of steam comes from the water already 
in the boiler. The boiler is not therefore taxed additionally 
by the sudden introduction of an increased amount of 
comparatively cold feed-water. The flow of the feed-water 
reaches its increased value slowly, and after a certain 
interval of time. 

The valve in the feed pipe is of the balanced double- 
ported type. It is a regulator valve pure and simple, 
and is not intended to take the place of a stop valve. 

It is designed for easy working rather than to give 
absolute tightness when fully closed. If necessary the 
valve can be placed above the lever H—Fig. 1—instead 
of below. In this case the valve handle is operated 
by a rod instead of by a chain. It is desirable, whon the 
boiler water level is at the most usual ‘position, that the 





long arm of the lever H should be horizontal. This 
can be secured by adjusting the nuts on the stay rod K 
uniting the strut D with the end casting F. 








NAVAL NOTES. 





Tue naval action in the Gulf of Riga, on October 14th, 
bears a close resemblance to the fighting which took place 
in the same waters some two years ago, when a German 
attempt to effect a landing in the Gulf was foiled. On 
that occasion, as on this, Russian gunboats and 
destroyers were engaged with strong enemy forces, which 
included several capital ships. In the action of October 
14th, the brunt of the fighting was borne by the gunboats 
Khrabry and Khivinetz, and four destroyers. The 
Khrabry, launched in 1895, is of 1740 tons, has a speed 
of 14 knots, and is armed with two 8in., one 6in., and 
many smaller guns. The Khivinetz, launched in the 
same year, is somewhat smaller and slower, and carries 
only two 4.7in. andeight 12-pounder quick-firers. The 
four destroyers named in the Russian communiqué, viz., 
Grom, Zabiaka, Pobieditel, and Konstantin, all belong 
to a homogeneous group of thirty-six boats authorised 
in 1912, the design of which was based on that of the 
Novik. They are 32lft. in length, and displace 1350 
tons, and were designed for a speed of 35-36 knots. The 
armament consists of three 4in. Q.F. and ten 
torpedo tubes mounted in pairs on deck. The fact that 
this small squadron endured the fire of a German dread - 
nought, with the loss of only one destroyer, does not say 
much for the accuracy of the German gunners. 


CABLE dispatches from ‘Tahiti confirm the reported 
destruction of the German commerce raider Seeadler, 
by running aground. This vessel had been at large for 
about nine months, as she left Germany on December 
22nd, 1916. She was identified as the former American 
barque Pass of Balmaha, which was captured by a Ger- 
rnan submarine in August, 1915. The vessel was of steel, 
1571 tons burthen, built on the Clyde. After her seizure 
she was fitted ‘with internal-combustion engines, equal 
to a speed of 12 knots. The armament consisted of 
two 4.lin. quick-firing guns and several machine guns, 
besides torpedo tubes and mines. Wireless was also 
fitted, the aerials being cleverly concealed in the rigging. 
According to statements by members of her crew, who 
have since been captured, her original disguise was that 
of a Norwegian trader, and although intercepted by a 
British destroyer, her forged papers and general appear- 
ance were so perfect that no suspicion was aroused. The 
Seeadler is believed to have carried a large quantity of 
oil, which, combined with her sail power, gave her an 
extremely wide cruising endurance. Thus, in spite of 
her diminutive size, she was a formidable enemy, and the 
definite news of her end will be welcomed in shipping 
circles. As nothing has been heard of the Wolf or the 
Moewe for some considerable time, it is supposed that no 
further surface raiders are at large for the time being. 





THERE is reason to believe that the revolutionary move- 
ment in the German navy had its counterpart in the 
Austrian Fleet, for the Italians have recently come into 
possession of an Austrian torpedo-boat, No. 11, which 
was voluntarily surrendered to.them by the crew, who 
had mutinied. This boat is one of a class of twelve, 
launched in 1909-10. The displacement is 110 tons, the 
engines develop 2600 horse-power, and a trial speed of 
28.8 knots was attained. The boilers are oil-fired. The 
armament is two 3-pounder guns and two 18in.. deck 
torpedo tubes. The complement numbers 21. 





AmoncG the vessels named as having participated in 
the rising at Wilhelmshaven is the light cruiser Nirn- 
berg. The first ship of this name, a fast cruiser of 3450 
tons, launched in 1906, was sunk in the action off the 
Falklands, in December, 1914, so that the present Nirn- 
berg is evidently a brand new ship. It has been known 
for some time that Germany is naming many of her new 
ships after those lost in the war, and one of the first light 
cruisers launched in 1915 was called Emden. The 
Frankfurt and Darmstadt are other newcomers, which 
have been mentioned in unofficial reports of German 
naval activity. Nothing authentic is as yet known with 
regard to the characteristics of the latest German cruisers, 
but it is considered most probable that heavier guns 
have been substituted for the 4.lin. weapons with which 
the pre-war ships were invariably armed. The Regens- 
burg and Graudenz, which were making their trials on 
the outbreak of war, carried a new model of the 4.lin. 
gun, 50 calibres long, of the semi-automatic type. Fixed 
ammunition was used, the magazine, containing six rounds, 
being attached to the cradle, and not recoiling with the 
gun. With this weapon a rate of twenty-five rounds a 
minute was possible. From the published description 
it was evidently an improvement on the Schneider-Canet 
automatic 12-pounder, introduced in 1906. ‘The last 
named had breech mechanism on the principle of con- 
centric screws, a semi-automatic movement being im- 
parted by a hand lever and crank, with springs. A single 
motion of the lever opened the breech, ejected the empty 
cartridge, inserted a fresh round, and closed the breech. 
The firing was automatic or at the will of the gunner, 
and there were safety appliances to prevent discharge 
until the breech was completely locked. No less than 
forty-two aimed rounds were fired in one mitiute at the 
trials of this gun. It does not appear, however, to have 
been widely adopted for service use, probably owing to 
the suspicion with which most naval officers view any 
weapon depending for its efficient working on more ‘or 
less complicated mechanism that might fail at a critical 
moment. 





THE circumstances under which H.M.S. Drake was 
sunk off the coast of Ireland were such as to reflect credit 
on the fine workmanship put into this vessel at Pembroke 
Dockyard, where she was built. Although hit by the 
torpedo in a vital spot, she remained Bloat long enough 
to be towed into shallow water; and cduld probably be 
raised without much difficulty if her value. warranted the 








368 


THE ENGINEER 





Ocr 26, 1917 














a 


«cost of .the. work, which is doubtful. The armoured 
cruiser type, as a whole, has been far from successful 
during the war. Germany has lost six out of a total 
effective establishment of seven, and our own losses in 
the corresponding class have been heavy. ‘They fall easy 
victims to the fire of modern artillery, while their great 
length and unhandiness make them attractive targets 
for torpedo attack. It seems, therefore, that the 
armoured cruiser has definitely lost its place in the naval 


organisation. 








THE ROADS OF SHEFFIELD. 


Some interesting particulars regarding the roads of 
Sheffield are given in the report of the Highway and 
Sewerage Committee of the Corporation for the year 
ending March 25th last, which recently reached us. It 
appears that the gross expenditure on highways, sewers, 
street cleansing, construction and maintenance of tram- 
ways, permanent way, &c., amounted to £151,070, as 
compared with £153,649 for the preceding year. The 
expenditure on highways alone was £32,897, as compared 
with £38,877 for 1915-16. The work carried out was 
generally confined to maintenances, and absolutely 
necessary works of renewal. Great attention has, says 
the report, been paid to maintenance, and every effort 
made to spend the money available in such a way as to 
minimise depreciation of the roads. During the years 
immediately preceding the war, extensive schemes of 
highway reconstruction had been carried out. Many of 
the main roads, for instance, had been entirely re-surfaced. 
In consequence of this the reduction in the amount of 
money spent during the war period has not been as 
seriously felt as would otherwise have been the case. 
The principal effect of the reduction has been that surface 
improvements such as the conversion of boulder paving 
have been stopped. It is admitted, however, that the 
surfaces of some of the busy east-end thoroughfares, and 
of the older wood-paved streets, are falling below the usual 
standard, though they are still capable of carrying the 
traffic. It is not considered likely that the postponement 
of expenditure on these streets will lead, eventually, to 
increased cost. A longer life is being obtained from the 
old paving than would have been the case under normal 
circumstances, and the chief disadvantage is that in such 
thoroughfares the traffic is having the use of less efficient 
road surfaces. The reduction in capital expenditure 
during the last three financial years, as compared with the 
average capital expenditure for the five years before the 
war, amounted to nearly £60,000. By the end of the 
current financial year the reduction will have amounted 
to between £85,000 and £90,000. The city surveyor 
estimates that the expenditure of such a sum spread over 
several years would be sufficient to make up the leeway 
caused by the present suspension of capital expenditure. 

The following table shows the highway expenditure, 
year by year, since the year 1909-10. 





Tenrenied ae = Total cost. Cost per 
x t 
25th March.’ pepairable. | Revenue. Capital. Total mile. 
| | ican Sage 
£ ek ee: £ 
1910 307 51,153 28,326 | 79,47! 259 
1911 305 | 51136 4,318 | 75,454 244 
1912 316 | = 50,524 24.910 | 75,434 239 
1913 331 | «50,442 31,076 | — 81,518 246" 
1914 | 3385 | 48,755 31,652 380,407 240* 
1915 344 48,047 23,675 71,722 208% 
1916 349 36,907 1,970 38,877 11 
1917 351 32,063 834 | 32,897 4 








* Reconstruction of Main Roads (Road Board scheme) in hand. 


It is pointed out that last year’s figure—£94—is 
extremely low for such a city as Sheffield, being, as it is, 
less than half the figures for the years immediately before 
the war. War conditions are not entirely responsible 
for the reduction. Modern methods of road making have 
for some years past helped to reduce highways costs, and 
in this respect Sheffield claims to compare favourably 
with many other highway authorities, the general 
complaint of which, even before the war, was that costs 
were increasing. 

The following table shows the mileage of the streets and 
the types of pavement used in them :— 




















Adopted. Unadopted.* Totals. 
Class of paving (pee P 
. . er . Per 
Miles. cont, | Miles. cent. | Miles cont, 
Granitet .. 66.80 19.01 0.26 0.34 67.06 15.67 
Whinstone .. 2.02 0.57 - — 2.02; 0.47 
ne 74.49 21.20 1.96 2.56 76.45 | 17.87 
SS are 13.19 8.75| 0.04/ 0.05| 13.23| 3/09 
Tar-wacadam{ .. 54.60 15.54] 2.43/ 3.17| 57.03| 13.33 
Tram tracks, viz. : | 
Granite centre, mac- 
adam sides .. ..| 5.54 1.58 0.12 0.16 5.66 1.32 
Wood centre, mac- 
adam sides .. ..) 4.91 1.40 — | - 4.91 1.15 
Total .. --| 221.55 63.05 4.81 6.28 | 226.36 | 52.90 
Boulders .. » » mane 3.44 0.24 0.31 12.33 2.88 
Water-bound mac-| } 
aa - «| 117.72 | 88.51] 71.51 93.41 189.23 | 44.22 
Total mileage «-| 351.36 100.00 | 76.56 | 100.00 | 427.92 | 100.00 


Lovegrove, borough engineer of Hornsey, and consisting 
of carefully graded destructor clinker mixed with bitumen 
or asphalt, has been put into service during the year. 
Test lengths have been laid in several streets. In one 
case over 1000, super yards were re-surfaced on this 
plan, the old macadam being retained as the foundation. 


In one case where there is very heavy traffic, the material | 


has been laid right up to the tram rails. In one place 
loads of from 50 to 100 tons pass over the trial piece ; in 
another there is heavy mixed traffic, including motor 
omnibuses. So far, the results have been good, and if 
they continue to be so, there will, says the report, ** be 
available a cheap paving, more permanent than tear 
macadam, and therefore suitable for roads with traffic too 
heavy for the latter, at the same time less costly than 
setts or asphalt, and with the further advantage of 
utilising surplus clinker from the destructor, which now 
has to be disposed of at considerable cost.” 

An outstanding feature of highway work in Sheffield is 
the remarkable success of the tar-macadam roads, which 
are exceeding expectations, both as to length of life and 
low cost of maintenance. The report mentions, par- 
ticularly, the roads paid for out of money lent by the Road 
Board. . The last instalment of that money is due to be 
repaid in October, 1918, and the roads themselves are 
nearly as good as when laid. One of them has withstood 
an immense amount of special traffic—connected with 
war undertakings—which has completely worn out 
adjoining waterbound roads laid at a later date. Another 
is carrying a considerable motor omnibus traffic, which 
had not commenced when the road was reconstructed, 
with very little detriment to the tar-macadam. ‘‘ Such 
work,” remarks the report, ‘‘ will more than pay for 
itself, besides being advantageous both to vehicular and 
pedestrian traffic.” 

In discussing concrete roads, the statement is made that 
thoroughfares of this character in other districts have been 
inspected, but that so far there is no convincing evidence 
that concrete roads, pure and simple, would be suitable 
for wide use in Sheffield. It is, however, pointed out 
that, in view of possible restrictions upon the use of other 
road-making materials, it may become necessary to adopt 
this system to a gréater extent than would otherwise be 
thought desirable, and that, in fact, many of the asphaltic 
roads already laid in the city are, practically, of reinforced 
concrete depending for their strength entirely upon the 
concrete, but having a thin wearing surface of asphalt. 

During the past four years the quantities of macadam 
used have been as follows : 





Tar-macadam. Granite, &c. Total. 

Tons. Tons. Tons. 

1913-14 .. .! 25,205 5745 30,950 
1914-15... 18,259 5335 23,504 
1915-16 ... 10,677 3711 14,388 
1916-17 8,342 4169 12,511 


Tarspraying is being employed in continually increasing 
amount. In 1907 only 98,616 square yards were so 
treated. The figures for the years 1914, 1915 and 1916 
were 483,526, 663,915 and 836,033 square yards respec- 
tively. In this way many of the old waterbound roads 
which, otherwise, would have needed reconstruction, have 
been kept in serviceable condition. When first adopted, 
the tarring of road surfaces was looked upon chiefly as a 
remedy for the dust nuisance ; it has now been proved to 
be one of the most effective ways of securing economy in 
road maintenance, and has, undoubtedly, saved many 
roads which, without this protection, would have gone to 
pieces during the last two winters, when the weather 
conditions were particularly severe. The area tarred 
during the current year will, it is stated, exceed one million 
square yards. 

With regard to street cleansing, the report shows that 
the cost during 1916-17 was £36,573, as compared with 
£37,205 during 1915-16. Three motor sweepers are now 
employed, and they have replaced nineteen horse sweepers. 
Up to the end of the year dealt with by the report, the 
first motor sweeper had covered 18,636 miles, the second 
14,082 miles, and the third 9587 miles. All three machines 
were designed and constructed departmentally, second- 
hand chassis having been utilised for the purpose. A steam 
wagon is now at work removing sweepings, and an electric 
wagon for the same work is on order. The committee is 
in negotiation for a machine, to be hauled by a motor 
lorry, which not only sweeps the streets, but picks up the 
sweepings and deposits them in the lorry ready for transfer 
to the tip. Each street throughout the city area is swept 
on an average twice a week, busy streets being cleansed 
every day, while less used streets are not cleansed so 
frequently. The cost per mile of street cleansed was 
£104 4s. per annum, this figure including watering, but 
not snow removal. 








A COMPARISON OF THE WORKING COSTS OF 
THE PRINCIPAL PRIME MOVERS.* 


By OSWALD WANS, of Lincoln, Member. 


TuE problem of economical power is one that must repeatedly 
present itself to those responsible for the welfare of industrial 
concerns, or indeed to any one upon whom falls the onus to 
provide power for whatever purpose. Yet the available data are 
seldom complete and are frequently misleading. The claims and 
working costs advanced in favour of the several prime movers are 
often conflicting and difficult to reconcile with fact. It is not 





*The figures given for the unadopted streets include about one and 
a-half miles of streets in which works are completed, but which on 
March 25th, 1917, were not formally adopted 

+ Includes 3.98 of Durax paving and 0.17 
and granite. 

{Some of the tramway routes with paved centres have tar-macadam 
sides, which increases the length of tar-macadam to about 63 miles. 


of a mile of combined wood 


There are now sixteen streets in which lengths of 
asphaltic surface have been laid, the total area covered 
being 15,000 super yards. As: far as can be seen at 
present, this material appears likely to be more economical 
than wood blocks or granite setts, both of which will, 
probably, remain’ very expensive for some time to come. 
Wood blocks are, at present, practically unobtainable, but 
this contingency was foreseen, and large purchases were 
inade in the earlier stages of the war at prices, which 
compared with those now obtaining, have effected a saving 
over at least £4000. Moreover, sufficient material has 
bean acquired to carry on until next year at any rate. 

* Road surfaces constructed under the patent of Mr. E. J. 





o 

suggested that a lack of good faith is responsible, as an analysis 
of such estimated costs generally reveals the fact that the 
explanation is to be sought in the too limited basis upon which the 
costs have been founded. The condition that a certain type of 
engine possesses an exceptionally high thermal efficiency does not 
necessarily establish its commercial superiority. On the con- 
trary, an engine of lower thermal efficiency may, under favour- 
able conditions, be a sounder proposition from the commercial 
standpoint, and this in practice is the ultimate criterion of the 
engine’s worth. 

‘Working costs based thainly upon the low rate of fuel con- 
sumption are practically useless, and although the statement 
may be termed obvious, nevertheless, not infrequently one finds 
that the capital charges are either inadequately covered or 
entirely ignored. One may allege, without feeling, that the 
advocates of internal combustion engines have been the greatest 
offenders in these respects, but it must be acknowledged that 
nowadays the undertakings of manufacturers generally are based 
upon broader lines, due doubtless to the accumulated data con- 
sequent upon a more extended experience. ‘ 





* The Institution of Mechanical Engineers. 





The object of this paper ig to give data that will be of service 

in estimating capital expenditures and working costs, and in 
establishing the relative commercial value of the principal prime 
movers. For this purpose typical examples of the following prime 
movers will be considered :—-Suction gas engines and plants 
burning anthracite, coke and wood refuse ; gas engines using 
town gas s oil engines of the solid injection high compression 
ad 7 ; Diesel engines ; steam >. ; : 
‘be scope of the paper includes units up to a working load of 
500 brake horse-power, a power range embracing the engines for 
which there is by far the greatest demand. For high powers two 
or more units can be used sometimes with advantage, for such 
installations possess a considerable power flexibility, in that the 
units may be cut out or put into service to suit the load require- 
ments. This facility largely obviates the disadvantages of 
underloading, particularly valuable in the case of an internal 
combustion engine, and offers a further advantage in the event 
of a breakdown of one unit, for a complete stoppage of work may 
be prevented. In a multi-unit installation the expenditure and 
working costs may be taken as proportional to the number of 
units. 

It is desirable to confine the present paper to the power units 
indicated, as the factors governing the costs of the larger installa - 
tions are distinct ; for example, the possibility of using bituminous 
coal with a recovery plant, live and exhaust steam turbines, &c., 
should be considered, thus introducing another set of conditions. 
It is perhaps hardly necessary to state what working costs, to be 
of commercial value, must contain the charges due to capital 
expenditure, depreciation, &c., as well as those arising from the 
direct running expenses. Further, the latter should be founded 
upon ‘ everyday” performances ; the results of ‘* kid-glove ” 
tests should be carefully avoided. 

The items constituting the total working cost are :— 


Capital Charges :— \ 
Depreciation. 
Insurance. 
Interest upon capital expenditure. 
Running Charges .— 
Cost of fuel. 
lubricating oil. 
water supply. 
sundry stores. 
labour. 
repairs. 


-Total working cost. 


” 8 





It is necessary to determine first the capital expenditure, 
and this factor therefore will be dealt with at once, and the 
remaining charges in the order tabulated. The eharges arising 
from rent and taxes must be considered in addition, but owing to 
the wide variation in their amounts it is not possible to make 
allowance here. They can be determined with accuracy only 
after a full investigation of the local conditions. 


Capirau EXPENDITURE. 


The capital expenditure should cover the total cost of the 
completed installation in working order. The following list gives 
the items included in the expenditure curves, Fig. 1. 


Installation. Items included in Expenditure. 

Industrial engine, pulley, foun- 
Suction gas engine. dation bolts, compressed air, 
Town gas engine. starter with receiver and connec- 
Solid injection oil engine. ~ tions, exhaust pipe and silencer, 
Diesel engine. rring gear, cooling tower, tanks, 
water circulating pipes and pump, 

foundations, erection. 
* Producer, cleaning plant and 
Additional for suction gas | charging platform, air and gas 
i piping, producer foundation and 


engine, 
bolts, erection. 
Additional for town gas f Gas bag, connections, und air 
engine. | piping. 


Additional for solid in- ) 
jection oil engine and | 
Diesel engine. } 


Fuol tanks and piping. 


Industrial jet and surface con- 
densing superheated steam engines, 
barring gear, foundation and bolts, 
steam, exhaust and feed piping, 

~ boiler, seatings and flues, super- 
|heater, feed water heater and 
pump, steel chimney, economiser 
om 150 brake horse-power and 
upwards, erection. 


It will be observed that buildings and flooring have not been 
included. These exemptions are made as their cost varies 
widely, being largely dependent upon the taste of the purchaser, 
and may therefore range from a bare galvanised structure to a 
substantial stone or brick building. Furthermore, existing 
buildings are frequently used with more or less modification. 

The cost of the buildings for internal combustion engines would 
be less than for a steam plant, and this applies equally to suction 
gas engines, for the producer and cleaning plant do not require a 
covering, whereas some form of protection is necessary for a 
boiler. A well equipped engine-house should possess a crane, but 
the cost of this item is dependent to a certain extent upon the 
proportions of the engine-house, and has consequently not been 
taken into consideration, but its cost would not be materially 
different for the several types of engines. Cooling towers have 
been included in all cases, with the exception of the smaller gas 
and oil engines of about 50 brake horse-power, as the more usual 
practice is to employ cooling tanks suitable for thermo-syphon 
circulation. 

When deciding the size of the engine, it is necessary to consider 
its overload capacity, for this factor greatly affects the capital 
expenditure, the reliability, and the fuel economy. It may be 
remarked in passing that much of the trouble at times experi- 
enced with internal combustion engines is solely due to excessive 
overloading. That gas and oil engines should have a large 
power margin is an essential of reliability and cannot be too 
strongly emphasised. The effect of the overload capacity upon 
the economy of an installation is dealt with later, and for the 
present merely its influence upon the capital expenditure will be 
examined, The maximum overload that may be depended upon 
varies considerably with the type of engine, thus :— 


Steam engine. 


Steam engine . 35 per cent. above rated working load. 
Solid injection oil uA bet Me % ” 
engine .. a opren Meee OF ep Pet) ” ” 
Diesel engine 
Gas engine 


Ez 
15 ” ” ” ” ” 


| oe 9s 9 ” 


The larger overload carried gf a steam engine is a character- 
istic of considerable value in the handling of fluctuating and peak 
loads. Moreover, this advantage is attained without impairing 
the fuel economy at the selling load. Unfortunately - this 
feature is not possessed by an internal combustion engine. An 
overload of 35 per cent. may be carried, but only at the expense 
of the fuel economy at the mean working load, which in the case 
of a gas engine would be about 18} per cent. below the rated 
working load. i 

The degree of importance to be attached to the overload capa- 
city of an engine can be decided only after full consideration of 
the duty required, but for the purposes of comparison it* is 
necessary that similar load sandieietia are considered. for all 
installations, A common maximum load.of 35 per cent. above 
the mean working load consequently has been assumed, and tho 
effect upon the capital expenditure is illustrated by the following, 
table, 
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Steam engine .. 100 135 Nil 
Oilengine.. .. 100 115 17) per cent. 
Diesel engine .. 100 115 17) per cent. 
Gas engine. . 100 110 23° per cent. 


For a mean working load of 100 brake horse-power, and 135 
brake horse-power maximum load, it will be seen from the fourth 
column that a larger internal combustion engine is required than 
is indicated by the rated working load. For example, the gas 
engine must have a maximum load some 23 per cent. greater than 
the rated maximum load usual for a 100 brake horse-power rated 
working load engine requiring, it follows, a largerengine and 
outlay than appears at first sight to be necessary. 

The expenditure curves—Fig. 1—-give the total cost per brake 
horse-power. at the rated working load, and from these it will be 
seen that the cost of suction gas engine and plant of 100 to 110 


Fia. 1.—Expenditure Curves. 
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brake horse-power is £8.3 x 100 = £830, as against £8.1 x 123 

= £997 for a 100 to 135 brake horse-power engine, That is to 
say, the cost of the gas engine is increased by approximately 
20 per cent. in order that it may perform a duty equivalent to a 
steam engine of 100 brake horse-power rated working load. This 
oxample serves to illustrate how necessary it is when comparing 
capital expenditure to place the comparison on “ all fours” as 
regards power capacity. « 

The expenditure curves are based upon the costs of horizontal 
engines, excepting Diesel engines, but would not be greatly 
different for the vertical type. Generally speaking, vertical 
engines cost more per horse-power, but a saving is effected in the 
cost of the foundations. 

Depreciation.—A divergence of opinion appears to exist as to 
the annual charge that should be made to cover depreciation. 
The seller naturally wishes to place as favourable a complexion 
as possible upon the engine in which he is particularly interested, 
and it is to be feared that this desire tends to under, rather than 
over, estimation of the charges under this heading. Generally 
speaking, the estimated costs of steam installations show a 
greater uniformity and liberality in this respect than is usual with 
internal combustion engines. As an example of the low rate for 
depreciation for the latter, the not uncommon charge of 5 per 
cent. may be cited. A little reflection should show how inade- 
quate a provision this affords. It will be well to explain briefly 
what is here implied by the term depreciation. The depreciation 
charge is considered as the annual amount that should be written 
off the capita] expenditure to cover the deteriorating value of the 
plant as regards obsolescence. This definition does not agree 
with general usage, inasmuch as wear and tear are not included. 

In the author’s opinion this departure is justified because : 
(1) Developments are nowadays so rapid that there is an 
increasing tendency for a power plant to become economically 
obsolete before it is worn out. (2) The allowance made for 
repairs should be sufficient, in a modern engine, to cover wear 
and tear during its economical life, whilst serious breakages 
should be covered by insurance. 

Viewed from these standpoints, it follows that the depreciation 


Fic. 2.—Fuel Consumption Curves. 
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charge is solely dependent upon the anticipated economical life of 
the installation. In other words, it is not a matter of how many 
years an engine may run, but for what period it can be reasonably 
e ted to maintain its economical superiority over competing 
prime movers irrespective of type. Immediately this superiority 
is lost, the commercial value of the installation as a source of 
power falls, and the advisability of replacing it by an up-to-date 
plant. should be considered. 

It is false economy to keep a plant in service merely because it 
continues to perform the duty for which it was originally 
installed. Yet it is surpr'sing how often one finds an antiquated 
engine strugyling along with its load, and positively eating money 
that could be saved by substituting a modern plant. The 
depreciation of'5 per cent. referred: to above corresponds to a life 
of well over fifty vears, if.based upon the diminished value, and 
allowing a bigh scrap value: of about.twenty years if taken in 
equal annual instalments. In either case the anticipated life is 
obviously excessive. The determination of this period must, in 


the nature of things, be somewhat prophetic, nevertheless the 
past, to a great extent, is an index to the future, and it may be 
inferred that an internal combustion engine; beforé the expiry of 
twenty years’ service, would’be an extravagant consumer of fuel, 
and in a generally worn. out .condition:‘;, indeed, thia_ would: be 
equally true of a steam installation. 


The -depreciation rate should spread. the expenditure. burden 
over.a reasonable number of years, and permit in good time of the 
removal of the power plant in favour of a more modern type, 
should the developments in later-day G sowie render the running 
costs comparatively high. It is considered that a uniform annual 
rate of 8 per cent., equivalent to twelve and a-half yéars’ service, 
fulfils these conditions, and that this rate should apply to all the 
prime movers under consideration, seeing that the commercial 
life is dependent upon the best practice irrespective of the type 
of engine. The amount written off annually is therefore 8 per 
cent. of the total expenditure given by the curves—Fig. 1. 

It should be noted that this uniform rate is intended to apply 
to cases in which the several prime movers under consideration 
are applicable and therefore in titi The ec titi 





ip vo 
factor applies to the large majority of installations, but there may 
be instances in which the working conditions render especially 
suitable a particular type of prime mover, thus eliminating this 
factor, and thereby deferring the probable date at which the 
plant may be considered obsolescent. 

Insurance and Interest.—The cost. of insuring an installation is 
a small item, and varies somewhat with the power unit and the 
insuring company. ‘The insurance premium for engines usually 
covers breakages, but not wear and tear, and this fact should not 
be lost sight of when fixing the annual reservation for repairs. 
The premiums range from about one-eighth per cent. of the cost 
in the case of boilers to about 3 per cent. for Diesel engines. The 
charges under this heading are therefore comparatively small, 
whereas the accruing advantages are self-evident. The rate of 
interest upon the capital expenditure has been taken as 5 per 
cent. in the working cost curves—Figs. 5 and 6 (post). 

Cost of Fuel.—As already sheted, estimated working costs, 
founded upon the fuel consumption possible at the most econo- 
mical load, are of little value. Everyday figures only should be 
considered, and failure in this respect is frequently the cause of 
erroneous estimates. In practice an engine seldom runs at the 
rated working load, having to cope alternately with loads that 
may be temporarily greatly in excess, and at other times con- 
siderably less. These practical conditions have a marked bearing 
upon the working costs, and particularly so in the case of an 
internal combustion engine. 

The accompanying curves—Fig. 2—show the average con- 


sumptions in B.Th.U. per brake horse-power hour at the rated | 


working load. These values, however, hold good only when these 
loads are carried continuously, and the extent to which modifica- 
tion is necessary to suit practical conditions is contingent upon 
the load factor and the peak loads to be handled. These factors 
may vary widely, consequently each case must be considered 
upon its merits ; but to effect a comparison a common overload of 
35 per cent. will be assumed again. This condition necessitates 
the underloading of all the installations with the exception of the 
steam plant ; that is to say, the mean working load will be below 
the rated working load to an extent dependent upon the maxi- 
mum load capacity of the unit—see tables. This underloading 


Fic, 3.— Consumption and Load Curves. 
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increases the consumption, and the curves—Fig. 3—show the 
average percentage increase for a given decrease in load below 
the rated working load. 

These curves clearly indicate the importance of the correct 
determination of the load factor, and the absolute necessity to 
consider similar load conditions in order that a true comparison 
may be made, The following table shows the increase in fuel 
consumption due to the underloading necessitated by an over- 
load of 35 per cent. :— 

Percentage of mean 


Increase in consump- 
working load below rated 


Installation. tion due to under- 


working load. loading (from Fig. 3). 
Steam engine Nil - Nil 
Oil engine 14.5 2.5 
Dieselengine.. .. 14.5 2.5 
Suction gas engine 18.5 12 
Town gas engine... 18.5 8 


A further allowance must be made for stand-by losses, which 
will depend upon the frequency and length of the stoppages. 
This loss, of course, applies only to suction gas and steam instal- 
lations, and the amount may vary considerably according to the 
care exercised. The following values, expressed as a percentage 
of the fuel consumption at the rated working load for a working 
week of 60 hours, have been included in the working costs’ curves— 
Figs. 5and 6: 





Per cent. 
Suction gas installations. Anthracite 8 
Suction gas installations. Wood é 6 
Steam installations “3 16 


In cases where the plant runs continuously throughout the 
week the losses would be considerably less, and would be about 
one-third, assuming that the boiler or producer fires are kept 
alight over the week-end. 

Cost of Lubricating Oil._—The quantity of lubricant necessarily 
varies widely in practice, even in similar engines, due partly to 
the differences in manufacture and to the care or negligence on 
the part of the attendant. To cover amply these factors, the 
charges should be of:a liberal nature. 

The accompanying curves—Fig. 4—give representative con- 
sumptions for new oil, no allowance having been made for filtering 
and re-using theoil. The saving effected by filtering is worthy of 
consideration, for it is possible by this means to reduce materially 
the oil bill. It should be noted, however, that filtered oil cannot 
be recommended for use in cylinders, unless enriched by about 
30 per cent. of new oil. It will be observed that as the total 
quantity of oil is given, it must include both cylinder and bearing 
oils. ‘For internal combustion engines itis customary to-use one 
grade for both purposes, whereas two qualities: are usual for 
steam engines, in which approximately one-third of the total 
quantity will be required for the cylinders and the remainder for 
bearings, &c. The adoption of one grade of oil has a: practical 
advantage in preventing the use of the wrong oil for, say, the 
cylinders, a mistake likely to have serious results in an oil or 
gas engine. , 

Cost of Water Supply.—In many localities a plentiful and 
gratuitous water service is not available, and the cost of the 
necessary supply becomes a matter of moment. With a free and 
suitable supply the water may be returned, directly after use, to 
the source, thus obviating the. cost. of a cooling plant. Fre- 
quently, however, the loca] charges render. necessary. a. closed 
‘system . whereby, --with.-little loss the .water.-ean-. be. used 





‘repeatedly. . For.thé smaller internal combustion engines, up to 








50 brake horse-power, coolirig tanks are very general, but for 


larger powers a cooler, of, say, the tower type, becomes necessary. 
‘or 


The tower cooler is equally applicable cooling condenser 
water, and possesses the advantages of simplicity and low cost, 
but owing to its bulk is not always adaptable. When the 
requisite space is not available, a more costly form of cooler may 
be a necessity, but such cases are not general, and must be con- 
sidered individually. 
In the expenditure curves—Fig. 1—the cost of a cooling tower 
is included for internal combusti i above .50 horse- 
wer, and for surface, but not jet condensing steam engines. 
n the latter case it is assumed that the water is run to waste. 
The water lost by evaporation, in passing through the cooler, 
may be taken as 5 per cent. of the total water in circulation. 
There may be a further loss due to leakages, but in a well-kept 
installation the loss on this account is negligible. This cooler 
loss holds good for steam engines and internal combustion 
engines, but there is a further loss in a suction gas plant in the 
water required for supplying steam to the gas producer and in the 
effluent from the cleaning plant. The former water is, of course, 
not recoverable, and the latter can be and is sometimes used 
several times: before disposal. Unless special provision is made, 
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the water is prone to foul the circulating pump and pipe lines 
and when ultimately disposed of is apt to arouse suspicion in the 
municipal mind owing to its more concentrated nature, and this 
applies particularly to wood refuse fuel. 

Often the cleaning water can be taken continuously from and 
returned to a neighbouring pond or river without charge. It 
may be remarked that the effluent after once passing through the 
cleaning plant is of a harmless nature, and if turned into a sewer 
or a river all traces of tar must be removed, as this appears to 
be the béte noire of local authorities. ; 

The following table gives the total quantity of water in service, 
and the make-up water necessary to replace the cooler and 
cleaning plant losses. The latter quantities only need be con- 
sidered in working costs, for the cost of the initial supply of 
water is negligible. 


Water Consumptions. 
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Cost of Sundry Stores.—The payments arising from these items 
are small, and are generally covered by a charge of 0.0}d. per 
rated brake horse-power hour for any of the prime movers 
under consideration. 

(To be continued.) 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Iron and Steel Prices Going Up Soon. 


THE effect of the enhanced price of coal will be 
to add very substantially to the cost of producing iron 
and steel, and far-reaching readjustments are this week 
being discussed in all Birmingham and Midland iron and 
steel circles. It is understood that the coke interests are 
in consultation with the Ministry of Munitions as to the 
extent of the advance which will be necessary to bring 
their prices into correspondence with those fixed for coal. 
A deputation of blast-furnace owners has also waited upon 
the Department to represent the claims of pig iron pro- 
ducers, according to the understanding that the schedule 
of maximum prices would be reviewed in the event 
of any change with regard to coal. Five shillings is men- 
tioned as the amount which it is suggested should be added 
to the price of coke, but in some quarters it is argued that 
this will be insufficient, as it would leave out of account 
the fact that the wages of the men employed at the coke 
ovens have gone up with those of the miners. On this 
basis of calculation the: proportionate advance should be 
nearer 6s. 3d. Any such addition as this to the present 
price of coke would necessarily entail a heavy increase in 
the cost of pig iron, and the increase would spread with 
cumulative effect ‘through the finished branches of the 
iron and steel trades. The smelters express entire con- 
fidence in the favourable consideration of their applica- 
tion for an advance, recalling the understanding they have 
with the Ministry that. the schedule shall be reviewed 
whenever coke goes up. Makers of finished iron are con- 
tent to await developments... They argue that since the 
present limits were. fixed there has been an appreciable 
addition to the cost of production....Iron and steel pro- 
ducers are. exercising great. caution. “Many” of thém are 


‘holding off the, market altogether, partly, on account of 
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heavy commitments and partly because they deem it 
prudent to wait a while till they see how the effect of the 
advance in fuel shapes. Most of those who enter into 
new engagements do so conditionally, stipulating that 
any increase of price authorised before completion of the 
order shall apply. The comprehensive reach of the con- 
trol checks any inflation. It is recognised, even by those 
who take a more sober view of the implications of the new 
coal prices than is indicated in the figures quoted above, 
that the price of raw material, and of the finished article, 
are of what is essentially one problem. The mem- 
bers of the South Staffordshire iron and steel trade are 
being called together to take counsel on the new situation, 
but at present everything hinges on the amount which 
is to be added to the price of coke. 


Merchant Bar and Strip Trade. 


The bar mills are working up to full capacity. 
A large proportion of special qualities is being called 
for. Values are uncompromisingly firm. Most of the 
bars of merchant grade are taken up by Government 
work. Small rounds, squares, and flats are required in 
large quantities for the home trade. Inquiries from 
France have moderated, but that is attributed to the re- 
cognition by prospective customers that there is no longer 
any possibility of responding to their requirements. For 
small iron bars the quotation is £16 10s. to £16 15s., jin. 
is. Government agents only are in a position to 
secure ordinary merchant bars at the controlled rate of 
£13 15s. net, at makers’ works. They. however, are by 
far the largest customers, and people who are fortunate 
enough to get small quantities for urgent business not 
directly associated with war work willingly pay 10s. to 
15s. a ton more, delivered. Puddled iron is wanted for 
bars, and, in a greater degree, for billets, which are used 
in some cases as finished iron. They command about 
£13 10s. a ton, compared with £12 10s. to £12 15s. for 
puddlei bars. Activity in the tube-drawing works 
creates a big demand for gas strip. Quotations are as 
high as £16, but this figure is outside the ideas of buyers, 
and the bulk of the material changes hands at from 
£15 10s. to £15 15s. 


Pig Iron. 

There are inquiries for pig iron which furnace- 
owners will not entertain. The stringency that has 
lately developed is not emphasised, however, by any 
great pressure for new contracts, since consumers rely 
on the Ministry of Munitions to find a way out in the 
last resort. Meanwhile producers and consumers are 
left to make the best arrangements they can. Some 
agents do not disguise their preference for an official al- 
location of supplies. Basic being of vital import, and the 
output being stil] far short of the needs of the situation, 
the bulk is assigned direct to the works where it is re- 


quired. There is, therefore, not much coming on the 
market. Current maximum prices are as follows :— 
Pig iron: South Staffordshire part-mine forge 100s.; 


foundry, 102s. 6d.; all-mine forge, 115s.; foundry, 120s.; 
warm-air forge, 145s.; foundry, 155s.; special quality 
(Lord Dudley’s cylinder), 167s. 6d.; cold blast, 182s. 6d. 
North Staffordshire : No. 4 forge, 95s.; foundry numbers, 
97s. 6d.; basic, 97s. 6d. Northamptonshire : No. 4 forge, 
87s. 6d.; No. 4 foundry, 89s.; No. 3 foundry, 90s.; No. 2 
foundry, 92s.; No. 1 foundry, 94s.; basic, 97s. 6d. Derby- 
shire: No. 4 forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 
foundry, 94s. 6d.; No. 1 foundry, 96s. 6d.; basic, 97s. 6d. 
Substantial quantities of Derbyshire and Northampton- 
shire foundry iron are coming into the munition-making 
area of this district, and helping to augment the Stafford- 
shire supplies. Deliveries cannot be made as fast as the 
works desire. The pipe trade remains very quiet, owing 
to the inactivity of gas and water undertakings at home. 
Basic iron, which commands the full rate of 97s. 6d., 
scarcely affects the market, as it is distributed by the 
makers according to Government instructions. 


Steel Trade. 


Demand is rather more intensified, if anything, 
in the steel branches than in iron. Sheet and tin-plate 
makers are still extremely short of bars. The position 
remains under the close supervision of the authorities, 
and material is portioned out to manufacturers for essen- 
tial work only. While the basis price of finished rounds 
is £18 10s., makers are able to dictate their own terms 
with regard to the thinner gauges if they are in a position 
to give delivery. Business in steel sheets is moving rather 
more freely. The controlled price of £17 for black sheets 
of 24 w.g. in large lots, and £19 in two-ton lots is not 
acquiesced in unreservedly, but while they have not aban- 
doned the hope of getting it raised, makers are accom- 
modating themselves to the new conditions in the mean- 
time. With regard to the ‘control’? which has been 
established over manufacturers’ prices for sheets, an 
intimation has been received that the position of merchants 
is still under consideration. Plates are coupled. with 
sheets in this connection. No direct restraints have as 
yet been applied to the operations of merchants, but 
supplies are so short that there is no danger whatever 
of the trade getting out of hand. Some American blooms 
for high-class tube work are coming over, but they are 
insufficient to satisfy the demand. The price is about 
£35 at Liverpool. 








LANCASHIRE. 
(From our own Correspondents.) 
MancuEsTER, Thursday. 
Iron, Stee], and Metals. 


THERE has been no definite change in the position 
of the iron and steel trades, and the stringency in the 
finished iron and steel departments is as great as ever ; 
while so far no relief from America would seem to be in 
sight. The question of the position of the merchant in 
the trade is coming more definitely to the front, and it is 
probable that a sharp contest between what are supposed 
to be antagonistic interests—the manufactuting and the 
merchant sections of the trade—will take place. There 





are fortunately a good many manufacturers who believe 
that these interests are identical and that no cause for 
conflict exists; but it is to be feared that many large 
manufacturing interests are engaged in an attempt to 
destroy the merchant trade. 


Pig Iron. 


A good deal more interest is now shown in pig iron 
because of the probability, if not the certainty, that the 
rise in the cost of fuel will necessitate a thorough re- 
arrangement of the prices in the iron trade. It is rather 
curious to note how widely the opinions as to the amount 
of the change vary. One might have admitted that an 
increase of 2s. 6d. in the basis price of fuel would justify 
an increase of 5s. on the basis price of iron ; but it seems 
that there are people who claim a 15s. rise in common pig 
iron and others who talk of 10s. and 7s. 6d. per ton. 
The latter idea has been applied to Scotch iron, which has, 
right through the war, been proportionately very much 
dearer than common pig. Speculation as to the amount 
of the advance provides some interest in the market which 
has long been absent, and buyers will probably become 
more anxious to increase their yard stocks as much as 
possible, while on the other hand sellers wil] avoid contracts 
unless they can be protected in some way against any 
possible official advance. So far as Midland iron is 
concerned, the practice of inserting a clause providing for 
a change in the maximum has become fairly well estab- 
lished, although some buyers still fight against it. Now, 
however, that an advance is imminent, and that sellers 
of iron have inquiries in excess of what they can do, it 
will be comparatively easy to enforce the clause, and so 
far as I can discovér there has been no one during the 
present week willing to sell either Derbyshire or Stafford. 
shire iron on any other terms. The prices quoted are, 
of course, nominally unchanged at 98s. 8d. per ton delivered 
for Derbyshire No. 3 and 102s. 6d. for Staffordshire, plus 
any advance which may be authorised. This is, of course, 
all very well for the makers and sellers of pig iron, but 
it comes very hard on the ironfounder who has to take 
orders for castings without knowing positively what his 
pig iron is going to cost him. It causes great inconvenience, 
for he must either base his selling price on the present cost 
or guess at what he may have to pay. Probably the only 
safe course is to assume that pig iron may be 10s. dearer 
before the end of the year. There is some apprehension 
here that any increase in the maxima may be made 
retrospective, and this introduces a further element of 
chance into the calculations of the consumer. Scotch 
pig iron was quoted at 126s. 6d. to 128s., plus 1} per cent. 
when bought from a merchant, but offers of this iron 
were also made subject to any change in the maximum, 
and this is the first time such a stipulation has heen applied 
in the Seotch trade. 


Semi-steel. 


There were no offers of either billets or blooms 
on this :narket, and shell discard material seems to have 
disappeared. American importers are not yet able to 
arrange any business in billets, but small lots of wire rods 
are coming. These, however, are still at an extravagant 
price, viz., about £27; although the feeling as regards 
them is easier, and one would not be surprised to see the 
quotation down to £25 during the next month or so. 


Scrap. 


Holders of foundry scrap are firm, and anticipate 
higher prices as a consequence of the expected move in 
common pig iron. Of course, if the Midland irons are put 
up to 110s. delivered, some rise in ordinary cast iron scrap 
must be expected, although it should not rise proportion- 
ately. The better qualities used in place of Scotch iron 
will be dearer if the Scottish makers succeed in getting 
the extra 7s. 6d. per ton. At present dealers are rather 
reserved in their offers of cast scrap, but they still quote 
good machinery metal at 110s. and the best textile scrap 
at 115s. to 117s. 6d. In heavy wrought scrap more business 
has been put through as a consequence of some relaxation 
on the part of dealers, who have moved down a little 
to enable the consumer to come up and meet them. 
Business has been done at something under £7 on trucks for 
first-class lots, or about 3s. 6d. less than the dealers could 
charge under the present rules of restriction. Steel scrap 
is dull and nominal at 105s. on trucks, with practically 
no business of any importance ; and one would be inclined 
to think that there must be quite a large lot of such scrap 
now awaiting a market in Lancashire. Steel turnings are 
easy at 65s. to 67s. 6d. per ton on trucks. 


Metals. 


There is no change in copper. Strong sheets are 
quoted at £150 per ton. Tin has been much higher, but 
eased off alittle. Merchants quoted £248 for English ingots 
delivered. No lead was offered here. 


Barrow-tn-Furness, Thursday. 
Hematites, 


There is very great activity to report in the 
hematite pig iron trade of this district. There are thirty 
furnaces in blast, and the whole of the iron made is being 
put into prompt use. On local account steel makers at 
Barrow and at Workington are taking big and regular 
supplies, and so far as row is concerned wants will 
be heavier next month when additional steel plant is put 
into operation. The need of more furnaces at work is 
marked, and it is hoped with the fuller supply of ore that 
is coming to hand that more plant wil] be put into operation 
for smelting iron. The requirements of outside users 
of iron continue to be very heavy, and there is every 
prospect of this continuing to be the case for a long time 
to come. Prices are steady, with the full maximum rates 
quoted of 127s. 6d. per ton f.o.t. for parcels of mixed 
omer of Bessemer iron and 140s. per ton for specia] 

rands. 


Iron Ore. 


There is a very heavy demand for iron ore on 
local account, and smelters could easily take up the whole 
of the output of the mines. At the mines all through the 
district there is more activity on account of an increased 





number of men employed, and further batches are expected 
for the Cumberland pits. The output of high grade ore 
is considerable at the Hodbarrow Mines, and also from 
Roanhead, which is on the other side of the river Duddon 


Steel. 


In the steel trade there is a very busy state of 
affairs. The demand for semi-products is exceedingly 
heavy both on local and general home account, and every 
available mill is busily employed and the output is being 
maintained at a high rate. Finished steel is in quiet demand 
so far as most sections are concerned, but for shipbuilding 
material there is a very keen demand on account of 
merchant and other construction, and it is expected that, 
in a very short time—the first week in November it may 
be—the two plate mills at Barrow will be in operation 
again. They in stood idle for many months. Improve 
ments have recently been in hand in the Siemens depart 
ment at the Barrow works. Steel prices are steady, with 
heavy rails at £10 17s. 6d. to £11 ; Jight rails, £14 to £14 10s.; 
heavy tram rails, £14; billets, £10 7s. 6d.; ship plates, 
£11 10s.; and boiler plates, £12 10s. per ton. Ship 
builders and engineers are full of work, and their allied 
industries are as busy as they can be, 


Fuel, 


There is a keen demand for coal, and steam sorts 
are at 27s. 6d. per ton to 30s. House coal runs from 
27s. td. to 37s. 6d. per ton delivered. The demand for 
coke is active, and will be fuller shortly, with East Coast 
sorts at 33s. to 35s. 6d. per ton, and Lancashire cokes 
are at 3is. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THERE has been no development yet in 
connection with the projected advance in pig iron rates, 
consequent upon the increase in the price of coal. That 
there will be an advance is believed to be certain, but the 
general view appears to be that it would be much better 
all round if instead of raising prices the Government itself 
took in hand the necessary readjustments. There is not 
much change to report in the general conditions of the 
pig iron trade. Consumers have been putting in 
supplementary applications for iron, but while allocations 
are obtainable without difficulty, delivery this month is 
doubtful, for makers have as much as they can manage. 
Moreover, there is a great shortage of trucks. Some of the 
extra iron may be got away, but the balance will have to 
be the subject of a fresh application in November. A good 
business has been put through for forge iron, which is not 
controlled, some substantial parcels having been sold at a 
shade below the ruling maximum. On the other hand, 
some makers are not disposed to sell below the maximum. 
The export trade is very quiet and the licences for 
September are still awaited. Home maximum prices 
are unc at 92s. 6d. for No. 3 Cleveland pig iron, 
No. 4 foundry and No. 4 forge, with a premium of 4s. for 
No. 1. The export prices are :—No. 1, 107s. 6d.; No. 3, 
102s. 6d.; No. 4 foundry, 101s. 6d.; and No. 4 forge, 
100s. 6d. 


as 


Hematite Pig Iron. 


There is a very busy state of things to report in 
the hematite pig iron trade on the North-East Coast. 
Smelters of iron are experiencing a very full demand, 
fuller, in fact, than they can deal with. They are doing 
their best to meet requirements, but a much heavier 
output is required to achieve this end. As fast as the iron 
is made it is delivered for conversion into munitions of war, 
almost wholly, for private contracts in these days stand 
little chance of fulfilment. Preparations for increasing 
the output are being actively pushed forward, and there is 
every reason to believe that in the course of the next few 
weeks several additional furnaces wil] be put into operation. 
Home deliveries are adequately maintained under the 
careful supervision of the Control Committee. Export. 
business continues very difficult. Fair supplies are going 
forward to France, but there are as yet no licences to hand 
for exports to Italy, and business for the time being is 
more or less held up, notwithstanding the persistent 
inquiry. The home maximum price of East Coast mixed 
numbers is 122s. 6d. The export quotation to France and 
Italy is 141s. plus the excess neutral ore freight. 


Iron-making Materials. 


The foreign ore trade is practically unchanged. 
A steady hand-to-mouth business is being put through as 
occasion offers, but for the most part consumers are very 
heavily bought and are rather concerned with deliveries 
than with new business. Coke is in good supply, with the 
price of good medium furnace kinds around 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


War steel indents are growing in proportion, and 
there is a continuous pressure on the works to fulfil 
requirements. It is nowadays not a question of values, 
but for what purpose the material is wanted. Consumers 
would be well content to place orders forward if they 
could do so on anything like sure conditions respecting 
date of delivery, but the steel makers are so doeply 
committed to Government work that they are not in a 
position to entertain the business offered to them. Even 
new business relating to the war is beset with obstacles, 
the steel works having so much work on hand under 
primary certificates. Constructional material is much in 
request, particularly for the shipyards, where the building 
of standard vessels is proceeding at a great pace. There 
is no diminution of activity in the manufactured iron trade, 
in which bars continue to be the main production. The 
principal quotations for home eding are as follows :— 
Steel ship plates, £11 10s.; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.;. steel joists, £1] 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; common iron bars, £13 15s.; 
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best bars, £14 5s.; double best bars, £14 12s. 6d. The 
‘following are nominal quotations: for. export :—Common 
‘jron ‘bars, £15; best bars, £15- 58.; “double best: bars, 
£15 12s, 6d.; treble best bars, £16; packing iron, £13 10s.; 
packing iron, tapered, £15 15s.; iron ship angles, £15; 
iron ship rivets, £18 10s.; steel bars, basic, £16 10s. to 
£17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; steel 
ship plates, jin. and upwards, £13 10s.; fein., £13 15s.; 
fin., £14; *in., £16; }in., £18; steel boiler plates, 20s. 
on the foregoing prices; steel joists, £11 2s. 6d.; steel 
sheets, singles, £20; steel sheets, doubles, £22; . steel 
hoops, £17; heavy sections of steel rails, £12; all less 
24 per cent., except ship plates, angles and joists, packing 
iron and iron bars. 


Scrap. 


The position as regards wrought iron scrap 
continues to improve. There is now more disposition on 
the part of consumers to place orders, and a fair amount 
of business has been transacted. The supply, however, is 
by no means great. All descriptions of steel scrap are in 
brisk demand. In the manufacture of high tensile steel 
bars much use is being made of shell discard steel, which 
has been found most valuable, There is not much business 
passing in foundry scrap. 


Shipbuilding. 


The enterprise of North Country shipbuilders in 
preparing for the big demand for tonnage which is in view 
is attested by two more interesting developments. The 
Sunderland Shipbuilding Company has in hand a scheme 
for constructing two new berths. It has acquired from 
the River Wear Commission a piece of land which the 
Jatter body reclaimed from the sea. The land is 
immediately to the east of the firm’s existing berths, but 
is so situated that it will enable the firm to build a much 
larger type of vessel than has hitherto been the case. 
On the Tees, Sir Robert Ropner and Sons are negotiating 
for over 3000 yards of additional Jand adjacent to their 
premises at Stockton, in order further to extend their 
yard. The present and future shipbuilding position, 
however, is viewed with deep concern by shipowners in the 
North of England. The question was discussed this week 
at a meeting of the owners’ association, and attention 
was directed to what was declared to be a very grave 
outlook for the British mercantile marine after the war, 
in view of the impossibility under existing and prospective 
conditions of shipowners being able to replace the serious 
diminution of their mercantile fleets by new vessels. 
A resolution was adopted viewing with deep concern the 
fact that large orders had been placed with British ship- 
builders by neutral shipowners at £25 per ton for delivery 
after the war, as and when the Government might grant 
permission, with a further provision that any increase in 
material or wages over existing costs should be added to 
the price of the contract. The price paid represents at 
least four times pre-war costs, and such a capital outlay 
could only be justified on the assumption that this 
increased cost is provided out of profits, which are now 
being earmarked and used for the development of their 
mercantile marine. On the other hand, British shipowners, 
owing to the exigencies of the war, have had their profits 
reduced to practically pre-war basis, and at the present 
time many are trading actually at a loss. The resolution 
further declared that the amounts recovered for vessels 
lost could not possibly be sufficient to replace tonnage at 
anything like such a figure. It followed, therefore, that 
to compete with these neutral owners new capital must 
be introduced, and this was not commercially practicable. 
The association urged the Government to revise its policy, 
and to take such steps as would enable British owners to 
rehabilitate the British mercantile marine. 


The Coal Trade. 


The coal trade has made a fairly effectual 
attempt to settle down after the confusion following the 
issue of directions for the future sale of coal. Several 
points, however, have still to be cleared up. For instance, 
it has not been made clear whether coal supplied to the 
Admiralty under requisition will receive the extra 2s. 6d. 
nor whether the advance applies to coke, while the all- 
important question of contracts still remains doubtful. 
The question of coke will be very difficult to decide. So far 
it appears that the advance does not apply to coke, which 
is quoted nominally at old prices. Coke is under the 
control of the Ministry of Munitions and not of the Coal 
Controller, and it is said that the former authority is not 
favourable to advancing the price, since it will necessitate 
a corresponding increase in pig iron and upset the whole 
range of iron and steel prices. But the coal used in the 
manufacture of coke will have to bear the same advance 
in wages as other coal, and the cokemen equally with the 
miners are receiving the increased rate of pay. Who, then, 
is to pay for the increased cost of making coke, if the price 
is not raised ? Moreover, it is contended that an advance 
of 2s. 6d. in the selling price will be altogether inadequate, 
for roughly it takes two tons of coal to make one of coke, 
and there are in addition the higher wages to the cokemen. 
The whole position as regards coke, it will be readily seen, 
bristles with difficulties, and will require a good deal of 
solving. The market has not displayed any great change 
or developments so far as new business is concerned. 
There is nothing large under discussion, while official 
requisitioning is on a smaller scale than recently. The 
growing difficulty of. distribution is adversely affecting 
colliery positions throughout Northumberland and Durham. 
Best steam coals are on offer more freely, but Tyne primes 
are scarcer, while second steams are quietly steady at late 
prices. All descriptions of steam smalls are offered in 
large quantities at schedule minimum prices. For peas 
and nuts there is a keen demand, and they are scarce and 
firm. For smithies and coking coals the sustained home 
requirements keep export prices steady. The gas coal 
trade is rather slow, and all descriptions are offered more 
frezly. The household coal trade has shown considerable 
improvement, and large numbers of heavy orders are 
circulating. The principal quotations are as. follows :— 
Northumberlands: Best Blyth steams, 32s. 6d.;- second 
Blyth steams, 28s. to 30s.;. Tyne priies, 32s.; North 
Northumberland prime: steams,-30s. 6d.; .nscreened for 
bunkers, 26s. 6d. to' 27s, 6d.; household coal; 22s..6d..to 
23s, 6d..for-home trade ; 31s, to 32s; 6d, fer export ; best 


Blyth smalls, 2ls..to 22s. 6d.; North 
smalls, 22s. 6d.; smithies, 27s. 6d. to: 32s. 6d.; peas and 
nuts, 32s. 6d. Durhams: Steam (locomotive), 31s. to 
32s. 6d.; special Wear gas, 31s. to 32s. 6d.; best gas, 
27s. 6d.; second gas, 25s.; ordinary bunkers, 26s. 6d.; 
superior, 32s. 6d.; smithies, 29s. to 32s. 6d.; peas and 
nuts, 27s. to 32s. 6d.; coking coals, 26s. 6d. to 27s. 6d.; 
coking smalls, 19s. 6d. to 20s. 6d.; patent oven coke, 
42s. 6d.; blast-furnace coke, 28s.; gashouse coke, 3ls. to 
32s, 








SCOTLAND. 


(From our own Correspondent.) 
Potash Supplies. 


THE question of augmenting our supplies of 
potash was dealt with by Professor Berry, of the Agri- 
cutural College, Glasgow, in a paper read before a joint 
meeting of the West of Scotland Iron and Steel Institute 
and the Society of Chemical Industry, held during the 
past week in the Royal .Technical College, Glasgow. 
Professor Berry stated that the total potash consump- 
tion in the United Kingdom in 1913 was 32,000 tons, 
and of this agriculture used 23,000 tons. The shortage 
ot potash caused by the war was not so quickly felt in 
the agriculture industry as in others, partly owing to the 
fact that the crops for 1914 were already supplied. As 
the shortage continues the effect will be more serious. 
Practically the whole supply came from Germany, and 
owing to the monopoly by the German potash syndicate, 
there had been little encouragement to develop the re- 
sources of this‘and other countries on a commercial basis. 
Of vegetable sources kelp was the principal. At one time 
it was a flourishing industry in Scotland, and even now, 
with proper organisation and more efficient methods, there 
was good hope of placing the industry on a firm economic 
basis. In the United States the systematic development 
of the kelp industries had been in progress for years. With 
regard to the treatment of potash-bearing minerals, Pro- 
fessor Berry said that preliminary trials recently carried 
out in Great Britain with Swedish felspars had proved 
satisfactory, with the result that it was decided to test 
the felspathic deposits occurring at Loch Eriboll, in Ross- 
shire, and at Roche, in Cornwall. In the neighbourhood 
of Barcelona important deposits of potash salts existed, 
and in Etruria, on the borders of Abyssinia, a deposit, 
estimated at about 1,000,000 tons of 80 per cent. potas- 
sium chloride, had been discovered. The latter was being 
worked by a British syndicate, and some shipments had 
already reached this country. The home requirements 
of potash were estimated at 32,000 tons per annum, and 
it would appear, he said, that if the different sources of 
potash in this country were developed to the fullest ex- 
tent, these requirements in potash salts would be more 
than met. 


Pig Iron. 


The demands for Scotch pig iron are fully main- 
tained. Supplies however, unfortunately, still show an 
increasing scarcity. Hematite is, of course, entirely 
absorbed by local steel works. If more labour was avail- 
able the situation would quickly show improvement with 
regard to output. 


Quotations. 


Quotations continue firm and unchanged. Monk™ 
land and Carnbroe, f.a.s. at Glasgow, Nos. 1, 125s.; Nos. 3, 
120s.; Govan, No. 1, 122s. 6d.; No. 3,.120s.; Clyde, Sum- 
merlee, Calder and Langloan, Nos. 1, 130s.; Nos. 3, 125s.; 
Gartsherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; Glengar- 
nock, at Ardrossan, No. 1, 130s.; No. 3, 125s.; Eglington, 
at Ardrossan or Troon, and Dalmellington, at Ayr, No. 1, 
126s. 6d.; No. 3, 121s. 6d.; Shotts and Carron, at Leith 
Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


The output of finished steel and iron material 
is as heavy as ever. At the steel works the demands for 
material on Government account are undiminished. 
Shell discard bars are now being taken up in great quan- 
tities for national purposes, and ordinary mercantile con- 
sumers are, consequently, feeling the strain even greater 
than before. Miils are chiefly engaged on plates and 
sectional material for shipbuilding purposes, augmented 
by generous demands for engineering supplies. Black 
sheets, too, are almost wholly consumed by national 
demands. Ceaseless activity still characterises the malle- 
able iron trade. There is a fair inquiry for marked bars, 
and a few sales are reported at £16 per ton, f.o.b. Glas- 
gow. Exports, generally, are practically discontinued 
at present apart from allied requirements. Everything 
is now subject to licence. Prices where unfixed are 
extremely high, and manufacturers can secure almost 
any figure for available material. 


Coal. 


There is no improvement in the general con- 
dition of the Scotch coal trade. The question of prices 
has been settled, but the distribution scheme is not yet 
completed, and it is hoped that when it is considerable 
impetus will be given to business. In the West of Scot- 
land district the collieries aré managing to secure a fair 
amount of business owing to a steady industrial demand, 
supplemented by, household requirements. In Fifeshire 
and the Lothians, however, the situation is unsatisfac- 
tory. The aggregate shipments from Scottish ports during 
the past week amounted to 172,765 tons, compared with 
144,368 in the preceding week, and 183,688 tons in the 
corresponding week of last year. Ell coals are quoted, 
f:o.b: ‘ at “Glasgow, 26s. 6d. to 28s.; splints, 28s. to 30s.; 
navigations, 30s.; steams, 27s. 6d.; treble nuts, 23s.; 
doubles, 22s.; singles, 21s.; first-class screened naviga- 
tions, f.o.b. at Methil or Burntisland, 29s. to 31s.; first- 
| class steams, 28s.; third-class steams, 24s.; best steams, 
f.o.b. at Leith, 26s. 6d.; third-class steams, 25s. 6d. per 
ton. Ragan : 
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(From our own Correspondent.) oe 


Engineers and Glass Making. 


On every hand industry is recognising the rightful 
place and importance of the engineer. No one now 
denies that, to a very great extent, the secret of the great 
outputs of various manufactures in Germany and_ the 
United States lies in the unreserved adoption and proper 
care of machinery wherever possible. The most interesting 
example of this awakening, so far as the Sheffield district 
is concerned, is the cutlery trade, in which a compléte 
change of thought and practice is in’ progress. ‘It is 
not proceeding without a struggle with the prejudice 
born of tradition, but the old shibboleths are being 
appraised at their true worth, and as that occurs the new 
order comes more and more into operation. With the 
cutlery industry it is just a question whether the skill 
and spirit of the engineer shail be so admitted into the 
trade that the practice of the latter is placed upon a 
thoroughly modern machinery. basis, or that the cutlery 
industry as it exists, or has existed, shall fall into absolute 
decay, allowing the engineer then to come in and re- 
establish it upon a new and sound foundation of quick 
and scientific production. After the closest inquiry into 
the position I am convinced that the first course will be 
adopted, for everywhere I come across evidence of a real 
forward movement in the ranks of both employer and 
employed. But the machinery compaign affects other 
industries also. There is the glass trade. Fully one-half 
of the British glass interests are settled in Yorkshire and 
chiefly in the West Riding.- The. reform movement. in 
this industry is very striking, a leaf having been taken out 
of the book of the manufacturers in. America, where 
machinery practice has made such great strides. With 
the object of further stimulating this movement, the 
Society of Glass Technology invited an American—Mr. 
Robert E. McCauley, of Swissvale, Pennsylvania—to 
address a gathering at the University here the other day 
on the ‘‘ Use of Semi-Automatic Glass-making Machinery 
in America.” 


Two Errors. 


Without referring to the lecture as a whole, 
there were two points which apply almost equally well to 
any industry endeavouring to adopt machinery practice, 
and might therefore be worth recording here. In the 
first place Mr. McCauley remarked that for years in 
America there was the customary discouragement of 
machinery, the chief obstacle being the attitude of the 
workmen. Glassblowers thought that in the event of 
the machines being successful they would be thrown out 
of employment or have to accept lower wages. That, 
however, was not the case. It was proved in that industry, 
as it had been in almost every other, that greater and more 
economical means of production always meant a greater 
demand for the product. - The wages of the glassblowers, 
for instance, had increased. He knew of cases in which 
men who, by the old methods, were making £1 per day 
or less, after a short time on the machines made over 
£2 per day. The second point was that whilst machinery 
required skilled attention it tisually received little or none. 
It should be properly oiled at regular intervals, and bolts 
and screws should be gone over frequenfly to make sure 
that they were tight. A common practice was to have a 
fitter who went round during the dinner interval .or at 
week-ends adjusting little things. Neglect was the cause, 
he contended, of many machines being placed on. the scrap 
heap. Eternal vigilance was the price. of safety in large 
production. The address throughout was of a very practical 
nature, and appealed to the glassmakers present, because, 
as progressives, they are having to combat the discourag- 
ments described, whilst in most cases it is unfortunately 
true even of them that they are not yet giving the engineer 
his proper place and status in the factory. In the cutlery 
trade and in the manufacture of files precisely the same 
difficulties are met with, though file makers here are now 
so far advanced in machinery practice as to have eliminated 
almost entirely handwork in the cutting operation and 
very largely in the other processes of forging and grinding. 
In some instances, however, file manufacturers are very, 
very slow in realising the possibilities of modern improve- 
ments, such, for example, as gas-oven annealing; but 
there are grounds for expecting a considerable advance 
before long. In the cutlery industry the forward move- 
ment is becoming very pronounced, and important 
developments may be looked for shortly. 


Outspoken Manufacturers. 


- There was no mincing matters at a meeting of the 
Sheffield Chamber of Commerce on Monday. Leading 
manufacturers here are displaying considerable anxiety 
as to the intentions of the Government regarding the 
Ministry of Munitions after the war. They appear to regard 
it as a political department only, and demand that its 
operations, so far as the control of private firms is con- 
cerned, shall cease with the end of the war. A resolution 
was carried urging the Government to remove all restric- 
tions upon trade at the earliest possible moment on the 
termination of the war, and expressing the conviction 
that the trade of the country will suffer very materially 
if the present restrictions are maintained. Mr. Arthur 
Balfour, head of the Dannemora Steel Works, said that 
although he dared say a great many of the officials of the 
Ministry would like to carry-on the Department after the 
war, so controlling trade, it would be for traders themselves 
to decide the matter. If they point blank refused to carry 
on under ‘“‘ control ’’ conditions after the war, the officials 
would be bound to give way. If. they allowed it they 
would be still controlled by a lot of politicians and office- 
seekers in London, but if they refused to be so controlled 
when the war was finished, the trouble would end. very 
quickly. Several other interesting matters were discussed. 
The-president (Mr. Peter MacGregor) announced an inno- 
vation upon which the Chamber, in. conjunction with the 
Rotherham Chamber of Commerce, had decided. Nearly 
all the leading Chambers had. taken steps to advertise ‘the 
eommercial resources. of their- ‘respective. districts, and 
Sheffield was now, he explained, to -proceed in the-same 
direction, ‘Handbooks in ‘English,’ --French, © Spanish, 
Russian, Italian, and -Portipiiese - would be isstied cons 
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taining a complete description of the industries of Sheffield 
and district, and a classified register of all firms who are 
members of the two Chambers. These handbooks are to 
be sent post free to all Ambassadors, Ministers, Consuls, 
Boards of Trade, and to a selected list of 12,000 of the 
world’s leading importers. This is one of the first definite 
steps which the Sheffield area is taking to reconstruct 
its export business dislocated by the war, and to build 
it up with additional oversea markets which it is hoped to 
gain. 


Round the Works. 


In a previous letter I inadvertently referred to 
Mr. F. A Warlow, chairman of the Electricity Supply 
Committee of the City Council, as being chairman of 
Edgar Allen and Co., Limited. Mr. Warlow is one of the 
directors of that well-known steel concern, but Mr. R. Wood- 
ward is chairman. It is due to the gentlemen referred to 
that the correction should be made. There is no improve- 
ment in the export position. Business appears to become 
more and more restricted, though I have heard of some 
good lines being done for Spain, and pretty large con- 
sigaments are going to the Far East. The characteristic 
noted of late in shipments still prevails—their unusual 
bulk. New oversea business includes tools for Calcutta, 
Port Swettenham, Rangoon, Petrograd, New York, Port 
Harcourt, Vladivostok, San Sebastian, Seville, and 
Hamilton; special steel for Shanghai, Yokohama and 
Petrograd; files for Trinidad, Rangoon, Shanghai, 
Montevideo, and Buenos Aires; machetes for Sekondi ; 
sickles for Coquimbo ; saws for Rio and Buenos Aires ; 
and cutlery for Rio and Manzanillo. I made a curious 
discovery this week. Two members of a large drapery 
business here have equipped a building at the rear of their 
sales premises with plant and power for manufacturing 
shell noses. They have secured the requisite labour 
supply and manage to keep this place running day and night. 
The war conditions have produced many strange revolu- 
tions, but nothing, surely, quite as remarkable as that. 
The plant consists of drop stamping machines, the 
stamping being done hot. Another works, engaged 
wholly on similar productions, has been erected since 
the war commenced, though the company was originally 
formed in the interests of the cutlery and silver trades. 
Speaking of the latter reminds me of the fact that electro- 
plate makers are now to be allowed to use a certain quantity 
of cupro-nickel. This cupro-nickel comes as scrap from 
small arms factories, where a considerable amount of it 
results from the manufacture of bullets. The electro- 
plate trade formerly employed copper itself, but when the 
Government placed severe restrictions upon the use of 
that metal for anything else but war purposes, the trade 
resorted to this copper-nickel material. Finally that, too, 
was prohibited. Since then appeals have been made for 
permission to use a limited amount of the cupro-nickel 
scrap, and sanction has at last been given. Another matter 
of interest to the Sheffield silver trade is that the various 
firms constituting it, through their association, have made 
an arrangement with the Board of Trade to send out a 
special commissionsr to South America to introduce British 
silver manufactures, and inquire into trade expansion 
possibilities. The expense of the venture is to be borne 
one-half by the Board of Trade, and one-half by the 
manufacturers. I have not seen a scheme of this kind 
before, so that it may be taken as a Government experiment 
to see how far, in the matter of industrial reconstruction 
and trade expansion, it is possible for a Government 
Department to render practical assistance. If it answers 
I should imagine the idea may be extended to light 
sections of the steel trade. 


A Wonderful File-grinding Machine. 


A few days ago I had an interesting experience’ 
There are a few very up-to-date file-making plants here, 
and on the occasion to which I refer I had been running 
through one of the best, if not actually the best of them, 
and noting certain improvements that had been made. 
It was really a model file shop, and has been generally 
regarded as the last word in such manufactures. From 
there I was invited to visit a small works in an outlandish 
part of the district. The owners of this place originally 
manufactured hack'e pins, used in cotton and silk mills, 
and needles, but when the demand for gramophone needles 
sprang up the firm was one of the very few that put up a 
fight against the Germans. They made these needles by 
a rather clever adaptation of the machines used for making 
hackle pins, and some little time ago the head of the firm 
discovered a means of still further adapting the machine 
to the grinding of round files. I saw this grinding in 
operation. It wassimply amazing. Whereas the ordinary 
practice is to handle each one separately, the new machine 
literally deals with them by the hundred. There was by 
the side of one machine a stack of 8000 rough, small round 
blanks, cut from the solid, and the operator assured me 
that 3} hours would see them all ground. All small files 
are, at this place, ground from the solid, but those of 
‘ein. diameter and upwards are first forged. The process 
is: Small files, ground, tanged, annealed, and straightened ; 
icin. and upwards, pointed, ground, tanged, annealed and 
straightened. The fact that these files are annealed by a 
special method after grinding instead of before, as in the 
ordinary method, gives them a decided advantage over 
those produced in the ordinary way, and that they are not 
subject to a case-hardened surface, such as may and some- 
times does arise. 


Iron, Steel, and Coal. 


Forge and toundry iron is coming forward suffi- 
ciently well just now to meet consumers’ demands, but of 
course, it is all a hand-to-mouth business. The effect of so 
many furnaces being put on to basic is being felt in the 
larger supplies now available, but hematite pig iron is by 
n0 means as plentiful as users desire, though deliveries are 
sair under the circumstances. Acid steel is tightening 
again rather severely, but when certain extensions have 
been completed the market may ease. Against that hope, 
however, is the fact that the Government demands are 
under constant expansion. Swedish iron is freer, if any- 
thing, and freights are easier, but the kroner is still seri- 
ously against us, with the result that prices keep too high 
to tempt consumers, who are finding a good home substi- 
tute. Iron and steel serap is in active demand. Tungsten 
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supplies are coming forward better, but chrome ore is 
restricted, with the result that the use of the new “ stain- 
less * steel for cutlery purposes is now definitely forbidden. 
The coal market is settling down to the new prices, but 
otherwise no features have developed. Best South 
Yorkshire steam hards quote 19s. to 19s. 6d.; best Derby- 
shire, 18s. 6d. to 19s.; seconds, 18s. to 18s. 6d.; steam 
cobbles and nuts, 17s. 6d. to 18s. 6d.; washed smalls, 
14s. 6d. to 15s.; best hard slacks, 14s. 3d. to I4s. 9d.; 
seconds, 13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to 14s.; 
peas, 12s. to 12s. 6d.; and small slacks, 9s. to 10s. per ton 
at pits. The acuteness of the house coal market shows no 
sign of easing. Branch quotes 23s. to 23s. 6d., and best 
Silkstone 20s. to 21s. All these prices are for inland sales, 
and, inasmuch as there is very little “free” coal, are 
nominal. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Controller’s New Direction. 


av 


THE new directions for the sale of coal issued 
by the Coal Controller have been a very fruitful source 
of discussion, and have evoked very diverse interpre- 
tations. No little amount of time has been spent by men 
engaged in the commercial side of the coal trade in endea- 
vouring to elucidate some of the problems and acquiring 
the right view as to what these new rules exactly mean, 
but discussion is now cooling down, and several matters 
which were clouded in doubt have been cleared up. 
It is now established that the increase of 2s. 6d. per ton 
to cover the costs of the recent advance in miners’ wages 
applies to all bunkers irrespective of the destination of 
vessels. It was thought that discrimination was made in 
that British and Allied vessels engaged in running to 
French and Italian ports at limitation rates of freight 
would not havs to pay the extra 2s. 6d. for bunkers, and 
that this addition only operated in the case of steamers 
that were free and neutral vessels which are earning the 
higher rates of freight. This, however, is incorrect, 
and coalowners are charging the extra 2s. 6d. on all bunkers. 
The Coal Controller has also given a ruling that while 
coals shipped to the French colonies and protectorates 
are exempt from the liability of 2s. 6d., it is not so in the 
case of British possessions and protectorates, and thus it 
comes about that the British coaling stations of Gibralta1 
and Malta are at a disadvantage compared with Oran 
and Algiers, which are French. It is felt that these coaling 
stations should be treated on an equality. 


The ‘*Recognition” Question. 


There 1s every prospect of the dispute between 
the South Wales coalowners and the South Wales Associa- 
tion of Colliery Examiners, which looked like becoming 
a very serious menace to work, being settled amicably. 
The colliery owners have conditionally decided to 
“ recognise” the Association, and at a meeting recently 
of representatives of the two sides the points at issue were 
very fully discussed. No fina] settlement has been arrived 
at, but the examiners have been satisfied that real efforts 
were being made to come to an understanding, and the 
Examiners’ Executive Council proposes to recommend 
its Association to accept the terms under which that 
organisation wil) be recognised. The matter is to be 
referred to a conference to be held at an early date. 


Enginemen’s War Wage. 


Questions arising out of the granting of the 
special war wage to craftsmen engaged at the collieries have 
been considered by a joint meeting of the Enginemen’s 
Wages Committee. As regards the non-payment of the 
war wage to craftsmen when working on Sunday it was 
arranged that men working a full shift on Sunday were 
entitled to the wage for that day, but the maximum 
number of war wage payments in any week shall be seven, 
or equal to 10s. 6d. With respect to the payment to 
craftsmen who had lost a quarter in a day, the owners’ 
representatives offered that if the absence of the man is 
voluntary he is not entitled to the war wage, but if he 
makes up the lost time at the end of the shift by arrange- 
ment with the management he should be paid the war wage. 
The men, however, could not claim the right to work 
overtime. The owners pointed out that this was the 
interpretation given to them by the Coal Controller, but 
the men’s representatives refused to accept it, and at 
a subsequent meeting they instructed branch secretaries 
to inform the general secretary should there be any difficulty 
in receiving the special war wage. The men are to wait 
until next pay day, and if there should be any deduction 
of the full 1s. 6d. per day for losing a quarter the matter 
is to be brought before the Coal Controller. 


Poojing Labour. 


The coal trimmers at Cardiff and Barry have had 
under consideration a pooling scheme with the object 
of securing a more equitable distribution of work. This 
is a domestic matter, which has never been seriously 
considered by the men themselves, but has at times 
caused friction with employers. Members of gangs have 
had regular employment, but with others work has been 
very casual, and this has resulted in demands for increased 
wages in the form of bonuses on the tariff rates. These 
have not remedied the evil, and have only benefited 
to a greater extent the men who have had continuous 
work. The idea of the pooling of labour is a more likely 
solution of the problem and is to be balloted upon by the 
men. Coal shippers and shipowners are also being 
circularised that on and after the 29th inst. trimmers 
will enforce a payment of 5s. per man if ordered out to 
meet tonnage coming in from sea, or tonnage, already in 
dock, that for some reason or other does not haul to the 
berths. This charge will be imposed in respect of any 
time up to three hours and Is. 6d. for every additional 
hour. Cases are instanced where men have been ordered 
out as many as five and six times to meet a ship which 
tails to arrive to time, and the men claim that they should 
be reimbursed for expenses incurred in preparing food 
and travelling to the various docks. 





Current Business, 

There has been very little life in business during 
the past week. Prompt orders have been comparatively 
few and have been eagerly sought for and snapped up 
by colliery salesmen, but the volume of the operations 
has been quite small. The position of the coal trade, 
taken generally, has been rather better this week as the 
result of an improved supply of tonnage, but the coals 
for these vessels had been arranged some time and has been 
standing. Consequently while loading operations have 
béen more active, new business has not accrued. The 
collieries producing the superior coals have benefited 
most from the more satisfactory transport supplies, so 
that lower grade coals have continued to have arather 
bad time. Monmouthshire collieries have been very 
irregular, but bituminous coals have moved off well, 
the demand for them being distinctly good, this being the 
case also with house and gas coals. Smalls have been 
superabundant and a source of anxiety to owners, but 
patent fuel works have been more regularly engaged. 
Coke has been particularly firm and continues scarce. 
It is probable that this commodity will be advanced in 
price, this being regarded as a natural sequence to the 
increase in coal prices. There is nothing definite yet, and 
it is expected that the owners of coke ovens will have 
an interview with the Coal Controller this week, but it 
is rumoured that the advance in the charge for coke may 
ke 5s. per ton. ‘The present prices for inland consumption ° 
are 30s. per ton at the ovens for furnace coke, and 43s. per 
ton at the ovens for foundry, while the export price is a 
maximum of 47s. 6d. per ton f.o.b. for Allied destinations, 
the same figure being a minimum one for supplies for 
neutral countries. Pitwood supplies have ruled scanty, 
and the market retains its firmness at. 75s. 


Schedule Prices, 

Steam coal: Best Admiralty large, 33s.; best 
seconds, 3ls. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; 
best drys, 30s.; ordinary drys, 28s. 6d.; smalls, 18s. to 
2ls. 6d.; washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; 
No. 2 Rhondda large, 27s.; through, 23s. 6d.; through 
seconds, 22s.; smalls, 17s. and 19s.; best washed nuts, 
30s.; seconds, 28s. 6d.; best washed peas, 27s. 6d.; seconds 
26s. 6d.; patent fuel, 30s.; coke, export, 47s. 6d.; pitwood, 
ex ship, 75s. To the above coal prices 2s. 6d. per ton 
must be added in respect of all shipments to destinations 
other than France and Italy. 

LATER. 

Market conditions continue quiet and inactive, 
there being no improvement in the general situation. 
Prices remain according to the schedule in all cases. 
Many collieries are working indifferently. On Wednesday 
3000 miners at Blaina were idle. A number of the men 
at No. 3 South Cutting Pit ceased work on Tuesday, as 
notices had expired in consequence of the owners’ decision 
to abandon a portion of the workings, and also as a result 
of the closing down of the Llan Colliery, Nantyglo, which 
has thrown 200 men out of employment. The owners 
state that the reason for the closing of the colliery is that 
it does not pay to work it. The miners at a mass meeting 
decided therefore not to resume work until employment 
has been found for the men rendered idle by the action of 
the owners. 


Export of Coal. 

Coal exporters have been much perturbed lately 
by reports in circulation that an offer had been made to 
supply a large quantity of coal to the French Government 
as from the beginning of next year or after the war, the 
fear being entertained that such a scheme would mean 
the elimination of the coal exporter. The head of the 
firm whose name has been associated with the rumour has 
denied the report, but the question of such a scheme on 
the point of the general principle was the subject of 
discussion at a meeting of the Cardiff Chamber of Com- 
merce, which was specially called, and a resolution was 
passed that the Chamber would view with apprehension 
any scheme that might place the bulk of the export trade 
in coal to France and Italy after the war into the hands 
of one firm or group of firms, thus creating a monopoly, 
with serious loss to exporters, colliery owners, shipowners, 
and colliers, and that it could assure the Government 
that any such scheme would meet with the most strenuous 
opposition of the Chamber. 


Newport. 

There has been very little activity in Monmouth- 
shire coals, and the market has been quite featureless. 
Schedule prices :—Steam coal: Best Newport Black 
Vein large, 30s.; Western Valleys, 29s.; best Eastern 
Valleys, 29s.; other sorts, 28s.; smalls, 18s. to 20s. 
Bituminous coals: Best house, 33s.; seconds, 30s. 9d.; 
patent fuel, 30s.; pitwood, ex ship, 75s. Coal prices 
subject to extra 2s. 6d. except in the case of supplies for 
France and Italy. 


Swansea. 

The tone of the anthracite coal market has not 
been so well maintained, though machine-made qualities 
have been somewhat of an exception and hold up well. 
Steam coals have been particularly quiet. Schedule 
prices (excluding 2s. 6d. increase) :—Anthracite: Best 
malting large, 30s.; second malting large, 29s.; third 
malting large, 27s. 6d.; Red Vein large, 25s. 6d.; machine- 
made cobbles, 39s. to 42s, 6d.; French nuts, 39s. to 42s. 6d.; 
stove nuts, 39s. to 42s. 6d.; beans, 35s.; machine-made 
large peas, 20s.; rubbly culm, Ils. to 13s.; duff, 6s. 6d. 
to 8s. Steam coal: Best large, 30s.; seconds, 27s.; 
through, 22s. and 23s. 6d.; smalls, 17s. and 19s. Bituminous 
coal: Through and through, 27s.; smalls, 24s. Patent 
fuel, 30s. 


Tin-plates. 

The tin-plate industry shows no notable variation 
and is firm, manufacturers being well booked up for sone 
time. Prices are well maintained at the maximum figures. 
Quotations :—I.C. 20 x 14 « 112 sheets, 30s.; block tin, 
£247 5s. per ton cash; £246 15s. per ton three months. 
Copper £110 per ton cash; £110 per ton three montks. 





Lead, Spanish, £30 10s. per ton. 
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THE POSITION OF THE COAL MINING 
INDUSTRY. 


THE second of the course of lectures now being delivered 
at the London School of Economics was given on Friday, 
October 19th, by Mr. A. F. Pease, of Pease and Partners, 
and Past President of the Mining Association. The sub- 
ject was “Coal,” and the lecturer outlined the manner 
in which the mining industry is heing, and is likely to be, 
affected by the war, 

Dividing his lecture into two parts, viz., production 
and distribution, Mr. Pease gave figures showing how 
between 1906 and 1913 the whole of the coal producing 
countries of the world steadily increased outputs. So far 
as Great Britain was concerned, we must look, he said, 
mainly to South Wales, South Yorkshire, and Scotland 
to maintain this increase after the war. The controlling 
factor would be the margin between the cost and selling 
price, and if there was a substantial margin, old collieries 
would be kept going which would otherwise be closed, 
and thus seams would be worked which would otherwise 
not be developed. The position in Great Britain, how- 
ever, was growing worse relatively to that of other coun- 
tries, as the cost of getting coal was rising rapidly. In 
the United Kingdom the output per person employed 
. in the mines was, in 1905, 282 tons, but in 1913 it had 
sunk to 259 tons. In the United States the correspond- 
ing figures were 560 and 681, and in Germany they were 
242 and 273. Thus whilst the output per person em- 
ployed in the mining industry in Great Britain had fallen 
8 per cent., it had increased by 22 per cent. in the United 
States and by 13 per cent. in Germany. 
wish to imply that this result was entirely due to the 
English miner doing less, or putting less into his work, 
us a considerable portion of the difference was due to 
the worse physical conditions which he had to deal with, 
. such as thinner seams, dirtier coal, and more costly con- 
ditions of working. Yet the shortening of hours and 
increase of wages had made it unnecessary for many men 
to work as hard as they used to in order to earn what 
was called a living wage. Moreover, it must be borne in 
mind that the reduction in output occurred in spite of large 
sums which had been expended upon labour-saving devices. 

Discussing the effect of recent legislation, Mr. Pease 
pointed out that the Eight Hours Act, which affected the 
output per man in Durham and Northumberland more 
than in any other county, had reduced the output by 
| per cent. on an 8 per cent. increase in labour during the 
first complete year’s working of the Act in 1911. As to 
the Minimum Wage Act, it was quite clear that a very 
large number of persons employed in the mines were not 
trying to do a full and fair day’s work, but depended 
simply upon obtaining the minimum wage. That was 
specially the. case if a man met with some temporary 
difficulty in his working place, which, in olden times, he 
would endeavour to overcome. Before the Minimum 
Wage Act, the average, in a certain Durham pit, per man 
per day was 7s. 6.1d.,and after the Act it was 7s. 6.5d., 
but in the meantime there had been an increase in the 
county percentage of 17} , and on this basis the average 
should be 11s. 3.6d. under the same conditions of output. 

Speaking of general mining legislation, the lecturer 
expressed the view that some of the rules increased danger, 
instead of diminishing it, as they withdrew the respon- 
sibility of those working the mines. He also complained 
that the Amending Workmen’s Compensation Act had 
brought about a different state of affairs from that existing 
previously in that the amount of compensation since that 
Act was passed, in 1909, had increased considerably, owing 
to the fact that a man got compensation if he were away 
«a week. Thus many a man, who had merely a scratch, 
stayed away the week, whereas under the old conditions, 
when compensation was not given under a fortnight, such 
# man would return to work immediately. 

On the question of the nationalisation of the mineral 
resources of the country, the lecturer said he would rather 
deal with private owners of royalties than with the State. 
As a rule, private owners were willing, and even anxious, 
to lease their royalties, and he had known cases in which 
the private owners had made the terms less onerous when 
unforeseen difficulties had been encountered. The State, 
on the other hand, would have to deal strictly, and it 
would be difficult for the State to do what the private 
owner could do in that respect. On the whole, therefore, 
he thought it would be inadvisable to alter the existing 
system. The Government, however, should interfere 
in order to make it easier to obtain wayleaves. He sug- 
gested that a judicial body should be created, on the lines 
of the Railway and Canal Commissioners, to deal with 
unreasonable owners, so that coal could be carried on the 
surface or underground through adjoining properties. 

We could only hope to succeed in competition with other 
countries by increased efficiency, both on the part of the 
men and the management, but the controlling factor after 
the war would be labour. Wages and salaries formed by 
far the greater proportion of the cost of getting coal—in 
the case of Pease and Partners, 64.04 per cent., and the 
net returns to the shareholders was 5 per cent. Govern- 
ment interference in wages disputes did a great deal of 
harm, because it took away the feeling of reponsibility, 
both on the part of the men and the owners ; yet before 
the war there was a growing practice for some Govern- 
ment Department to interfere. Government inter- 
ference prevented that free and frank discussion which 
was necessary for a real settlement to be arrived at. He 
was not complaining of Government action during the war. 

Dealing with the distribution of coal, Mr. Pease laid 
stress upon the necessity for facilities for export after the 
war, because, if through lack of tonnage or increasing cost 
of production, our export trade was seriously diminished, 
that would react upon many other industries. Without 
coal export there would be no corresponding imports of 
raw materials and food. 

Finally, Mr. Pease referred to the condition of the col- 
lieries at present. It was not as good as it should be, 
owing, of course, to the endeavour to carry out the Govern- 
ment’s wish for the greatest output. Much money and 


many years of hard work would be necessary to bring some 
pits back to their former state of efficiency, and in order 
that the owners could give employment to every man who 
returned from the forces, two conditions were necessary, 
viz., tonnage to carry the coal abroad and freedom as soon 
us ever possible from Government control. 


He did not |, 
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INTERNAL COMBUSTION ENGINES. 


109,474 (12,876 of 1916). September 12th, 1916.—FurL 
INJECTOR FOR DireseEt Enearnes, Frederick Howard Livens, 
and another. Ruston, Proctor and Co., Limited, Lincoln. 

In carrying the invention into effect an atomiser A of any 
suitable type, which may be operated either mechanically or 
by the pressure of the fuel, is secured to a water jacketed com- 

bustion chamber B, and projects into an unjacketed chamber C, 

held fluid tight at the reduced end D within a socket of the 

combustion chamber through the medium of the atomiser and 
studs. The chamber may extend co-axially with the combustion 
chamber as illustrated or otherwise, and a passage E is formed 
in the wall F of the latter, which passage renders the combustion 
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chamber always in open communication with the chamber C. 
It will be noted that the passage F is of less sectional area than 
the tube and thereby constitutes a kind of neck. As a portion 
of the gaseous contents of the combustion chamber is always 
present within the chamber C during the working of the engine 
and at a high pressure at the moment of injection of the fuel, 
it is claimed that the cloud of fuel particles issuing from 
the atomising nozzle becomes thoroughly permeated with the 
hot gaseous contents of the chamber C and so raised in tempera- 
ture that ignition is thereby ensured.—September 12th, 1917. 


109,531 (16,276 of 1916). November 14th, 1916.—-Arm HEATER 
FOR INTERNAL ComBUsTION ENGINES, William Russell 
Cummins, 2, Rosmead-road, North Kensington, London. 

This invention is applicable to engines in which the fuel is 
injected into air or a mixture of air and products of combustion, 
which has been raised to a suitable temperature by compression 
in the cylinder. The air before entering the cylinder is heated 
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in the device shown in Figs. ] and 2. The body is of cast iron 
with a firebrick lining C. The products of combustion enter the 
heater at D and leave at E after passing round and about the 
tubes F through which the air to be heated flows. The air 
enters at G and leaves at H. A lamp K is provided for warming 
the apparatus at starting.— September 20th, 1917. 


109,583 (4554 of 1917). March 29th, 1917.—Srarrer ror 
Prtront Eneorves, Vincent Bendix, 1112, South Michigan- 
avenue, Chicago, IIl., U.S.A. 

This is an improved transmission system to be placed between 
the starting motor and the engine, and is of the type described 
in a previous invention, No. 20,811 of 1914. As will be seen 
from Figs. 1 and 2, the mechanism comprises a rotatable shaft H 
driven by an electric motor. The shaft E is screw threaded, 
and on the thread works a toothed pinion A which meshes with 
teeth B on the fly-wheel of the engine to be started. The shaft 
is capable of endwise motion against the action of a spring C. 
The starting of the electric motor D causes a rotation of the shaft 
and consequent rotation of the screw shaft E through the resilient 
driving connection. ‘The pinion A will thereupon be advanced 
longitudinally of the screw shaft inwardly towards the motor, 
with the result that it will mesh with the fly-wheel. When the 
pinion has reached full mesh and its longitudinal movement has 
been stopped by the driving head or stop nut F, it will rotate 
with the screw shaft and will consequently rotate the fly-wheel. 
When the engine has started on its own power the increased 
speed of rotation of the fly-wheel will cause the automatic 
demeshing of the pinion, which will thereupon move back to the 
position shown in Fig. 1, at which time it is resting against the 





collar G. If in the meshing operation the pinion teeth and fly- 
wheel teeth should meet end to end the screw shaft will yield 
longitudinally, that is, it would have an enforced movement 
toward the right against the tension of the spring C, until the 


N°109,583 





Fig. |. B 





Fig. 2. 


proper register of the teeth is obtained, whereupon the screw. 
shaft will move back to norma! position shown and the meshing 
will continue until full meshing is secured.— September 20th, 1917, 


DYNAMOS AND MOTORS. 


101,554 (13,443 of 1916). Dynamo Coottne, Anschutz and Co., 
9, Heikendorfer Weg, Neumiihlen, Kiel, Germany. 

This is a new system of cooling the armatures of high-speed 
dynamos by running the armature in hydrogen, the viscosity 
of which is only one-half that of air, the heat conductivity 
seven and a-half times as great, and the specific heat fourteen and 
a-half times that of air. The hydrogen is intended to facilitate 
the discharge of heat from the rotating armature to the casing. 
The field magnet casing can be formed as a gas-tight casing, or 
the machine can be enclosed in a separate gas-casing. The 
casing must discharge the heat into the air, to which end it can 
be provided with cooling ribs. 1n the event of the surface 
being insufficient for the effective discharge of heat the casing 
can be water-cooled. The armature can also be arranged to 
act as a fan, so as to drive the heated hydrogen through a 
cooler and draw the cooled hydrogen back again at the other 
side into the machine. The higher the pressure to which the 
hydrogen is exposed, the more heat will be discharged, but the 
greater will be the ventilation work for machines of the same 
dimensions. By modifying the pressure of the hydrogen, it is, 
therefore, possible to balance the heating of the hine against 
the electric losses, so as to utilise the hachine fully and to obtain 
the most favourable efficiency.Sepfember 20th, 1917. 


ORDNANCE AND ARMOUR. 


109,498 (13,681 of 1916). September 26th, 1916.—Smaxt Arms, 
Jean Viven and Gustave Bessiere, Villefranche-de-Rouergue, 
Department de Aveyron, France. 

This invention is for a rifle in which one or more additional 
barrels are arranged on one or both sides of the axis of the 
ordinary barrel and communicate through suitable conduits with 
a tube placed above the ordinary barrel, with or without an addi- 
tional barrel in line with the ordinary barrel, all the additional 
barrels being designed to receive projectiles of larger calibre 
to be fired at short range. Fig. 1 shows in longitudinal section 
an arrangement with one enlarged additional barrel, and Fig. 2 
shows an arrangement with two enlarged barrels. Over an 
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Fig.1. 


ordinary rifle barrel A is mounted an additional barrel B of a 
bore C slightly greater than that of the ordinary barrel A, 
whereby the projectile does not make contact with the bore C. 
At the side the barrel B is provided, parallel to itself, with another 
barrel D which is connected to it by a suitably bent conduit E. 
When the ordinary projectile is expelled from the barrel A, 
as soon as the said projectile passes beyond the orifice establishing 
communication between the bore C and the conduit E the gases 
can penetrate into E and expel a projectile F contained in the 
barrel D. In Fig. 2, two barrels are symmetrically arranged 
at either side of the barrel A, and as soon as the ordinary pro 
jectile has passed beyond the orifices E the gases can penetrate 
into the barrels D and expel the projectiles F. The symmetrical 
arrangement of the barrels has the advantage of balancing the 
reactions.—-September 20th, 1917. 


AERONAUTICS. 


109,492 (13,378 of 1916). September 20th, 1916.—Armsuips, 
Clive Maitland Waterlow, Wing Commander and Major in 
the Royal Naval Air Service, H.M. Airship Station, Worm- 
wood Scrubbs, London. 

The object of this invention is to provide a construction of 
airship body in which the frame construction is simplified and 
lightened, and whereby greater strength is obtained for an equal 
weight of metal or material. The body of the airship has at 
each side a separate girder A extending for the greater part of its 
length, each of a depth approximating to or rather less than the 
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t 
depth of the body, the side members being arranged either in 


a vertical plane or in planes not greatly divergent from the 
vertical. The body is completed by a top member or members C, 
and a bottom member or members B. Fig. 1 is a view in side 
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elevation indicating in outline the relative positions of the 
essentials of the ship. Fig. 2 is a corresponding end view.— 
September 20th, 1917. 


PUMPING AND BLOWING MACHINERY. 


109,470 (12,809 of 1916). September 11th, 1916.—TuRBINE 
Pumps ror Acrips, Henry Ellison, Junior, Moor-lane House, 
xomersal, Leeds, and another. 

The object of this invention is to prevent the gland packings 
being injured by the action of the acid, and with this object the 
pump casing is extended longitudinally in the direction of the 
shaft, so as to form a separate chamber C over the pumping 
chamber, between the pumping chamber and the gland E. 
This upper chamber is charged with oil or other suitable liquid 
of a lesser specific gravity than that of the acid, the oil inlet 

















pipe being fitted with a suitable regulating valve and also with 
a non-return va've. The oil chamber is also fitted with a gauge 
glass, and with an air cock at G. The oil within the oil chamber 
prevents any possible contact between the acid and the gland 
packing, and thereby obviates the difficulty due to the packings 
being corroded by the acid. The suction inlet H for the acid 
is arranged under a slight head—-say 2ft.—for the purpose of 
preventing any leakage of oil into the pumping chamber.— 
September 11th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


109,476 (12,907 of 1916). Forcinc Macuines, Albert Wood 
Morris, Springfield, Hampden, Mass., U.S.A. 

This invention is for a method of making a forged casting 
which consists in placing the liquid metal in partial confinement, 
letting it cool until it is at or about its freezing temperature and 
then striking it a measured and unrelaxed forging blow with a 
suitable ram to increase its partial confinement, the ram being 
controlled so that as it enters the metal its speed is maximum 
and gradually decreases while the force applied is at a minimum 
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and graduaily increases throughout the distance travelled by the 
ram in applying the blow. The machine for the purpose is 
illustrated in section in Fig. 1, Figs. 2 and 3 being details. When 
the metal is practically changing from a liquid to a solid, or the 
metal is in what may be called a nascent condition, the cam 
operating means of the toggle A is tripped. The excentric 


the position shown in Fig. 1 to that shown in Fig. 3, and back 
to that shown in Fig. 1. In this cycle of operations all the nascent 
metal except the flash C is subjected to concussion and great 
pressure due to the measured forging blow delivered by the ram. 
‘The metal struck by the blow has been confined except for the 
limited and restricted annular opening D between the ram and 
die part E. The blow delivered preferably has the following 
characteristics : the speed is greatest and the force is least 
as the ram first enters the metal ; the speed gradually decreases 
and the force increases until the ram reaches the limit of its 
travel, up to this time the force of the blow is unrelaxed. 
September 12th, 1917. 


MISCELLANEOUS. 


109.489 (13,359 of 1916). September 20th, 1916.—MacuINE FOR 
De-sEEDING FLax, The Fibre Corporation, Limited, 

27, Leadenhall-street, London, E.C., and another. 
This machine is intended for de-seeding flax by a gradual 
process. Figs. 1-3 show a side elevation, plan and end elevation 
of the machine along one side of which are mounted on rollers B 
a pair of feeding belts C. Between the rollers are small rollers D 
pressed forward by adjustable springs E. The flax is fed with 
its root ends between the belts, so that standing at the feeding 
end of the machine the heads of the flax lie horizontally to the 
left and extend beyond the feeding belts CC. Above and below 
the horizontal plane of feed to the machine are provided rollers F 
carrying belts upon which are mounted combs G, the teeth of 
which are preferably inclined to the carrying belts forwardly 
in relation to their operative direction of travel. The shafts H 
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carrying these belts are mounted in a frame, and toothed gearing 
Tis provided connecting them, a driving pulley K being provided 
on one of the shafts H, which is called the driving shaft. Stand- 
ing at the front of the machine, the comb carrying shafts H 
incline slightly from left to right at an angle of about 20 to 30 deg. 
towards the direction of motion of the feed belts. The feed 
belts are conveniently driven through gearing L from the comb 
driving shaft by a universal joint or cardan shaft. The sub- 
sidiary frames carrying the comb belts are so mounted on the 
main frame that the angle at which they are disposed can be 
varied to the feeding belts and can be altered at will ; tightening 
screws M are provided for taking up the slack on the comb 
belts F.—September 20th, 1917. 


109,594 (8778 of 1917). June 19th, 1917.—PuLPp WasHING 
MACHINE, Samuel Milne, lla, Grange-road, Edinburgh. 

This is an improvement in the invention by the same inventor 
(No. 8947 of 1916). The invention is more particularly directed 
to a Hollander engine or a washing or beating engine and consists 
in passing the pulp across the underside of a perforated drum 
in which is arranged a series of water sprinklers which project 
a spray on to the portion of the drum surrounded by the pulp, 
provision being made to drain the contaminated fluid from the 
drum. The pulp circulates in the trough B in the usual manner, 


N°1D9,5 94 





























the circulation being produced by a roll—not shown—and assisted 
by the lower part of the drum C. The circulation may be 
continued for any desired length of time as required for the 
mechanical and chemical treatment, without any washing being 
done, and during this time the waste water valve or cock K 
is closed. When the pulp is sufficiently treated mechanically 
and chemically, the cock K is opened and the water supply 
for pipe J being turned on, jets of water are sprayed on the 
inner surface of the drum at that portion which is in contact with 
the pulp, thereby exercising a cleaning effect in the contaminated 
fluid flowing vid the outlet S to the waste pipe L.--September 20th, 
1917. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 
Mr. ArcuiBatp D. Dawnay, head of the firm of Archibald 
D. Dawnay and Sons, Limited, of Battersea, has recently been 
elected Mayor of Wandsworth for the tenth year in succession. 
West oF ScoTLanp [Ron AND STEEL INSTITUTE has elected 
as an honorary member, Mr. Walter McFarlane, F.I.C., Principal 
of the County Metallurgical and Engineering Institute, Wednes- 
bury, Staffordshire. Mr. McFarlane was an original member of 
the Institute, and at one time served on its Council. 

WE are informed by Messrs. E. T. Pearson and Co., Limited, of 
49 and 50, Watling-street, Loridon, E.C. 4, that they have 





THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, ts furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of the patents given below £18 have been paid in 
renewal fees. 


No. 5350/12.— Leather manufacture ; processes and materials 
for treating hides and skins, superposed sheets united by 
cementing. For the manufacture of boots, shoes, and other 
articles, leather pieces are united by having their surfaces 
roughened and coated with a colloid adhesive which is allowed 
to dry and is moistened with a solvent before the pieces are 
pressed into contact. Rampichini, F., Austria. Dated March 
3rd, 1911. 

No. 5415/12.—Vapour electrie apparatus. In a_ rectifier 
having several anodes inserted from above and arranged in a 
ring near the walls, the lower ends of the anodes are enclosed 
within a screen having a centre! orifice through which the ares 
pass to the cathode, which consists of a part of the liquid surface 
confined by an insulating tube. The screen, which may be of 
porcelain or other insulating material or of sheet iron, if well 
insulated, protects the anodes from the cathode blast and 
prevents discharge from the anodes to the walls of the vessel. 
Hartmann and Braun Akt.-Ges., Germany. Dated March 2nd, 
1911. 

No. 5635/12.—-Treating liquids with radiations. Iu apparatus 
for treating water or other liquids with ultra-violet rays, the 
quartz lamp is of annular or hollow cylindrical shape, providing 
inner and outer illuminating surfaces over which the liquid to 
be treated is successively conducted in a return movement. 
Knips, C., Germany. Dated March 6th, 1911. 

No. 5767/12.—Forging bolts and rivets. In order to prevent 
blanks, cut from heated metal rod, from sticking in the dies 
while being headed to form bolts or rivets, those parts about to 
form the shanks are cooled before heading. The extreme part 
of the ends to be headed may also be partly cooled in order to 
avoid fracture during heading, the hotter portions upsetting 
first. Muller, H., Germany. Dated March 13th, 1911. 

No. 5798/12.—Bakers’ ovens. In a bakers’ oven, the draw- 
plate and the door are interconnected, so that the opening and 
closing the door are controlled by the operation of the drawplate. 
Cannstatter Misch-and-Knet-Maschinen-Fabrik Cannstatter 
Dampf-backofen-fabrik Werner and Pfleiderer, Germany. 
Dated March 15th, 1911. 

No. 5803/12.—Electric motor control. In a system with 
contactors to control the armature resistance and a contactor 
to connect a resistance in parallel with the field winding, an 
interlock permits the operation of the last-mentioned contactor, 
only after the last of the starting resistance contactors has 
operated. Allgemeine Elektricitats-Ges., Germany. Dated 
March 7th, 1911. 

No. 6165/12.—Ordnance ; sights and methods of sighting. 
Consists in the combination with a periscope sight, the eye-piece 
of which is transverse to the plane of elevation, of a second, and 
optically independent, telescope which is attached to the casing 
of the upper reflector prism of the periscope. The combined 
sighting device is attached to the head of the sight bar, and, 
while it may be used as an ordinary field-gun sight, is particularly 
for use when firing at rapidly moving targets, such as airships, 
in which case the gun-layer uses the periscope for pointing, 
while an ‘‘ observer” uses the telescope and adjusts the sight 
for elevation and traverse. Krupp Akt.-Ges., F., Germany. 
Dated May 4th, 1911. 

No. 6327/12.—Fire extinguishing. In extinguishing fires by 

means of foam produced by the mixture of gas-producing 
substances to which a foam-producing substance has been added, 
the gas and foam-producing substances, instead of being in 
solution, are stored in the solid form, a solvent, such as water, 
being added when the foam is required. Fabrik Explosions- 
sicherer Gefasse Ges., Germany. Dated March 17th, 1911. 
No. 6446/12.—Making metal tubes. To facilitate the removal 
of tubes from dies in which they have expanded by drifting, 
the dies are made in two parts having engaging projections. 
The projections have inclined ends and are disconnected, after 
the mandril has expanded the tube. Ehrhardt, H., Germany. 
Dated April 28th, 1911. 

No. 6556/12.—Speed indicators. Speed indicators are driven 
from one of the steering road wheels of the vehicle through a pair 
of bevel wheels or worm gearing contained in an angular housing 
to one limb of which a protective casing for the flexible shaft is 
rotatably attached. Beckmann, W., Berlin. Dated March 17th, 
1911. 











COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 


Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS 
For the week, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week,—Lieut. W. J. A. Watkins. 
Next for Duty..—_Second-Lieut. P. Bowden. 
Dritts :—WeEEK EnpING Sunpay, NOVEMBER 4TH, 1917. 
Monday.—No. 3 Coy., Left Half. Recruits. Signalling, 6.30. 
Tuesday.—Physical Drill and Bayonet Exercise, 7.30. 
W ednesday.—No. 1 Coy., 6.30. 
Thursday.—No. 2 Coy., 6. Signalling. Ambulance, 6.30. 
Friday.—No. 3 Coy., Right Half. Recruits, 6.30. 
Sunday.—Commandant’s Parade,-Parade Waterloo Station 
opposite No. 10 Platform, 8.45 a.m., for work at Esher. Uniform. 
Mid-day rations to be carried. Compulsory for A and B men. 
Musketry.—Belvedere-road. Tuesday, Wednesday and 
Thursday, 5.30 to 7. 
Note.—The Medical Officer will attend for examination of 
recruits, &c., on Thursday at 6. 
All enamelled cap badges must be returned to the Quarter- 
master Sergeant without delay. 
The Regimental Tailor will attend on Tuesday, October 30th, 
at headquarters at 6.30, to measure for uniforms. 
Unless otherwise indicated, all drills will take place et head- 
quarters, 
By order, 

MAcLEOD YEARSLEY, 

Captain and Adjutant, 





— the rights for France and the French Colonies of the 
Wild-Barfield provess for hardening steel gauges, tools, &c. 





cam makes one complete revolution and moves the ram B from 


Ootobor 27th, 1917; 
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(joventry Education Committee. 
APPLIC. 


ey oe are invited for the POST of PRINCI- 
PAL of the MUNI CIPAL a SCHOOL. 
mencing salary £600 per annu' 

Particulars of the sppointenent and forms of a se 
which must be returned on or before the lst Decem 


may be obtained from 
FREDK. HORNER, 
Secreta’ 


Education 2 TE House 


Coventry. 
AP 
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plications Required for Post 
of TECHNICAL INSTRUCTOR in Technical Good 


orks per Wanted by a 


controlled London Firm of Instrument Makers, with 


Holborn, E. 


Firm of Reinforoed Guana 
with their own bond bar (well 

» about to APPOINT a GENERAL 
MANAGER. ADs -ioante must at had a thorough experience 
in this line of eat ness and hold or Fo ecamapag, .—Particulars to 
be sent ote CHAIRMAN, e) Co., 





Jaliat. 








(Shemist Wanted, with Steel- 


WORKS experience, for Electric Furnace work in the 
South of England. P, ve position ; Eon — 


Metab: Draughtsmen 


WANTED. First-class men for —. Work. * a ° 
yo at present ranply 8 on Government work need aj 
— at their nearest Em soy ment a 





State ‘salary uired. rson 
Government work will be engaged. Mm Applleasiia must appl Pte 
their nearest Employment change, mentioning sthe 
Engineer” and number 382. 





Reguired: in Government Factory 
ETALLURGICAL CHEMIST for analysis of ferrous 
and non-ferrous alloys. Previous experience preferable but 
not essential. Men already on Government work need not 
requir — AREY giving full details of experience and ony 


to the nearest Em g' 
e Engineer ” and No. A eeS 255 4 











of Works employed entirely upon Government work. 
wechnicn training essential ; works experience d ac 


person al ie Government work will be cngaged.—Apply 
your nearest ge Exchange, stating age, experience 
mentioning ‘“‘The Engineer” 


and No. 
355 a 








CONTRACTS, &c. 


and salary requir 
A3931. 
(jreat Southern and Western 
RAI LWAY ats hae 
SONTRACTS, 19) 

The Directors of the Great a Ry ‘and Western Railwa: 
Company are prepared to receive TENDERS for the SUPPL 
of the undermentioned STURES for twelve months to 3lst 
December, 1918, or part of that period : 








No. of No. of 
Form. Form. 
Acid, J a = .. 3p | Glass and China Sun- 
Bask 0 ee os ee 'B 
Bolts, Nuts, and Rivets.. 15 | Hardwave (Sundry) 17 
Brooms and Brushes 13 | Incandescent haa sa 
Brass Fittings for Car- or Gas ‘ 
ae ae ndia-rubber' Goods 9a 
Do. Spo for Lamps 184 =e oy Sundry 21 
Do. do. for Water 26a nm Tubes and Fittings 29 
Do. do. for 26n rom and Steel W Wa 
Bunting .. 7p | Leather 12 
Canvas and Sacks. . 6 Linen “7 ot : 
Carriage Laces -. 7a | Linoleum . oS : = 
Castings, Mall. Iron |. 11 Locks and Keys oF fe 
Cement ona Mats, Fibre a ~« 
Cloth, Carr. and Uni- Moroccos .. Bs o> 20 
forms . .. Tc} Nails so a ee, 
Onhing oil rm .. 9s | Oak Keys . Ba 
LR. pi cofed . -; 9 | Onk Trenails 3p 
an Sere and Pinm 41 
Washers .. 15 | Railway ‘astenings (Iron) 16 
Colours aie ¥ aoe atieens Feptenivas (ee ) 16a 
Corks. . ée .. 3% | Rain-water pes 
Cotton Waste vd “ a big oe 4 Wis: ; 
Crucibles .. ae ft no an x 
Curled Hair a o es 7 = 32 
Drysalteries 3 Shovels, 2 hone 2la 
Emery and Glass Cloth, Mea oo? 8 
&e, oe 5 
Files and Tool Steel 2 |S Sponge Cot ire Pulleys ll 
Fire-bricksand Clay .. 33 | Screws and ns 14 
soggy oo gs -. 42 | Tin-plates .. 22 
ni ects, Buckets, = — < - oe fe 
o- A 
Graton, Stoves, and Water prot Clothing -: 9» 
Fenders 2% | Wicks 5 
Grindstones 28 Wire, Fence and Signal Wa 
Glass, Sheet and Plate.. 274 ' Wirework Xn 
Forms of Tender can be obtained on f 6d. each 


from the Com: bilo: Storekeeper, at he Oa Gen ee Stores, 
Inchicore, — whom inquiries for information should 
made terns may be inspected at the same 
on and ster th e ae instant, between the hours of 10 a.m. 
a A 4 p.m. dere to be on Saturdays). 
he Ten be sent in endorsed “ Tenders for Stores,” 
so as to be with him before 
Decker a.m. = Woleeedat: the 14th November, 1917. 

The Directors. will not consider any Tender except those 
tarnished on ed Company’s forms, and do not bind them- 
selves to accept the lowest or any Tender. 

By order, 
ROBERT — 





retary. 
Kingsbri Terminus, 
Js, 


D, 
October, 1917. 


heerness Urban District]: 


COU 
SHEERNESS A pee RK {Sco 
M2 BOILER MAKERS AND OTHERS. 

The om reas Paar) Council — TENDERS 
for the. SUPPLY. and ERECTION of LANC.SHIRE 
BOILER, BOILER MOUNTINGS, SUPERH EATER and 
—™ ECONOMISER at the Sheerness East Pumping 

on 

Copies of the specification, conditions of contract, and bills 
of particulars can be o! ned on application to the under- 
sighed on deposit of One Guinea, which will be returned only 
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on receipt of a bona fide Tender. 
Seale: beri) endorsed ‘“*Tender for Sheerness Water— 
Contract No. together with detailed blue ints, to be 


be 
Parties tendering must do so at their own ex) ge 
Py Council does not bind itself to accept t! lowest or any 
‘ender. 


ber th to i. othes on or before Monday, the 19th Novem- 





(By order) VINCENT H. STALLON 
Clerk of the Council. 
Council Offices, 
eerness, 
22nd October, 1917. 290 1 
Assistant, 


Wanted at Once, 
inel < og experienced in the "gale of Machine Tools 


tha Small State, in confidence, age, experience, salary. 
when at bert A De Cale to be made letter = marked 
rivate. Ww. 


R and 5 jueen 
Victoria-street, E.C. 4 Z Ree 


anted, for Controlled Estab- 


LISHMENT, North-West London district, ASSIS- 
TANT WORKS MANAGER ed iS eae T, for 
taking entire control of about eer male and 





Iton and 
Wa 
Assistant Required for Pur- 


CHASING Office of can Engineering Firm, 


a district. No one already on Government work 





required, to your nearest. mpfoymen xchange, quoting | Bo 
Engineer” and No, A 

(\apable Engineering Assistant 
ANTED for busy Professioi Min on Must have 


initiative, and accustome organ: rrespondence, Sec- 
retarial qualifications a consideration. “hdaven, 372, “The 
Engineer ” Office. 372 a 


Die Sinker. — First-class Die 


by ya for Poem Drop Seamer, including Motor 





pew eae and Aircraft rig Lo heresy elena situation. ; ce full 
culars as to wages, mp! oe m4 
thelr nearest E work will be singgod applicants ttt must, 

eir rs 





earest E 
neer” and sae 6. Then ry 


here and Mechanical Engi- 


Sass henge py ed WANTED by well-established firm in 
ce — bea Le 1 hnical ny iter camel man and addres, 
emnaa. experience an 
P146, “ The Engineer” Office. 


ngineers of Sound Mechanical 
training, with experience in construction of large Power 
Stations, WANTE ED immediately by Government at Deperwmen ment 
for duration of War. Also ECTRICAL 
with experience of latest practice in Factory ‘Zant it. Er 








W anted, Civil Engineering 
DRAUGHTSMAN for all-round work. Ineligible. 
ry £3 a week. Tefbply. by — stating age, het mg 

= of experi, and enc! ay of recent testimonials, to 
878, c.o. Street’s, 8, Serle-street, London, W.C. 392 a 


Wanted, Draughtsman with at| r 


10 years’ experience in the Shops and Drawing- 





duction of Die Castings in Non-ferrous Metals. Good money; 
ermanent situation; but only munition work during war. 
No person resident more than 10 miles away (East London 
district), or already enga; gaged on Government work will be 
oan. —Apply, giving ll particulars of experience and 
ies of references, if any, together with salary required, hae 
Pas “The Engineer” ice. P213 





| We anted, xperienced and 
ble sI6 and Ex ya nena preferably 
ence of woe od ——— Manufacti x — London dis- 
on Government work w: en; 
sansy and full particulars of experience, 
to your nearest Employment Exchange, mentioning ‘ The 
Engineer” and No. A. 378 a 


Wanted, Ge Controlled Estab- 


LISHMENT, FOUR JUNIOR DRAUGHTSMEN. 
a given to those experienced in Elevating and Con- 
g Plants, Constructional Steelwork, To suitable 
applicants the t should Risa permanent, and offer good 
prospects. .—Apply in os nstance to nearest Employment 
” and number No 

person at present on (ti work will be engaged 369 a 











person resident more than 10 miles wpa or ali 


= Government work will be en, Ape a Fa 
rience, and sa. required, to Box No. Caxton Adver- 


ing Agency, Clun House, Surrey-street, Strand, W.C. B74 


First-c -class Man Required for 


Routine, &., eg or, 
Capable of controling this 





ing work Ma Manchester distri 





rtment on modern Hines; Bogen: also thoroughly 
matic, able to and supply 
accurate aoe 2 prompt 4 Roremman’ ition for good 
man. Expe large” Engines, in addition to manufac- 
turing cane bana an jean ap No one on Govern- 
pe ae ypy ll be State a full culars, ex- 
Emplo and) salar To "aioting “The Raginese™ and i 
ploymen change, quoting “ x 0. 
A397. 39 





irst-class Tool Designers Re- 
QUIRED for West London Works. have had good 
all-round experience on high-class work. Only those not 
already upon Government work, and residing within a — 
mile radius, need apply. —Address, stating age, — and 
experience, 349, “ The neer ” Office. 


rench Firm Rec uire for Their 
London office compete ANICAL, ELECTRI- 
cat SNOITERE, or Cl Civit ExGIN ay timed | — 
ai x 
to 401, “‘ The Engineer” ce. 40 


nspectors of Aircraft Metal 
Fittings, &c., REQUIRED for Government Controlled 
sent Factory, Apply, ly, stating age, experience and wins 


uired, ti hrough ment chan; 
e Engineer Be ye number ON No one ahead ow Govern 
can be engaged. 


and Tool Designers Wanted. 


1 
Tie _ ewe men for Press Too ~ re and Automatic 
ee bem ne for Aeroplane work. No one at present 
vernment work need ape! ly.—Applicants must 
apply to to ‘their nearest —— change, mentioning 
e Engineer ” and numbei 387 a 


Machine Shop Superintendent 


Assistant) WANTED IMME PTaLX in renee ae 
to-date ae establishment en; 

work, omar — a as rs o alae auton, 

milli Permanent and 
position * s attable applicant, who must have all. 
of skilled and ‘unskill labour. 
timekeeper. West London 
those not already on Government work and 
within ph ome radius need apply. ue 289, 
ice. A 


ingineer” 
Night Shift Engineer Wanted 


Works D.C. Power Station.—Apply, stating age, 
wages and giving fullest particulars of ex “ 

nearest seas. Wo per leap | quoting “ 
no AWB, © person already on Governaent work or be 


(id Established Firm Manufac- |‘ 


TURING medium size Machinery for War REQUIRE 
a Man to TAKE CHARGE of entire i must be able to fix 
prices on all eperations and rig tackle to get good —-. 
therefore one of experience in a enol sho) Napeseen 
age, experience and salary requi! person aeete 
employed upon Government work wilt be en .— Applicants 
ing apply to their nearest Emplo nent ange, mention- 

e Engineer” and number 362 a 














residing 








Wanted Immediately, Draughts- 


MEN capable of designing Jigs and — for high-class 
stating experience, your nearest 
ge, quoting “The ‘gnginger™ and No. 


Engineering.—Apply, 
loyment Exc! 
rent No persons already on Government work need apply. 





anted, Mechanical Draughts- 


MA — ly, statin experience, ani 
to ang PLYLE an a SONS, ca, Pisistow Wharf, Victor | La 


Docks, E. 16, 


Firm of Reinforced Concrete 
Bogines cashire have a VACANCY for an 
ESTIMA ING and, DESIGNING DRAUGHTSMAN. Appli- 
cant must have a thorough knowledge of latest practice and 
have cok a — position.—Apply, in first instance, to 
CHAIRM essrs. Skelton and Co., Solicitors, 90, 
Deansgate, ekieuien stating experience, salary, &. 3a 





are ” and number 
DRAUGHTSMEN IN GOVERNMENT EMPLOY. 


To Consolidate Your Position, 


ba now and in the future, you are mtly invited, 
through your secretaries or a dress < ad 
of ‘nen a Y to Pi6s “The ineer 


Com mpetent Miller Wanted as 


i HAND, to take full a of Plant of 
ng Machines. a yaa already em upon Govern- 
Ler Cork will be 
nearest Emplo’ 


plo; 
pplicants maa ply to their 
“The Engineer * 
and number 


aon WD entioning > 
Tool- room Foreman Wanted for 


Aero res ne Work with Motor Firm in Midlands. Must 
we gobi with gee = organising ability. Send 
full particulars and . No person already 
employed upon Government work" will be engaged. ~ Applicants 
ing * arth E their nearest Employment Exchange, mention- 

fhe Engineer” and number 24. Qa 


Wanted, Representative, who 


is well in with Shipbuilders and Engineers on N.FE. 
Coast, to Represent Firm on Admiralty list.—State full parti- 
culars in first instance to 399, “‘ The Engineer ” Office. a. 


Wanted, a oer Roll Turner 


or IMPROVER, used to ht Rails &c.—Address, 
stating age and wages, to 291, “The fn gineer” Office. 291 a 


Wanted for a Melting Shop, 


Energetic YOUNG MAN with some _ Pte train- 
ing, to generally assist the Melti —. Foreman in the 
supervision of a ic Open Hearth Plan‘ Practica] furnace 

“eer desirable, and one with pao knowledge of the 

“peep preferred.—State age, experience and salary 

re “ms your nearest Emplo a Exchange, quoting 
he Enginesr” and No. A3840. 
in Government work will be palace 


A Steady Reliable Man Wanted, 


roe sa to Work an Oil Engine. Some mechanical Siew 
= Good w: wages to a really capable man.— 
rt ess, Pais, © “The Engineer” Office. P2144 
Brass Finishers, Tool Turners 
and TURRET SETTERS WANTED for North London 
Engineering Works. No personat — on Government work, 


or residing more than ten miles distant, need apply. —Address, 
360, “‘ The Engineer” Office. 30 a 


Epgine- -driver for Small Loco- 


i—- tien pee mee mg wy for Mediterranean 
dress, 


tected occupation.—Ad 1, “The —— 


Omtes. 
Peres: Wanted Imme- 
DIATELY for 250 H.P. Crossley Suction Gas Plant.— 
m already we ee on Government work will 


nee 
Peprefe erence given to discharged soldier. 190 a 








orment 














y engaged 
Wla 














experience and sa) req , to nearest 
aon + ng quoting “‘ The Engineer ” and No. 





(Jonstructional Draughtsman, 

with knowledge of Ferro-Concrete Wor 

engaged on Government work will be employed. amKoniy, | 8 

stating age, salary required, and “ne The Ba to your neares 

—— Exchange, —_ No. 
a 


[raughtsman Wanted, Capable 


and up to date, in General Machine Tool Works, West 
ag Quickness and accuracy essen’ ; part shop trained. 
te age, d, when at liberty. No 











person already employed: upon Government work will be 
engaged. _Applicants must 7. to their nearest eee ¥ 
wae 
A 


[)raughtsman Wanted for 


Constructional Works in Midlands. Experienced man 
desired.—State age, salary, and full lapieg A to your near 
Employment Exchange, mentio: gineer” and 

4 396. No person already on Bh Prone ae be 











raug htsmen and Drawing- 
a! aa CLERKS REQUIRED by large Aeroplane 
pe in N.W. London.—Write, Envibecr —— and stating 
req uired, to P2ll, “The Office. No one 
cident more than ten miles away, or Sanaa on Government 
work, need apply. P2ll s 


[)raughtsmen Required for 


service in an hg mer elgg ee ieee oe with 
Mis) spec Mari acne ale of ng. Applican 
sal juired, and details o: 
ign to be ‘So Pome "ad da 33, 
an n, neral A: hag nts, 
London, E.C. 4 not later than November Sth. 


aughtsmen Requ uired Imme- 
DIATELY for Small Detail Work, must be neat and 
_ ;in West London district.—Only those not already 9 
vernment work, and residing within a ten-mile radius, n 
wera! ok experience and salary a a 





7 
Fleet-street, 
Ola 








— 

Drug htsmen (‘Two)( Mechanical) 
Loy by Midland nesmrpotetis Firm. Prefer- 

oe reg te men bh experience of modern Steam and 


ical Plant. and General Millwork.—Apply, giving age, 
experience, ‘Salary q and , to your nearest 








female. The position will be a bande one, and offers 
considerable soope for an ag em who isa and 


capable niser, and has had experience in a somewhat 
nies position. No persons more than ten miles away, o 
ngaged Government work, need a 


on eH eer Fria stating 
qialieations and salary required, to neer” 





anted, Mechanical Engineer 

as BOILER-HOUSE, pla eye ary ENT or 
FOREMAN. Must be able te plant efficiently, 
instruct men in their duties, Bp. the best out of them by 
beg i tone bene salary to really first-class man, who 
experience in a similar position. 

State ha Sn Hh aig | when at liberty, and required. 
No person ae employed upon Government work will be 
engaged. d.—Applicants must SPP a their nearest Employ- 


~ Toe g' " and — 


Wa anted, aaa Assistant 


for Power Plant Work; about 23.—Applications, 
stating oe "expe tence and Frwe A ‘required, 
Meee led b of t should 
heer Office. 36a 


orks Managers Assistant 


WANTED for Controlled Establishment, North-West 

nen. Gord ome dE seiner rin, — angel 

all-round Enginee: now - 

cants should AGe received a thorough tottaing in pyatemnatie 

and efficient Factory Organisation. No persons more _ 

‘an miles ower, or pl ged on Government work need a) —_ 
mite, saat iting 4 cations and salary, to to 380, « “thy 

















a 





ation! “The Engineer” and 





Practical Metal Shop Manager 


REQUIRED by Firm of Scottish Steel Founders to 
— CHARGE of —. puree —_ ig coer ton, 
dress, n experience and sala ui 
“The Engineer " Office. <3 = 407 0 


No. A3887. No one on Government work will be engaged. 
A 





ngineer - Draughtsman Re- 
QUIRED for Works Power Piant a ay of alarge 





Reauiredi in Government Factory 


for work 

bite Stientific Aree 
of aeroplanes not essential. 
work need not apply. —Send full 
salary requi: to your nearest 

















on 





quoting ‘“‘The er and 

A 

neeri Employers 

fg I ae pn pe ad 


orkshop and ————— be nang 
ualificati ra eatlnoniia ence, 
Sante by Geek 


and sal ree » accom 
should be addressed, carted ne FEDERATION ENGL. 
ee EMPLOYERS TION a 36, Abingdon. 
Westminster, London, 8. vassing by or on 
bebalt of any applicant will Gitqwality his Souci. P4wWa 


factory near Lendon. Me per tees experience 
ry steam plant operation and in boiler an wer house lay-out 
essential. experience in the necal arrangement of 
works plant and the preliminary design of buildin, 


necessary.—Apply, stating age. onde , and full details of train- 
ing and “I ener to Box $56, faa Mitchell’s Advertising 
Agency, 1, now-hill, E.C. 1. 2s 





Experienced Draughtsman for 
inforced Concreto Work WANTED immediately 
(Lond ine w. > No eee already employed on Government 
work .—Addre 8s, statin, 28°, experience, and 
salary why “The Engineer” 395 a 


-Class Draughtsman, With 


Fitst- 
team Bene 3 ee eenienen, etary IMMEDIATELY. 
Give full ting age, experience, and salary 
uired. an ohne n «ang lee 9 employed upon Government work 
be engaged.—Applicants must as A _ their. nearest a 








[wo Young Engineers, Age 21, 
with five years’ indentured , aepeeneeees inchoding 
| bo rience, and Fae s’ D.O. with well-known 

mm bustion iD, TeAputaecaeee SEEK 
POSITIONS as DRA EN on Government Pare | ke 


Gul 
aa with Automobile Manufacturers.—Ad 
The Engineer ” Office, 64 





ener 306. i 306 a 


Lady. Tracers Wanted (Hxperi 


a for General Engineering Tracing. No one at 





present engaged on Government work need apply.—Applicants 
must a) appl to their nearest Beplozment Ex » Mention- 
ing “ The Engineer” "and number 388 4 





Fitters and Brass _ Finishers 
WANTED; also IMPROVER TURNER for works in 

jurrey town, near London. Noone engaged on Government 
mn 2 or ——- than ten ee away, should apply. — 
Address, 178, “* The Engineer” Office. 


Gs Fitters for Machine Tools 
on — hye State experience and wage expected. 
pt moo nm Government work will be engaged.— 
Apply your poten 4 Employment Exchange, mentioning ** The 

Engineer” and No. A 
with 


Moulder (Experienced), 
wide knowledge of 


te Pa and Multiple 
Work, WANTED for'c Calcutta. fro: “ 
mili service—Write, with all . acm 
“MO ER,” c.o. Streets, 30, 


A 
Advertiser, Age 173, London 
matriculation honours, DES IRES POSITION 
LONDON DRAWING-OFFICE of STRUCTURAL ENGI- 
NEERS.—Address, P219, ‘‘ The Engineer” Office. 1P219 B 


Exgineer Manager, Experienced 
in the latest aero engine work, is OPEN to MAKEa 
CHANGE. Excellent technical, commercial, = works expe- 
rience.—Address, P244, “‘ The Engineer ” Office P244 B 


Ezgi neer (2 6), now Employed 

ein ughtsman in a Power Plant, DESIRES CHANGE. 
Position in "Coginvering de ment of manufacturing con- 
cern preferred. Experien 








ioulare, incbetie 
cul cludin, 
rnhill, London, E. 











in power lant running, installa- 
tion and vaghod 'y a o f building 
construction.—App ly by letter to 209, « eer 

Office. Broo 


Exgineer (27), Universit ty Gradu- 
and Wh. - at ar nel ing sa oo a 
position Bun well-known firm, 
ASSISTANT MANAGER, cies nnn ne post ; 84 years 
shop = D.O. experience in high-class repetition work 
niser, and experienced in control of male and 

tomate! Pag A Excellent references.—Address, “The 


B 
Engines (44) Seeks Good 
SITION, home or abroad. Entire chai 
Fa ot song Colonial experience on mining.—S., 7, ae 


e of plant. 
Engineer, (46) 28 Years thorough 


general engineering works 7 [ciatatie tener experi- 
ence ; successful control of men, EP Ls as foreman and 
works man er, SEEKS SIMILA POs! ION, or as Engineer 
— —~ of Plant.—PEAR6E, 47, Langley-drive, — 

















ne rewarmene: 


PARTNERS 

DIRECTORS 

BUSINESSES 

FACTORIES 
for these apply to 


WHEATLEY KIRK, PRICE AND O0., 


Shee Le an 
3%, Collingwood-street, Newoastle-on-Tyne, Sp 3008 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paers II., Ill, XC. 
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THE ENGINEER 





Factory Engineer Requires 
NGE as SUPERINTENDENT or WORKS 
MANAGER, home or abroad. Well versed in modern factory 
lay-outs. Specially trained in the treatment of fats and oils, 
edible and otherwise. A good organiser, and thorough know- 
—_ of works equipment.—Address, 318, “The » 
Office. 18 


Foundry Manager, with Good 


practical and managing experience, SEEKS POSITION 
offering s+ oe, opportunity and scope.—Address, 137, “*The 
Engineer” 137 B 


G entleman, at Present General 
I —— r ¢* wonike s employing over 1000 hands, DESIRES 
a CHANG Proved b and ing 
ability. oe ve starting new ye for manufacturing new 
article —Write, , ¢.0. A. 1, Wilson and Co., Ltd., 154, 
Clerkenwell-road, Lendoe, E.C. 1. 316 B 


Mech. Engineer, A.M.I. Mech. 


E. (36 sent London, DESIRES POST as ASSIS- 
TANT or CHIEF 3 ENGINEER of Factory. 














Three years works ; 


18 years D.O. General factory work, mfce., design, con- 
veying; power plants, structural and electrical. et 
references.—Address, P151, “* The Engineer” Office. P15 





Mechanical Engineer, 44, English 


and Colonial experience, with BM [et workshop, 
construction, and commercial engineering knowledge, widely 
conversant with 4a aeronautica’ a Requires 
Change.—Address, P226, ** The Engineer ” Office. B 


Superintending Engineer (37), 
with all-round workshops, D.O., and University training, 
and first-class rea in various branches of engineering 
and shipwork, D ERTH shortly of active nature. 
Some years as specialist a. ner, engineer, “and departmental 
manager.—Address, P208, * The Engineer ” Office. P208 5 


Superintendent or Assistant 

ANAGER DESIRES CHANGE. Expert machine 
actice. Up-to-date methods. Good references.— 

21. * The Engineer” Office. P22l 8 








and fitti 
Address, 


Se 
hief ‘Tool Draughtsman and 
Methods Engineer (29) DESIRES CHANGE ; four years 
Aircraft and Engines ; expert cial Machine Designer ses 
System Organiser.—Address, pists ‘The Engineer ” 
iB 


DPraughtsman- Engineer, Civ. pe 
Mech. Design, ero progress records, quantities, 
pe Sig pe ed 46. 





g Free 6th November.— 
The Engineer ™ Office. P222 





raughtsman (Mechanical and 

ctural), 27 years’ office and works experience, 

DESIRES EMPLO YMENT in a responsible position pre- 

ferred.—_JOHNSTONE, Strone, Leighton-road, Itchen, South- 
ampton P217 w 


Machine Shop Foreman (32) 


REQUIRES POSITI on Repetition Work. Used to 
banding male and nomate labour. Highest references.—G. Bs 


Smith’s Lihrarv. Slong' 
N orth of 


Engl land Firm of Se tt shortly dis- 
engaged, DESIRES SIMILAR POST x Treligibls for 
military service. Several years’ pp = BL abroad. 
AM.I. Mech. E. Age 30.—Address, P207, “The ee 


Office. 
HAVE an 3S PENING for BR at 








Representa ve for 





Large | Firm of Engineers in 
fave a of Good 


ation as PRE. PUPIL, 


Us 
the course to include both Works and Drawing-office. 
Address, 2002, “The Engineer ” Office. 2002 & 


(‘ameron Duplex Pump, Steam 
cylinders léin., water ~~ 15in. by 18in. yr 9in. 
suction and delivery ; in stock.—HARRY H. GARDA 


ge- -ended Boiler Tank, 33ft. 


on gg for SALE. Immediate delivery. 
“JosEr PU and —_ Ltd., Cattybrook_Iron- 
works, Cases Tie Bristol 367 « 
FOR SALE. 


Engines — Vertical Pair, each 
H.P., 12in. and 194in. cylinders, 18in. "stroke, 200 
revs. ; and One Vertical, 10in. cylinder, 14in. stroke ; all by 
Marshall 

by BOILERS.—Galloway, 26ft. by 7ft., 18ft. by 6ft., and 15ft. 
y 6ft. 

PUMPS.—Three Westinghouse Vertical and One Worthing- 


ton Vertical. 
MOTORS.—One DC., 240 v., 3000 revs., 3 H.P.; One A.C. 


460 v., 25 periods, phase, 2) H.P.; also One 18 HP. Control 


Panel. 
G. ELLIOTT and CO., Ltd., 188, Long-lane, S.E. 1. 403 a 


FOR: SALE, 
Large Quantity YORKSHIRE 
and other GAS COKE. 


THOS. DUXBURY and CC., 
N123 Grosvenor Chambers, Manehester. 


M and 
135 














FOR SALE, 


One Cole, Marchent and Morley 


CROSS-COMPOUND VERTICAL 
CORLISS STEAM ENGINE 


and Engine Type 


WESTINGHOUSE D.C. GENERATOR. 


Complete with cendenser, air Lane Sse extractor, steam 
and exhaust pipes, and, A eens ectric cables, switches, 
circuit breaker and rheosta 
Capacity, 1000 Kilowatts at 85 r.p.m., with steam at 160/180 1b. 
pressure ; — shunt and compound wound, 460/550 volts 
ad excellent condition. 

n be seen running, and ag i purchasers can witness 
slain consumption tests. The Engine can be used for rope 
driving by removing the generator armature and substituting 
a rope pu ley. 

—— 
a, gin vo ala 
Town Hall, Bradford. 0G 





FOR SALE. 
(Sross Com P: Hori. Corliss Cond. 
ENGINE, by Ruston, Proctor and Ce., with 20in. and 
a. oe aa . 42in. stroke. 
Jomp. Hori. — COND. ENGINE, by Yates 
a Thom, with cyls. 16in. and 23in. diam. vy 3ft. “6in. stroke. 
Cross Comp. HORI. ENG INB. by Riches and Watts, with 
13in. oy 22in. = by Win. stroke. 
mp. HORI ENGINES, by Robey and Co., 
with é4in. -_— 1 in. cyls by 1éin 


Direc OMP, l6in. by gin. wy Toin., brass fitted, with 
Sin, pine ag n. delivery. 
rect-acting « PUMP, l3in. steam cyl., 7in. water 
cyl , 20in. ore 
“PULSOM Nos. 10. 9, 8, Tb, 


ETERS, 
fe Smith Vale DUPLEX P UMP, "Sie and 12in. steam 
cyls. _ water cyls., 10in. stroke. 
ori. Worthington DU PLEX PUMPS, lin. by 84in. by 
tom, Ay éin. suction, Sin. delivery. 

ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 
rqy\HOs. W. WABD, Ltd., ALBION WORKS, 

Tel. : “ Forward, Sheffield.” Spl. 4101. SHEFFIELD. 





Te peer Students.— Ex- 
PERT TUITION by CORRESPONDENCE in Mathe 
matics and Mechanics 80 for Matriculation B.A. BSc. 
—Address, Mr. J. CHARLESTON B.A. (Hons.), 14, Elsham- 
road, Kensington, P2i2 & 


Wanted, an Kinclosed Type of 


ENGINE, capable of I my 70 H.P. at r. a a ; 
steam pressure available 801b.; must be in — 
dition.—Address. 386, ** The Engineer” Office. 


Wanted, Anthracite Sackion 


and _ popgeea GAS oe ad and ENGINE, 
be — 








ap: rox. 40/50 must F compart perfect working 
ler. State a No., and so qua pouty 18 gauge 
Portable Railway STEEL SLEE ERS 1 0 14 1b. per yard, and 


Turntables for same, ready for laying. Also quantity sheet 
dia., and right angle bends.— 
Replies to Box J548, Lee and Nightingale, Liverpool. 256 ¥ 


anted, Four Half Boilers 


about sort. by 7ft. cut lengthways. 

Reply, giving full Particulars as to size, price, and where 
same could be seen, 
Box 614, Sells Ltd., 168, a, 

London. E ¢ 362 ¥ 


Wanted, Four Square Wrought 


IRON TANKS with lids, capacity about 4000 gallons 
each.—Reply, giving size, capacity, where same could be seen, 
together wits lowest price, to Box 617, Sells, Ltd., 168, ne 
street, 


anted, Good Steam ne 

Lancashire Cornish, Verstenl Portable, or Loco. type. 

—JOSEPH PUGSLEY and SONS, Ltd, Cattybrook iron 
Works, Lawrence-bill, Bristol. 333 F 


x . 
jy anted, Good s0-Ton Truck 
WEIGHING MACHINE and 20-ton CART WEIGH- 
ING MACHINE.—Send price and full particulars to THOS. 
W. WARD, Ltd., Albion Works, Sheffield. 127 * 


Wanted, Hydraulic Turbine, 


800 H.P., either for 1100ft. or 30ft. to 100ft. 
head, if possible, direct connected to 3-phase generator.— 
Address, 76, “Phe Engineer” Office. 376 ¥ 























anted, Large Plate Planin; 
MACHINE. —Full particulars and price to HIL 

and SMITH, Ltd_., Brierley Hill. AS rv 
Wanted, Second-hand Gas 
ENGINE, in perfect order. Cyl. 7in. to 74in. bore, 
cepts H.P.—The GRIFFIN ENGINEER cae? 


Wanted, Second-hand or N Yew, 


ns 10 or 12-Ton te age NAVVY, in age ir 
type side-tip WAGONS, 4ft. 

gauge ; io to sound SLEEPERS; 1500 Fards. 50 Ib. e 
RAILS and FISHPLAPES; 6 Sets SWITCHES and 
CROSSINGS ; WINDING ENGINE, with large drum and 
wire rope, for 20 tons w ncee one in four ; semi- ae 








dition ; “Ship Canal” 


For Sale, 8-Ton Hand Whart 


CR: ts bi i. wean steel built rougher AF dae a 
a ec” TAR 

PeRTicAL. BOILER, 8ft. i pcs for 80 Ib. plamite ead rees, 

400, * The Engineer” Office. 400 6 


1) For Disposal, New Distilling 


PLANT, comprising :— 
papa orizontal DISH-ENDED STILLS, about 
2 CONDENSER BOXES, about 4 _ long. 
an 80 B.H.P. National GAS ENGIN 
Two i A K.W. Siemens ape ag GENERATORS. 
New P. Dowson’s GAS P. ra 
Eleven — DISH -ENDED RECEIVERS, 12ft. x 6ft. Sin. 
aoe new SUPERHEATERS, 12ft. x 6ft. 3in., with 6in. 
Pipe co: 
‘Two aE motor-driven SCREWING MACIIINES by Maiden 
and Co., Hyde, from 4in. to 8in., with motors. 
The plant is just as delivered from the makers, has never 





been fully erected, and can be delivered at once. Lying at 
Thames Haven, and can be inspected by appointment. Full 
particulars and prices on application. 
GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 275 ¢ 





Fer Hire, Pumps and Well- 
BORING TOOLS for Contractor’s P Stag ohn lis, &c. 2iv. 
to 24in. diam.—R. RICHARDS my — Ground 

auras ee a 8.E. Telephone N se 


Sale :— 


or 
F Quantity good SECOND-HAND I8in. gauge 


PORTABLE RAILWAY 


complete with Two TURNTABLES and Three Sets POINTS 
and CROSSINGS to suit. 15 Set 24in. Gauge Points and 
Crossings, new C.I. Turntables, 2¢in. gauge. Sieepers, Crossing 
Timbers, and Pit Timber. 


B. M. RENTON and CO., 
Market-place-buildings, High-street, Sheffield. Spl 3006 





Fer Sale :— 


High-class S. a1 LARC ASHES BOILER, 30ft. by 8ft. 
wah ‘fittings, 160 Ib. si 
One ditto, Xft. by wn with fi fittings, me. steam pressure. 


a ditto, 30ft. by Sft., * b. -2 
One ditto, 28ft. by 7ft., w 100 ib. * 
One ditto, 27ft. by 7ft., > 80 Ib. 4 
One ditto, 26ft. py Ly ‘ * > 


One “ss 24ft. b; ALLOW a 
One ditto War BOILER, 26ft. 4 “éft., with fittings 


Ib. 8 
Tb fea pres BOILERS, from 6ft, by 2ft. 6in. fe 10ft. by 4ft. 
with Satings, from b. to 80 lb, steam pressur 
STIRLIN BOILER, chain grate ty superheater, 
Hopkinson’s best fittings, 200 lb. s.p.; insurance vertificates can 
be supplied to purchasers. 
One STEEL CHIMNEY, ‘sort. by 3ft.,and one 36ft. by 2ft. 


For Sale :— 


One Willans-Parsons STEAM TURBINE, direct 
coupled to Westinghouse Alternator, 1200 K. w., 
Jay ae volts, 3-phase, with exciter, condensing 


350 ke W. ALTERNATOR, three nee-phase, 50 50 cycles, 
meets TN then ti Hi Go, driven ih P. cyl., 40i1 Le l., 
ti) in. ¢! 
Trees stroke, fly-wheel 20ft. diam., & .» &c. &e. red “Very fine ow” 
920 K.W. ELECTRICAL SET, com- 
rising le Expansion Vertical — Engine, b 
iss pow g Tn mp ; Alternator by B.T.H. Co., wit th 
Korting’s Ejector Condenser, &c. 
Two Willans RECIPROCATING STEAM EN- 
GINES, cock tiers sonpied to Westinghouse D.C Gen- 
» K.W. Bp m,, 220-230 volts, with surface 
condensing plant, air an circulating pumps. 
One 25 H.P. ee 550 volts, A.C., 720 r.p.m., 
squirrel ca; 
One 12/16 H. ° MOT’ IR, 400 volts, D.C. 
One smaller Ditto, 400 volts, D.C. 


MORTAR MILL, under driven, 


engine 7in. x 12in. 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel.: 44 Wakefield ; 867 Newcastle. 
Tel. Add. ; ** Engineer, Wakefield.” 2017 @ 


ror Immediate Sale, Portable 


Hydraulic Hinged RIVETING TACHINE, by Sir 
Witten Arrol and Co., Ltd. ; vylinder 10jin., 3ft. gap ; ; tested 
b. per sq. im. "excellent condition. Ins 
appnintanon aoa and price from MA 
COAL CUTTERS. 


Sale, Jeffrey Heading 


or 
F MACHINE, also DIAMOND MACHINES, all complete 
and with spare parts ; in excellent condition. 


R, H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD. 3746 
Tel. : 44 Wakefield. 


Tel. Address: ** Engineer,” Wakefield. 


Hor Sale, One Double Horizontal 


Gompeand Corliss JET CONDENSING ENGINE, 
.P., with rope fly-wheel.—Please apply, H. J. H. KI NG 
and CO., Ltd., Nailsworth 08 


Fer Sale One Hornsby 30 H. P. 


HORIZONTAL ENGINE, now working on suction 
—— with Suction Gas Plant ; One suitable LEAT ER 
; One Siemens DYNAMO, shunt wound, 100 to 150 
= lating resistance, 150 ampéres, 700 Fevolutions 
Price Can be seen working at Shropshire. —SU NDER 
LAND, 47, Victoria-street, London, 8.W. 1. 368 o 


For Sale, One No. 2 Swing Head 


Preumatic MOULDING BACHIES, by Messrs. 
Rudman, Lancy and Craven, Ltd., Taunton. is machine is 
new, not havin; mg tose used.—Pricé and full particulars upon 
application to E. and H. ROBERTS, Ltd., Sa Iron- 


works, Stony Stratford. 
For. Sale, One 45 H.P. Gas 
Dudbridge, 


ENGINE and SUCTION PLANT, by 
Gloucester. May be seen running any time.—Address. — 
6 


The Engineer ” Office. 
Electric 
‘ABLE STEAM 


For Sale or Hire, 
MOTORS, from 6 

ENGIN from 8 to 40 N. HP 

PUMPS, MACHINE TOOLS of eve 


terms, immediate delivery.—J LLI 
Queen Victo ia-Street, London, E.C. Tel. 


Fer Sale, Prompt Delivery, 


60-Ton Overhead rope-dri RAVELLING CRANK, 
with auxiliary lift of 6 tons, span 70ft. 4in., motions all con- 
trolled from cage fixed at one end. Main girders, plate type, 
5ft. 10in. deep at centre An exceptionally co age —_ 
little used, and in perfect order as new.— 
further particulars on application, THOMAS. "fo NSON, 
Prescott-street, Wigan. 2436 


For Sale, Set Second-hand Com- 


POUND CONDENSING DUPLEX PUMPS, equal to 

two low 14in., pum 8in., 

ELDING and PLA’ — 
G 


One 


6ft. dia. pan, 























on : 
8 and 80. eon 
: City Boe 3 








new. ~ high-pressure 
stroke. Bargaio.— 
iter. 


Sale, Theodolites, 


ror 
DRAWING INSTRUMEN SECOND-HAND. 
KSON'S, 338. High Holborn, W.C. 
opposite Gray's Inn-road). 
for Sale, Levels, 
DRAWING RSOn'S. 8. High se 


'S, 338, Hi 0! = 
eg, ORBOMte Grays Inn-road). 





7 
For Sale, T; Sale, Two Air Compressors, 
by _—_ rsoll; duplex steam cylinders, 10in. dia. ; com- 
pound aires Teter, 10in. and l6in. dia., intercooled. TwoAIR 
COMPRESSORS, by Ingersoll; straight line steam driven ; 
léin. steam c qflinder; 144. siteriaaer, —JAMES B. WATSON 
and SONS, Engireers. 35, Hunslet-road, Leeds. 820 a 


For Sale, Two Second-hand Gas 


ENGINES, by Messrs. Tangyes, in good conilition. 25 
and 35 H.P. at 180 revs, respectively, complete with leather 
link driving belts, friction clutches, and suction gas plants 
complete, with one new scrubber erty 

Can be seen Le rep de fe ointment. 

Can be dismantled and taken away about the first week in 
January, 1918. 

Apply, as regards price, 
Messrs DIXON BROS. at a TCHINSON, Ltd., 


Enginee 
Woolston, Southampton. 9% o 


For Sale, Two Tender Loco- 


MOTIVES, standard gauge, six wheels Bry! coupled), 
cylinders 17in. co by 24in. “ges 190 lb.-1651b. work 
ressure, r fire-boxes, steel] tubes. vacuum, steam an 

nd brakes ; fitted with apparatus for picking up water 

= running. Every facility afforded inspection by appoint- 











_ > 21, Post Office, Docks, Cardiff. 37 c 
oe 66 ” 

or Sale, 35 H.P. Type “U 
ROSSLEY GAS ENGINE.—Apply, DAVIES and 

METCALFE, Ltd., Romiley. 187 6 





or Sale, 35 H.P. Type “V” 


Crossley GAs ENGINE.—Apply, DAVIES and al 
CALFE, Ltd., Romiley. 187 


For Sale, 40, 36, and 25 ILP. 


re ENGINES, running on gas, petrol and 
Condit ion as good as ne w.—Apply. Box No. rm ioe 
Advertisement Dep: 6 Tig Wissen sc News, Limited, 
Bridge-street, London, E.C. 4. 38 ° a 








Sale: or Hire :—10 N.H.P. Loco, 


Type BOI FEED-WATER HEATERS. 
DUPLEX PUMPS; STEAM WINCHES; HOIsts 
; DEEP WELL and bORR' 
‘1. PULLEYS; GEARING; CRANK. 
SHA AVY BLOCKS and LIFTING TACK 
HYDRAULIC JACKS ; and GENERAL CONTRACTORS 


PLANT. 
A C. POTTER AND CO., 
Engineers, 
Lant- street, 
Sp 3049 Borough, S.E. 





.) chnson and Phillips, Limited, 


mLoTRCAL Amp aoe re ENODIEERE, 
RACTORS D CABLE MAKERS, 
Works: CHARLTON, Kent* 
Makers of Machinery, &c., for — lete a of Cable 
Factories and Vesse!s. Electric Light Apparatus of all kinds, 
Arc Lamps. Electric Transmissionof Power Plant. nine 


Bagshaw’ sWrou 





1 Iron Pulleys, 
as used in Government ments, are the strongest 
shone’. and best in the Bo oar Quick delivery given 
I ted price list, containing a. for transmission of 
power by wheels, belts, ropes and shafts, tree.—J. a 
and SONS, Limited, ngineers, Batley, Yorkshire. 





S.B.GEe IRON 


& STEEL Bars. Plates & Sheets, 


|STRINGER BROTHERS, 


WEST BROMWICH. 


CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, naan SHEFFIELD. 
Manufacturers of 
tvery Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &. 
Wageas Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 








ESTABLISHED 1861 


HARRISON oe CAM 
Chiet Works and Offiees: 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wi Castings, RAILWAY WAGONS 
aetna: {in Steel or Timber’, 


THE GLASGOW RAILWAY 
ENGINEERING COMPARY, ‘*°: 


GOYAN, GLASGOW. 
Gonden Offes :—12, VICTORIA STREET, S.w. 
MANUFACTURERS OF RAILWAY OARRIAGE, 
WaGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, alse CAST 

STEEL AXLE-BOXES. 492 


RAILWAY & TRAMWAY SPRINGS 
Wm. GRIFFITH & SONS, Ltd., 


Sagten Gtoel end Recing Wales, Santis Giaeet, Bast, 


M, Ld. 








Nos. 3 and 15, Victoria | Street, Westminster, 8.W. 
os. 
a aield. , 
Ni Telephone No, 4680 503 





THE GLASGOW ROLLING STOCK & PLANT WORK, 


HURST, NELSON & CO., LTD. 


ELECTRIC C CARS and every caer ei, of RAILWAY 
and TRAMWAY ROLLING STOCK. 


London Offices : 16, Leaden 
See tlustrated i The this week, page 44,. 


P, & W. MACLELLAN, LTD. 


CLUTHA WORES, GLASGOW 


WAY WAGONS : rie ons, 
TROK and IRON ana Gray SUREPERD Fleur Bot 
ipa and 


ROOFING. 
CONTRACTORS for RAILWAY PLANT aad STORES of 
every 


Chief Offlecs—128, Trongate, Glasgow. 
Registered Offiees—108:, Cannon-strest, London, B.O 


CUPOLAS 


Rapid Melting. 


FOUNDRY LADLES 


from 28 Ibs. to 10 tons capacity usually in stock 
or progress. 
Also every deseriiee ¢ of Foundry Plant. 
Lists 
Steelworkers L Ld. ‘ Charles Henry St., Birming nae 


“Structural, b’ham.” 











Box, Rare and Out of Print. 


me pune. Inst. Civil Eng.,” 166 vols. cloth, rare set, £17 17s. 
Francis pret Smelting,” 2s.; «Proc. Inst. Mech. 
Ene. S 1874 to. 1914, £14 14s. ; Stuart's “ Anecdotes of the 
team Engine,” 2 vols., 1100 plates, 1638 1829, £22s.; Boll's « Manu- 
looms Iron and Stee Z Vosmaer “ Mechani- 
cal and Other Prope: “tes of Iron "aba Steel,” 1891, 21s.; 
oe Iron and PSteel Institute,” 1887 to 1909, 55 vols., 
£6 10s.; Flower’s “ History of the Trade in Tim,” 1880, rare, 25s. 5 
“ Proc. oe wf Car Builders’ Association, U.S. "A.,” 1898-1909, 16 
vols. ms % Burke’s pe na new copies, 1915, 10s. ; 
* SDobbrett’s Peerage, etc.,” 2 v 1915, 8s. 6d.; Bradshaw's 
“ Shareholder’s "Guide," 37 das 1855-1892 (belonged to Sir 
e ee Railway Time 

















type preferred; EAR’ wag! TACKLE (hand or 
ae up to sboat ain, auger ger SCREWING WACHINE Kredit detvery can be given for all the above (48 Engines. —We have a Few oe, Aiport, oy £3 3e; Bou we i 
in.. 8im., 10in. and 12in. ; also - cw . N an, me’s “ History 
to iin. or tin._ONIFED MACHINERY CO » Saffrom Apply. SCREEN BROS., Ltd., Dudley- road, Oldbury, oie BW tas rT wectionlly 2 read part eS oes Greve on Py Railway,” “folio, 1045 a 100,000 Books in 
ane, ti . any su te wants.— 
: —_: F_ | Phone: 9Oldbury. Telegrams: Traction, Oldbury. 245 6 | wiakers, W. J. BATES a and CO., Ltd., Denton Poe 1% P14 °s Jt Bright-strest,:Birmingham. Sp! 3047 
W anted, Time Register, Any or Sale :—' ydraulic Riveter, 100 Tons ae 
make; CA OT in good working order. State mai One 16 N.H.P. Marshall’s © d Stati EA egestas in working order. Also PUMPS | The tages 2507 STEEL TUBE CO., Ld., Birmingham 
and "err price.—Box T.R., Smith’s Agency, Ltd., 100, a ~ ENGINE ,undertype; feed water heater, dia. h. . as 8in., = above. ead ~ 9 DAVIES and METCALF E, ve. Telegrams: “ Weldless, Birmingham.” 
street, E.C Lp. cyl. 12}im., stroke 14in., revs. 155; boiler 120 tb. pressure ; Makers of WELDLESS STEEL TUBES or Water 
requires re-tu Boilers, Locomotive Boilers, + ye Shafting 
Hydraulic Work, Boring Rods, 


Wanted, 350 Yards Gcauda 
STEEL RAIL, secondhand or new, about 60 Ib. 


ard.—Prices, full particulars, &c., to WM. saga, Lid, 
179 ¥F 


Fieeean Weill Works, Halifax. 
Hydraulic Press Wanted for 
by 4in. 


lig! ne pressing discs on toshafts about 2in. 
diameter? Seusitive Brossure regulation required.—Address, 
¥1, “The Engineer” SI ¥ 








Two Air Compressors, by Inger- 
SOLL ; duplex steam cylinders, 10in. dia. ; _— und air 
cylinders, 10in. and 16in dia., intercooled. Tw AiR CO OM- 
PRES: 3SORS, by Ingersoll; straight line steam van eirt 
steam cylinder ; 14jin. air cylinder—JAMES B. WATSON 


and SONS, Engineers, 33, Hunslet-road, Leeds. 820 F 





One 20 N.H.P. ‘Premier GAS ENGINE, Scavenger type, with 
wires overha’ 


ocomotives.—For Immediate |™ 
Deliv ag tat good SECOND-HAND. l3in. by 18in 
Saddle-tank, dard Gange, 6-wheels Coupled LOCO 
MOTIVES; 130" < copper fire-boxes and steel tubes.— 
Address, 1706, “ The Pingincer” Office. 1706 6 


ew Creosoted . Crossing Tim- 
ALE, NEW Rakcormp 

to 16ft. by 12in. } 6in. State 

1707, ** The Engineer ” Office. 





BERS.— “a & 
CROSSINGS, in lenttie ft. 
quantity required. —Addreg. 

@ 





Blower, ane with 


i for imme- 
Mi KING and CO. Led 


deliver 
aded C.1. bed-plates for motor d 
take work 42in. long by 10in. x 1 
One Cameron Boiler Feed PUMP, Sin. rata, 7in. dia. steam 
For Sale, 
. Engineers, 
175 « 


spare parts ; ing. 
TwoG ynnes, in.’ Invincible Centrifugal Twin Series PUMPS, 
ga's «cid liquor 70ft. head per ap aarp 
gun-metal on erve 
One Sterne’s Automatic Su: — GRINDING "MACHINE 
One Cameron Boiler Feed PUMP, 6in. dia. ram, 84 dia., 
steam cyl., 6in ‘e 
on. 6in. struxe. 
Write to A.U.T., c.o. Street’s, 30, Cornhill, E.C. 3. 2706 
Jove Hngyoiing bear 
alleworth, Glos 





team Boilers, All Types and 


Sizes, Vertical, Looco., ee pad Teand ay yee | 


dec tindir iit 


“Feed-wa' 
AM BOILER & CRANK 00. ta. Or eae 





4147 


TRADE (GELDLESS) MARK. 








DEST TRUCT ORS 


MELDRU SUPERHEATERS 


MELDRUMS. Limited, 
a Works, Timperley, MANCHESTER. 
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OCTOBER. 


The Training of Engineers. 





AFTER a number of preliminary meetings, 
held with a view to ascertain the probable attitude 
of manufacturers and others interested in a scheme 
for the co-ordination of engineering training, . the 
subject was discussed.at a representative meeting of 
all branches of the industry held at the Institution of 
Civil Engineers on October 25th. Thanks to the 
care which had been taken in planning the details of 
the scheme in consultation with the various interests 
affected, the resolution to appoint a committee to 
initiate means for giving effect to the objects in view, 
which was proposed by Sir John Wolfe Barry, was 
unanimously adopted. A memorandum, prepared 
by Mr. A. E. Berriman, which has been circulated, 
states the chief objects on which the proposed central 
organisation may usefully concentrate its attention. 
One) is the co-ordination of engineering training, 
including the fostering of apprenticeship as a national 
institution, as well as a wider appreciation in industry 
of education of university rank. Another object to 
be squght is the consideration of means to increase the 
efficiency of the works period of pupilage. It is also 
considered desirable to establish a Central Bureau 
where both parents and education authorities may 
obtain accurate and comprehensive information 
relating to the engineering industry. The further 
work which it is considered necessary to undertake is 
the ‘promotion of scholarships or other means by 
which opportunity may be given for talent to rise to 
its proper level, irrespective of financial handicaps. 
Delegates attended the meeting from all the leading 
technical institutions, from many manufacturing 
firms, trade associations, universities and colleges, the 
Board of Education and other authorities, and the 
almost entire absence of criticism, combined with the 
keen interest displayed in the steps which it is pro- 
posed to take, suggests that the effort to make the 
necessary provision for the adequate training of the 
next generation of engineers is likely to meet with 
success. Certainly there ere clear indications of a 
desire to make a common effort to this end. 


The Australian Transcontinental Railway. 


On October 20th the first train ran over the 
completed Transcontinental Railway of Australia. 
This line, which unites Port Augusta in South 
Australia with Kalgoorlie in Western Australia, had 
been long in contemplation. Western Australia felt 
herself cut off from her neighbours, and one of her 
conditions on forming part of the Commonwealth was 
that such a connecting link should be made. The 
undertaking was, however, fraught with considerable 
difficulties, not the least of which was that a large 
proportion of the country that had to be traversed 
was uninhabited and waterless. Out of a total 
distance of 1053 miles, no less than 800 was entirely 
without settlers or farms, and throughout the whole 
length there was no surface water. All labour 
and material had to be carried forward as the line 
proceeded, and over several stretches—one of them 
337 miles long—there was no local water at all, and all 
that was necessary for working the locomotives and 
machinery, as well as for men and animals, had to be 
conveyed by rail. However, all obstacles were 
finally overcome, and, considering all the cireum- 
stances, in a remarkably short space of time. The 
railway had, es 2 fact, been under corstruction for 
about five years, three of them years of war, during 
which materials of all kinds gradually became more 
and more difficult to obtain. The line—which is of 
4ft. 8}in. gauge—has been built as a first-class road 
for high speeds. When it has settled down and been 
fully ballasted, a speed of 44 miles an hour, including 
stoppages, is to be maintained on it by express trains, 
and it will take about a day to get from one end of it 
to the other. At preseat the journey is occupying 
about a day and a-half, the speed, including stops, 
being about 35 miles per hour. There is a great 
probability that the line, in addition to reducing 
materially the duration of the journey between the 
capitals of the various States of the Commo iwealth, 
will lead to the opening up and successful cultivation 
of a vast area of land which only needs irrigation to 
render it exceedingly fertile. 


Th: Whitley Report. 


WE had to wait a good time for the War 
Cabinet’s approval of the Whitley Report, but it 
came towards the end of the month, when the Minister 
of Labour, Mr. George Roberts, issued a statement 
that the Government endorsed the recommendations 
of Mr. Whitley’s Committee. The announcement 


took the form of a letter addressed to employers’ 


associations and trades unions, and the bulk of it may 
be read on page 357 of our last issue. In this letter 
Mr. Roberts deals specifically with four points. He 
begins by removing the fear that the Government 
hes any intention of introducing State interference 
through the National Councils ; then he indicates that 
each industry must ‘‘ adapt the proposals as may seem 
most suitable to its own needs.”’ In the third place, 
he observes that whilst ‘representation on the 
industrial councils is intended to be on the besis 
of existing organisations,” either of employers or 
workpeople, it is desirable that representation should 
be on as broad a basis as possible, and hence that 
provision for the admission of organisations that 
may be formed in the future is desirable. Finally, he 
deals with the question of compulsory arbitration, 
and assures industry that the Government has no 
intention of using the findings of the Councils for any 
such purposes. ‘‘ Whatever agreements may be 
made,” he writes, “for dealing with disputes must 
be left to the industry itself to frame, and their efficacy 
must depend upon the voluntary co-operation of the 
organisations concerned in carrying them out.” 
At the same time he makes it lear in another pert 
of his letter that the Councils will be recognised as the 
official Standing Consultative Committees to the 
Government on all future questiors affecting the 
industries which they represent, and it is intended 
that industrial councils shall play a definite and 
permanent part in the economic life of the country. 
From all which it appears that whilst the Whitley 
tri-partite machinery will act es an independent 
body and will be expected to manage its own affairs, it 
may on the one hand look to the Government, and 
on the other will advise the Government when 
Governmental action is needed. 


Fuel Research. 


Axzovut the middle of the month a report 
by the Fuel Research Board was published. It is 
the second report sent by the Board to the Research 
Department, but the first to be made publie. It 
covers ascheme of research into the whole question 
of coal distillation, and particularly into the claims 
made for low temperature processes. “‘ The root idea is 
that certain fundamental changes in the preparation and 
use of fuel which have been propesed are of such far- 
reaching importance that the solution of the technical 
and economic problems involved ought to take 
precedence of all other matters.””. The moment has 
arrived when it is necessary to determine whether 
an economical and efficient apparatus for low- 
temperature distillation can be devised, and further- 
more, whether the products obteined will have a 
collective value greater than that of the coal, plus the 
cost of carbonisation and handling. The report, 
which may be read in our issue of October 19th, lays 
down the problem quite clearly in the form of six 
questions, and it is to finding the answer to these 
questions that the Board proposes first to devote its 
attention. Certain preliminary steps can be made 
by the use of a test devised at the Imperial College 
of Science and Technology, but a complete solution 
will only be obtained by experiments made on a large 
scale, and the Board is fortunate enough to be in a 
position to announce that through the good offices 
of Dr. Charles Carpenter, the South Metropolitan 
Gas Company has agreed to lease to the Government, 
at a peppercorn rent, four acres of land at the Green- 
wich Gasworks for a research station, and to assist 
the Board materially in other ways. Since this 
research station will be worked. on practical lines, 
and on what will amount to a commercial scale, it is 
obvious that results of the highest economic value 
may be anticipated ; but at the same time the Board 
is anxious that its existence should not check 
private workers. It would “regard it as a great 
misfortune if the establishment of a Government 
organisation for fuel research were to result in the 
discouragement or limitation in any way of the 
activities of outside workers or organisations.”’ 


Naval Incidents. 


Wriru the exception of the naval activity 
which developed during the month in the region of 
the Gulf of Riga, the events of the war at sea reported 
during October may properly be classed as incidents. 
On, the morning of the 2rd, his Majesty’s armoured 
cruiser Drake was torpedoed off the North Coast of 
Ireland. She managed to reach harbour, but there- 
after sank'in shallow water. Of her complement 
nineteen were killed. by the explosion. The 
Drake was a sister ship of the ill-fated Good Hope. 
She was completed at Pembroke in 1902, and carried 
two 9.2in. and sixteen 6in. guns. Her normal speed 
was 24} knots. Two losses were announced by the 
Admiralty on the 15th. One was that of the mine- 





sweeping sloop Begonia, which, being considerably 





overdue, had tobe considered as lost with all hands. 
The other was that of the armed mercantile cruiser 
Champagne, which was. torpedoed and sunk with 
the loss of fifty-six of her company. .On October 17th 
two very fest and heavily armed German raiding 
vessels attacked twelve neutral merchant ships that 
were being convoyed across the North Sea by the 
British destroyers Mary Rose and Strongbow. A short 
and unequal engagement followed. After a hopeless 
fight the two British ships were sent to the bottom. 
Thereafter nine of the neutral merchantmen were sunk 
by gunfire. The remaining three made good their 
escape. The action was fought midway between the 
Shetland Islands and the Norwegian Coast. The 
enemy fied immediately after it and left his victims, 
without compunction, to their fate. Some thirty 
neutral sailors were rescued by British patrol vessels. 
All the officers and men of the Mary Rose, eighty- 
eight all told, lost their lives, together with 47 from 
the complement of the Strongbow. These two 
destroyers are understood to have been vessels of 
recent construction. On the 21st British war vessels 
bombarded naval works at Ostend with, it is reported, 
good results. On the 23rd it was announced by the 
Admiralty that a British destroyer had been lost 
as the result of a collision. Two officers and twenty- 
one of her crew were saved. On the same date it 
was intimated that the armed mercantile cruiser 
Orama—an Orient Steam Navigation vessel launched 
at Clydebank in 1911—had been torpedoed and sunk. 
There were no casualties among her crew. An 
engagement between six British and French destroyers 
patrolling off the Belgian Coast and three German 
destroyers and seventeen aeroplanes occurred on the 
afternoon of the 27th. The enemy destroyers were hit 
twice by our shells and retired to the protection of 
their land batteries, while the aeroplane formation 
was broken up. The aeroplanes each dropped 
three bombs near the Allied vessels, but our casualties 
amounted only to two men slightly wounded: 


Aeronautical Activity. 


On the whole, it may be said that during 
the past month the weather conditions have been 
against a continuation of the great aerial activity that 
characterised September and the immediately pre- 
ceding months. At the front in France aerial 
observation and other aeronautical work has been 
hampered by the weather to a degree hardly less than 
the extent to which the activity of our infantry has 
been impeded by the same cause. Nevertheless, the 
intensity of the month’s doings in the air’ would 
a year or so ago have been adjudged great even in the 
best of weather. The last of the series of aeroplane 
raids made against this country under the light of 
the “‘ Harvest Moon” occurred on the Ist. It was, 
perhaps, the most determined effort of them all. 
It was carried out by four groups of machines which 
crossed the coast at intervals of about an hour. 
Machines from the first, second and fourth groups 
reached London and dropped bombs in the south- 
western and north-eastern districts. The total 
casualties reported in connection with this raid were 
10 killed and 38 injured. During the Ist our raval 
machines bombed St. Denis Westrem aerodrome, 
while our military pilots attacked the aerodromes at 
Goutrode ‘and Carnieres. On the 2nd St. Denis 
Westrem and Zeebrugge were attacked by naval 
pilots, while the Royal Flying Corps dropped about 
eight tons of bombs ‘on various aerodromes in the 
neighbourhood of Courtrai and on other ‘targets. 
St. Denis Westrem, Zeebrugge, Bruges and Thourout 
were visited by naval airmen on the 3rd. A period 
of bad weather then set in, but during it two attacks 
were made by the Allies in Flanders, and in conjunction 
therewith, in spite of rain and wind, our aviators 
played an important although necessarily restricted 
réle. During the 10th the Naval Air Service bombed 
Thourout and Lichtervelde, and on the 1lith 
Sparappelhoek aerodrome was attacked. About the 
14th the weather improved somewhat, and military 
pilots at once took advantage of it to carry on their 
bombing, machine-gun and other work on an enlarged 
scale. On the 15th naval pilots attacked Bruges 
and the aerodromes at Varssenaere and Houttave, 
and Bruges again during the succeeding night. 
During the afternoon of the 17th British aeroplanes 
penetrated some forty miles beyond the German 
frontier and dropped many bombs on a factory west 
of Saarbrucken. All our machines returned safely. 
It has been officially stated ia Parliament that this 
raid was in the nature of a reprisal for the German’s 
attacks on London and other parts of England. 


A Zeppelin Raid. 


On the morning of the 18th our naval pilots 
dropped bombs on Varssenaere aerodrome. On the 
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night of the 19th six or seven—or possibly more— 
hostile airships attacked the eastern and north- 
eastern counties of England. Bombs were dropped 
at various points, including the London area, and as 
a result 27 people were killed and 53 injured. It 
would appear that only one airship passed across 
London, and that it did so at an exceptionally great 
height, where presumably it was beyond the range 
of our searchlights and guns. The raid ended in 
nothing but disaster to the enemy. ‘Travelling at 
a high level the airships seem fo have become 
embarrassed by the low temperature, an unexpected 
wind and the difficulty of finding out where they were. 
Several found themselves over French territory when 
day broke, and were attacked with great skill by 
our ally’s aviators and anti-aircraft guns. Four, 
certainly, were brought down, one being captured 
intact, while a fifth, dropping a car and all but four of 
its crew, rose and disappeared in an apparently 
uncontrolled condition. The enemy admits the loss 
of four of the vessels, but it is possible that two others 
in addition to the five already mentioned fell into the 
Mediterranean without leaving any trace behind. 


Further Aeronautical Activity. 


On the 21st Britishaeroplanes carried out a second 
** reprisal ’’ raid on Germany, dropping over a ton of 
bombs on a foundry and railway junction ten miles 
north-west of Saarbrucken.. One of our machines 
failed to return. Four enemy machines that attacked 
our bombing squadrons during the raid were driven 
down out of control. At noon on the 2Ist naval 
pilots bombed the aerodromes at Vlisseghen and 
Houttave, and incidentally drove down two enemy 
machines that attacked them. On the same date 
an engagement occurred between five British naval 
scouts and about twenty enemy scouts. Two of the 
latter were destroyed and two driven down out of 
control. One of ours failed to return. A railway 
siding near Ghent and Zeebrugge mole were bombed 
by naval machines on the 22nd. A third “ reprisal ” 
raid was carried out during the night of the 24th by 
British aeroplanes against factories and railway 
communications near Saarbrucken. At least some of 
the machines employed were supplied by the Naval 
Air Service. In all 6 tons of explosives were 
dropped by our bombing machines. These acted in 
two squadrons and were strongly engaged by the 
enemy’s anti-aircraft defences. Three of our machines 
were reported to be missing after the raid. On the 
26th Varssenaere and Thourout were bombed by naval 
airmen. On the night of the 26th—27th, Lichter- 
velde, Thourout and Cortemark were attacked, while 
during the afternoon of the 27th the aerodromes at 
Sparappelhoek and Engel were bombed. The latter 
aerodrome and that at St. Denis Westrem were 
bombed on the evening of the 27th, as were the 
junctions at Cortemarck and Lichtervelde. At noon 
on the 28th Varssenaere aerodrome was again 
bombed. A raid by hostile aeroplanes against the 
south-eastern counties of England was attempted on 
the night of the 29th. The moment was ill-chosen, 
for a gale was rising. Whether because of the strong 
wind or the action of our guns and @gircraft, the 
enemy was unable to penetrate far inland. No 
damage or injury was caused. All our machines 
returned safely to land in spite of the gale. During 
air fighting on the Western front from the Ist to the 
28th inclusive the Germans have lost 96 machines, 
together with 55 driven down out of control. In 
addition, two enemy mechines were shot down by our 
infantry and four by our anti-aircraft guns. In the 
same period 94 of our machines were reported as 


mis3ing. 


A Midland Bureau of Standards. 


A PROPOSAL was made to a meeting of 
manufacturers held at the Birmingham Chamber of 
Commerce during the past month for the establish- 
ment of a Bureau of Standards of Length for this 
importart district, and the unanimous approval of 
the scheme outlined on this occasion gives good ground 
for expecting that the Bureau may come shortly into 
existence. It isnoteworthy that, while the intention is 
to make the Bureau a department which would aim at 
the highest class of scientific work, it is recognised 
that the needs of Midland industries are for cheap as 
well as accurate sets of standardised gauges. The 
declared object is not to make the proposed 
Bureau a manufacturing concern, but a centre of 
scientific work on behalf of local industry, which, at 
least at the outset, would be confined to the testing 
and setting up of length gauges. The management 
and general contro] of the work would be placed 
ia the hands of a body composed of scientific and 
business men, and the condition has been laid down 
that no standard would be recommended for general 
adoption until it had been tested in the shops. 





MECHANICAL ARMS FOR MAIMED SOLDIERS. 
By EDWARD. W. HOBBS, A.I.N.A., M.J.I.E. 
No, III.*—(Conclusion. ) 

Tuer arm for shoulder cases is made by using either 
the plain or automatic wrist and elbow mechanism, a 
standard forearm, and a moulded upper arm. The 
pull®cords in this case are made from Bowden wire 
and cable, as they are almost all enclosed within the 
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Fig. 9-MECHANICAL ARM FOR 


limb itself. The shoulder mechanism is very simple, 
and is seen in Fig. 9 ; the upper arm casing terminates 
at A, and is supported by the metal plates B with jaws 
C which embrace the trunnions D projecting from the 
cage E for the ball bearing F. The centre pin G, 
which supports this ball bearing, is attached to the 
shoulder iron H, which is mounted on an accurately 
moulded leather shoulder cap J, held in position on the 





“THe Encincer” 
Fig. 10—THE HOBBS 


patient by two cross straps and a waist belt, exactly 
similar to those used in the “ Foster” arm. The 
placing of the pin G is such that the arm is so hung 
that when raised it inclines inwards somewhat to the 
body. & The upstanding lever K is also part of the 
ball bearing cage E, and is the operating lever for 
raising the arm. A back stop L prevents the arm 
from falling backwards, while the arm, being hung on 





Sectional Plan 
through Centre Pin. 
Pull cord to /" 
waist belt - 
o 


a thong O is attached to the end of the lever K, and 
its other end secured to the waist belt near to the hip. 
A perineal band prevents the belt from working 
upwards when the wearer elevates his shoulder, which 
action pulls on the thong O, and -so constrains the 
lever to turn the ball bearing about the pin G, thus 
raising the arm. The perineal band is omitted in 
certain cases. 

As the leverage of the arm is about fourteen to onc , 
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Section 


AMPUTATION AT SHOULDER 


it is not practicable to lift any considerable weight at 
arm’s length, but in practice about 2 Ib. can be lifted 
with ease, a weight far greater than, say, a glass full of 
liquid refreshment, or the effort required to raise one’s 
hat. The real value of the articulated shoulder arm 
is the mobility it gives to the forearm, and as the 
operating means are so very simple this type of limb 


‘should have a great future. For many years it had 
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MECHANICAL HAND 


| been considered absolutely impossible to do anything 


for the man who had lost his arm at the shoulder, 
whereas the Hobbs’ arm can be raised or lowered from 
the shoulder, flexed and extended, the wrist twisted 
and the hand clasped at will—without any assistance 
from the sound hand—thus providing the wearer with 
most i valuable movements, and enabling him to 
undertake a wide variety of duties. 














Fig. 11—THE “SPORTSMAN’S’ HAND 


the trunnions D, although its motion is controlled, | ; t 
| follows :—‘ Pronation ”’ arm, with mechanical hand, 


can swing sideways somewhat, in accordance with the 

motions of the wearer’s body. The whole of this 

mechanism is enclosed by the moulded cover M, and 

the form of the wearer’s shoulder is restored by 

suitable modelling of the cap N. To elevate the arm 
* No. IL. appeared October 26th, 











Fig. 12—FULL CLASPING HAND 


As regards weight, the average weights are as 


1} lb.; “ Simplicity ” arm, with mechanical hand, 1 lb. 
14 oz.; ‘ Forward”? arm, with auto. wrist twist and 
mechanical hand, 21b.; “‘ Foster’’ arm, for above- 
elbow amputations, and mechanical hand, 2} lb; 
“‘ Hobbs ”’ arm, shoulder amputations, and mechanical 
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hand, 3$1b. It is submitted that, when the multitude | is secured by using a steel skeleton in the hand: The 


tions. The pull cord is operated by expanding the 
| ; pe xp 


of preeticable movements included in thesearms, which | whole of this skeleton and the complete mechanism | chest, or moving the shoulder, as the case may be. 


are effected without loss of strength, is considered, 


the smallness of these weights, may be considered | a weight of 28 lb. on any one finger, 


as highly satisfactory. 
The mechanism of the mechanical hand is really 
effective, simple, and useful. There is nothing quite 


| can be made to weigh only 2} 0z., and yet sustain | This causes the centre bar and triangle to move for- 


The whole hand | ward. The triangle has a centring spring, and the 
when complete only weighs on the average 8 oz. | base of the triangle is set forwards, so that either of 
Much of the success of an artificial hand depends | the apices could engage one of the pegs on either of the 


| upon the care with which the fingers and thumb are | side rods, whichever were nearest to it ; but as soon — 


like it anywhere else, and although the mechanical | placed, and, from the wearer’s point of view, the | as the triangle engages one of the pegs it rocks over, 


movement used is the oldest in the world, its appli- | placing depends upon the occupation to be followed. 


cation is at once novel and practical. The primary 
movement for the-hand clasp is furnished by a sliding 


wedge reciprocable in a guide way, and so disposed | very many sedentary occupations and sports for 


that the wedge forces a crank to rock over and operate 
the fingers. This mechanism is clearly seen in Fig. 10, 
which shows at A the guideway for the wedge B. 





Pull Cord 


“Tue Enaiweer” 


Fig. 13—-HAND OPERATING SELECTOR 


The wedge is pulled up and down the guideway by | 


means of the cords C and D, the former closing the 
fingers and the latter opening them. A rocker or 
trapeze E straddles the guideway and carries the pin 
F, which passes through the slot in the wedge. When 
the latter is moved the pin F is forced up or down, 
and rocks the trapeze about its axis. From the top 
of the trapeze one or more pull rods, with ball ends, 
are led to the fingers, according to the number to he 
operated. 

) When a full clasp is needed a link system, which is 
somewhat more elaborate, is introduced. In that 
case, when the rocker is operated, it pulls on the rod G, 
and moves the lower phalange, while at the samo 
time the extension bar H, continuous and integral 





thus clutching the peg and forcing thé side rod for- 
wards in sympathy with the centre bar. The fingers 
are then closed and at the same time the finger cord 
pulls the other side bar back, the inclined triangle 
which artificial hands are invaluable, but in which the | permitting the peg on this driven bar to clear ; but 
characteristic movements vary widely. Take as an| on releasing the cord the return spring C pulls the 
example a fisherman handling a trout rod. In that ' centre bar back to its starting place, and as, in pass- 


Since, although an artificial hand, as such, cannot 
be made suitable for heavy manual work, there are 














Fig. 14—WORKERS’ ARM FOR BELOW-ELBOW AMPUTATION 


ease the fingers clasp the butt, and the general pose | ing, the triangle is apex forwards in relation to the 
is that shown in Fig. 11, but when writing is being | pegs, it “ trails’ past A on the next pull of the cord. 
done the pose is quite different. The solution of the | The triangle at the centre rod now engages the peg B 
problem is to detach the hand quickly, and substitute | on the side rod, it being the nearest to itself, and thus 
another, and to provide a range of hands applicable | pulls the fingers open, and the closing bar is then re- 
to various well-defined and characteristic grasps. | stored to its original position. Thus by alternating 
Two such hands have already been illustrated in | pulls on the one cord the fingers are opened and closed. 
Figs. 10 and 11, and others are illustrated elsewhere | It will be readily appreciated that it is theoretically 
on the arms and in Fig. 12. In the latter case all | possible for this mechanism to jamb ; but in practice 
the fingers and the thumb are operative. Between | the load on one side rod is always different to that on 
one or other of these hands every reasonable require- | the other, so that one or other rod always yields and 
ment is rapidly met. It must not be supposed that | allows the triangle to rock over, as naturally the 


in everyday use a wearer need be constantly exchang- | lesser loaded rod tends to give way to tho heavier 
ing his hands; in practice one or other pattern is | load. 
found to be suitable for general purposes, and the 


This selector, which is made throughout. of steel, 
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THe Enaineer”’ 


Fig. 15—INDUSTRIAL ARM-—ABOVE-ELBOW AMPUTATION 


with the pull rod, imparts motion to the upper 
phalange through the medium of the link J. The link 
K is used to give stiffness to the finger joints, and 
for the better protection from wear the joints L and 
M are bushed. It is, perhaps, needless to add that 
by altering the relationship of the lengths of the links 
the finger velocities can be varied, and a partial or 
full clasp given to the fingers. Similarly, the thumb 
may readily be made operative, and can act inde- 
pendently of, or in collaboration with, the fingers. 

For certain purposes a purely spring-operated 
hand is desirable, but in general the hand must clasp 
firmly and securely retain that clasp until such time 
as the wearer desires the hand to relax its grip, and 
for these reasons the mechanism in Fig. 10 is claimed 
to be the best yet devised. Strength, with lightness, 


Swain Sec. 


Fig. 16—THROUGH-ELBOW WORKERS’ ARM 


most popular and useful is that shown in Fig. 12. | has been turned out as low in weight as } oz., but 
With that hand a man can with a little training | in standard practice it weighs about 1}0z. Tho 
rapidly become fully proficient as a mechanical | selector is in special cases reduced in size, modified 
draughtsman, or clerk, can handle his knife, fork, | in arrangement, and embodied with the hand mech- 
or spoon, tie his necktie or boot laces, light his cigar- | anism. One great feature of this range of limbs is 
ette, play cards or billiards, and a thousand and one| their interchangeability—or, rather, the  inter- 
things besides. changeability of their units. For example, one type 





A brief consideration shows that in cases of above- 
elbow amputation, there are only two muscular pulls 
available, and to utilise both for operating the hand 
would leave nc means of readily flexing the arm; 
hence it is desirable to operate the hand with one 
cord. To do this—without departing from the use 
of the standard hand mechanism—a selector is used, as 
shown in place in the arm in Fig. 5 ante, and, in more 
detail, in Fig. 13, which illustrates the cycle of opera- 





of hand mechanism serves as the basis for all, the 
only variation being the number and disposition of 
pull rods, with the exception of the hand shown in 
Fig. 10, in which the finger links are, of course, added. 

The wrist mechanism is standard, and common 
to any type of Hobbs’ mechanical arm, while the 
elbow mechanism is as usable on above-elbow arms 
as for shoulder cases. The provision of automatic 


| wrist-twisting movements merely adds one or two 
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parts to the standard wrist or elbow skirt. The only | appliances pure and simple. There are very many 
exception is the “ Pronation”” arm, shown in Fig. 1 | sizes, shapes, and forms of them designed for all 
ante, which is in a class by itself ; but even with it the | manner of uses, and most of them are heavy. 
elbow irons, the hand mechanism and the bulk of the Adams, at Roehampton, supplies something like 


wrist pieces are standard, and in common with the 
other units of this series. 


Again, the workers’ arms—see Figs. 14, 15 and 16— | specially devised to serve the general requirements 
The below-elbow | of all workers. 
portion is the same in both above and below-elbow | hook” seen in place in the worker's arm, Fig. 16. 
These workers’ limbs, however, stand in a | Thisis a special shaped hook D, with a secondary hook 


are standardised throughout. 


arms. 
different sphere of their own, and are never intended 


to be interchangeable with the “‘ mechanical ”’ arms, | 


as they are solely used for and by manual workers. 


the “ unit.’”” The upper arm frame is one continuous 
piece from side to side swept around at the base to 


| 





| 
| 


| appliance, “‘the Hobbs’ chain appliance,” enables 


* form an “elbow,” this semi-circle stiffening up the | 


whole npper arm. The bushing A—Fig. 15—carries 
a quick detachable elbow pin B, which is held by a 
lock spring C. The “ wrist, tube * and cotter D are 
facsimiles of those at the wrist end of the forearm, 
the purpose of both being rapidly to attach and 
detach the hand or appliance. 
wing nut E, and thus releasing the cotter F, the appli- 
ance may be left free to rotate, or be entirely removed, 
or locked solid at will. The forearm frame is steel, 
and is made in one piece, with the wrist tube and 
cotter tube brazed up to it. There are thus no small 
serews to work loose or break. An elbow lock and 
quadrant G allow of locking the arm in three posi- 
tions at will, or of leaving the forearm free to swing 
as desired. The bucket H is of leather, and is made 
to fit to the stump accurately,{with a lacer to allow 


| The appliance is exceedingly simple, merely a chain 


By unscrewing the | 


} 
| 
| 
| 
| 


Mr. 


100 patterns adapted to the needs of almost every 
worker, but attention is drawn to two appliances 


The first is the Hobbs’ ‘ double 





E, spring pressed, and operating around the axis of | 
the shank of the larger or main hook. By the aid | 
of this appliance a man can use a hammer, knife, | 


spanner, and even write his name; while the other 


a man to wield a heavy axe or sledge hammer, 
wheel a barrow, use a pick, shovel, broom or any 
implement needing two hands and a swinging action. 


and a movable latch or catch. Views of some of the 
actual Hobbs arms are given in Figs. 17, 18, and 19. 

Such is the range of artificial limbs which I have 
so far devised as standard lines; there are others 
devised for special cases, partial hand mutilations 
and the like, but space does not permit of going into 
them. 

Much yet remains to be done before the mechanical 
arm is perfect, but it is gratifying to know that, 
thanks to Government action, men are now able to 
be re-equipped to resume the battle of life, and, 
although returning maimed to the land they have 
so nobly defended, yet they can look forward to a 





— 


pier and at an angle parallel to its northern face, it 
is proposed to construct three jetties respectively 
750ft., 600ft. and 500ft. long, and. 200ft. wide. 
These jetties will be spaced about 500ft. apart. 
Between the jetties, and extending northwards from 
them along the shore, quays and wharves will be 
constructed, providing a total berthage of over 
10,000ft. The depths alongside the pier and jetties 
at low water of spring tides will be from 36ft. to 42ft. 
This depth can be easily obtained, owing to the 
favourable conformation of the Mawes Bank and the 
shore. There is ample land available for the con- 
struction of railway sidings, warehouse accommoda- 


The system of construction may be described as | fork, spoon, putty knife, paint brush, a fair size| tion, and the necessary equipment, and_ special 


attention will, it is stated, be given to facilities for the 
bunkering of steamers and the important china clay, 
coal, other local traffic and the harbouring of fishing 
vessels. As there are at present no graving docks 
capable of receiving the largest class of ship, 
suggestions are put forward for two dry docks, one 
1200ft. long and 110ft. wide, and the other 1000ft. 
long and 100ft. wide, with depths on the sill at high 
water spring of 48ft. and 30ft. The work would be 
proceeded with in sections, particular attention being 
paid in the first section to the needs of local traffic, 
so as to make the docks revenue earning at the earliest 
possible moment. The subsequent sections would be 
merged in the first, and the total expenditure would 
be about £600,000, while the estimated expenditure 
on the graving docks would be £700,000. 

To connect the proposed docks with the main line 
of the Great Western Railway, it will be necessary to 
construct a branch line from St. Just to a point about 

















Fig. 17—ARM FOR ABOVE-ELBOW AMPUTATION 


of adjustment when needed. The harness follows 
standard practice as already described. 

The advantage of quickly detaching the forearm, 
and being able to work from the elbow joint, is that 
added power and control is thus obtained, since the 
working appliance is then fitted so much nearer to 
the stump. The triangular structure of the forearm 
gives enormous lateral stability to the forearm and 
guards against breakage at the elbow. A dummy 
hand and cuff are provided to give a ‘ complaisant 
appearance on Sundays,” to quote the words of a 
notable Frenchman. 

A similar arm for below-elbow amputation is seen 
in Fig. 14. It follows the same structure scheme as 
that of the above-elbow limb. The leather bucket 
in this case is attached to the forearm frame, and the 
whole is retained in place on the stump by the straps 
A and the arm corset B. The side straps give ade- 
quate mobility to the elbow joint. 

For “through” elbow amputations and short 
stumps below elbow, a similar limb is used—Fig. 16— 
but in place of the arm corset and side straps a pair 
of elbow irons B and a broad arm band A are used, 
to give greater strength and rigidity. A support 
harness C takes all the “ pull” off the elbow direct 
to the wearer’s shoulder. 

The weight of these arms complete average :— 
Above elbow, 2 lb.; through elbow, 1} lb.; below elbow, 
1} lb. Yet their strength is such that none have 
yet been known to break down under the heaviest 
use, even when constantly employed swinging a heavy 
sledge hammer weighing 14lb. or so. It is, of 
course, quite feasible to use a mechanical hand on 
these limbs, but the primary purpose of the “ Indus- 
trial’’ is to meet the needs of manual workers, for 
whom mechanical hands are not suitable. 

When a mechanical hand is used on an industrial 
arm, the standard No. L.1 hand and pronation 
wrist base is used, mounted upon a mandril, and a 
cuff similar to that for the dummy hand is used to 
complete the limb. For some cases this combina- 
tion is invaluable. For example, take a clerk with 
an “allotment.” All day he can work with his 
mechanical hand, and when he wants to dig up his 
potatoes or what not, he takes off his hand, and 
using his chain appliance may dig away merrily 
as the short, stiff, worker's arm is admirably suited 
for such hard work. 

I have not devoted much time to the subject of 





Fig. 18—-WORKERS’ ARM HOLDING HAMMER 


brighter existence, for by their own handiwork they can 
resume with redoubled honour those occupations 
they laid aside temporarily at the call of their King. 








Fig. 12—ARM FOR SHOULDER AMPUTATION 


1} miles east of Grampound-road Station, and 
it is proposed that this branch line should be 
continued up the Fal Valley to connect with the 
mineral branch railway near Meledor, making the 
total length of about 12 miles. It would be 


| possible to construct an independent line in a northerly 


COMMERCIAL DOCK DEVELOPMENTS AT 
PALMOUTH. 

RECENT developments suggest that co-ordinated 
action will be taken by the Governments of the | 
United Kingdom and the Dominions to improve the 
means of overseas communication, to construct new | 
docks and improve existing docks, and to build those 
large steamships which are an economic necessity to 
the trade of the Empire. It is not at this juncture 
so much a question of constructing vessels of the 
great length and draught required, as shipowners and | 
shipbuilders are quite ready for fresh advances, but | 
of constructing additional ports and docks large 
enough to accommodate such ships. At the present 
time there are few, if any, ports in the United | 
Kingdom which the largest steamships can enter and | 
leave at all conditions of tide and weather, and_for | 
after-the-war trade new facilities will be an urgent | 
need. It is for these reasons, and in the belief that 
there is a particular call for additional first-class. port | 
facilities in the English Channel, that Portsmouth, | 
Plymouth, and Falmouth are all giving consideration | 
to schemes of harbour development. 

The situation of Falmouth is very favourable for 
such a scheme, owing to the ample depth of water, 
safe approach and shelter, and proximity of the 
harbour to the great trade routes. The existing 
docks, which are on the western side of the harbour, 
were constructed over half a century ago, and 
although they provided for the needs of those days, 
do not give the necessary facilities for modern ocean 
traffic. Either they must be expanded and improved 
or developments made on another site. The advice 
of Sir Douglas Fox and Partners has therefore been 
enlisted in the preparation of reports. 

The site selected at St. Just is a well sheltered one, 
to which access can be made at all states of the tide 
owing to the depth of water alongside. The scheme 
outlined in the report to which reference is made 
proposes the construction of a pier about 3000ft. 
long, which will provide berths at which three of the 
largest ocean steamships can simultaneously land or | 
embark passengers, mails, and goods. Inside the | 





| South-Western Railway near Wadebridge. 


direction to effect a junction with the London and 
There are 
few, if any, engineering difficulties in the railway 
scheme, the suggested route being by way of the 


| St. Just Creek and the Fal Valley, and with the 


exception of, one small tunnel near St. Just, the 
construction would not necessitate any considerable 
cuttings, embankments, viaducts, or other heavy 
work. , 

Reference may be made to the importance of the 
local traffic. The proposed railway would tap some 
of the best portions of the china clay fields, and the 
junction with the existing mineral line would assist 
in the opening up of new deposits. The output of 
china clay in the year 1913 was 905,432 tons, 
practically the whole of which was shipped in sailing 
vessels and steamers from the local ports of Fowey, 
Par, Charlestown, and one or two others. Until 


| recently, the bulk of the clay for export was shipped 
| in these small vessels coastwise to other ports, where 


it was transferred into ocean-going vessels for shipment 
abroad ; it is now being shipped into much larger 


| vessels and carried directly to foreign ports, and it 


is believed that if the proposed facilities were provided 
at St. Just this traffic would be attracted to that port 
and save the industry, on a large tonnage, a freight 
of about 4s. per ton in normal times. The general 
traffic from the district to be opened up is by no 
means unimportant, and upwards of 200,000 tons of 
coal per annum, which is water borne from South 
Wales ports, is required by the china clay industry. 
For the accommodation of ocean tratfic, a large 
station would be provided at St. Just. It is believed 
that under favourable conditions London could be 
reached by rail in about five hours, while there are 
good railway connections to the Midlands and the 
North of England. There is, of course, a direct 
connection by rail between Dover and Falmouth, and 
if the Channel Tunnel were constructed through 
trains could be run between the new docks and the 
Continent. 

There is general realisation of the advantage 
which it would have been to have had dock 
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facilities available at Falmouth, the nearest deep 
water harbour to the entrance ef the English 
Channel from the Atlantic, during the war. Local 
public authorities and trading interests are supporting 
the scheme, which is being promoted by private 
interests, who have carried out a certain amount of 
preliminary work under powers which have been 
obtained. 








THE TRAINING OF ENGINEERS. 


PROBABLY no more representative meeting of 
engineers, using the word in its broad sense, has ever 
been seen than that which assembled in the hall of the 
Institution of Civil Engineers to discuss the subject 
of engineering training on Thursday of last week. 
The hall was filled in every corner with an audience 
which represented all sides of the industry. Nearly 
seventy technical institutions, Government depart- 
ments, universities and colleges and trade organisa- 
tions had accepted invitations, and most of these 
bodies had sent their delegates. The attendance was 
a tribute, first to the importance of the subject itself, 
and, secondly, to the admirable manner in which the 
meeting had been organised. 

The object of the meeting was to discuss the desir- 
ability of forming a Central Organisation for the 
improvement in, and better co-ordination of, engi- 
neering training. In a long memorandum which was 
circulated it was stated that there are three objects 
in particular on which the proposed Central Organisa- 
tion might usefully concentrate its attention. 

The first is the co-ordination of engineering training, 
including the fostering of apprenticeship as a national 
institution, and the consideration of means by which 
the works period of an engineering pupilage may be 
increased in efficiency, and a wider appreciation 
secured for the value in industry of education of 
university rank. 

The second is the maintenance of a Central Bureau, 
where parents and educationalists can obtain accurate 
and comprehensive information relating to the engi- 
neering industry, and the proper course to pursue on 
behalf of boys who are desirous of making engineering 
their profession. 

The third is the promotion of scholarships, or other 
equivalent means by which the best talent may be 
enabled to rise to its proper level under the stimulus 
of educational opportunity. 

The memorandum discusses various aspects of 
these subjects at some length, and as it has been 
widely circulated, and was the subject of editorial 
comment in THE ENGINEER last week, there is no need 
to reproduce it in extenso. It will be of more interest 
to present the views of those who took part in the 
discussion, which culminated in a decision by a 
unanimous vote to appoint a committee to bring the 
proposed organisation into existence. 

FUNDAMENTAL POINTS. 

Sir Maurice FitzMaurice, in opening the proceed- 
ings, said that the Council of the Institution of Civil 
Engineers believed that nothing but good could 
result from such a meeting. If it was decided to 
appoint a committee of those who had to deal with all 
the different stages of engineering training, education 
and apprenticeship, and if that committee could agree 
as to the steps to be taken to bring about an improve- 
ment, a great advance would be made. It was 
recognised that there was a great gap between the 
time when it was arranged a boy should become an 
engineer and the period when he entered upon the 
work. Many prospective engineers were lost on that 
account, and even those who entered the industry 
would be better engineers if they had a guiding hand 
at the right time. The importance of the subject 
arose from the fact that the manufacturing and trade 
interests of this country depended on engineers, and 
that a full supply of qualified young engineers was 
essential to fill the ranks. It was recognised that the 
facilities for obtaining the necessary training were not 
as satisfactory as they might be. The proposed 
organisation was designed to bring about the necessary 
reforms through a drawing together of educational, 
professional and manufacturing interests. 

At the request of the Chairman, Mr. A. E. Berriman 
gave a brief résumé of the memorandum which had 
been circulated. 

Sir Dugald Clerk, who agreed with the proposal 
made, drew attention to the difficulty of securing 
appointments in the works for those coming from the 
schools. Many firms objected to taking into their 
works young men who were only out to obtain experi- 
ence, and would afterwards go elsewhere. A more 
enlightened policy was gradually being adopted, but 
it was necessary that all difficulties which had been 
placed in the way of young men obtaining the neces- 
sary shop training should be removed, even if recourse 
had to be had to legislation to effect this reform. 

Mr. Michael Longridge (President, Institution of 
Mechanical Engineers) referred to the growing 
importance of the mechanical engineer in industry. 
From that point of view the success or failure of the 
scheme depended very largely on the attitude of the 
manufacturing mechanical engineer. He was in 





favour of the appointment of the committee to bring 
the organisation into existence, so long as the functions 
of the new body were to be confined to advice, con- 
sultation, and the drafting of schemes, and no attempt 
was made to force its plans on industry. Yet, when 





all else had been done, the financial question would 
decide the future of the engineering industry. Wages 
had risen to a level which threatened engineering 
with ruin unless increased efficiency and output 
reached a compensating level. It was on the financial 
question, too, that he eriticised the scholarship 
proposals, as it. would seem the cost would be a fresh 
tax on industry. His own view was that the cost 
should be borne by the State working through the 
universities and secondary schools. 

Mr. C. H. Wordingham (President, Institution of 
Electrical Engineers) said that his Council would give 
its support to any scheme for the betterment of 
engineering education. He gathered it was rather a 
case of co-ordinating existing facilities, and obtaining 
the co-operation of existing institutions, than setting 
up anything new. It would be generally agreed that 
all petty jealousies and individual interests must 
give way to national considerations. The ,end to be 
aimed at was to secure for Great Britain her proper 
place in the world’s markets, and he believed that the 
engineering industry would rise to the needs of the 
time. The new scheme outlined by Mr. Berriman 
contained within it the elements of success. 

Mr. W. H. Ellis (Master Cutler), speaking from the 
point of view of a manufacturer, said the scheme 
could only be carried out if engineering houses recog- 
nised their responsibilities to their apprentices, and 
extended in their direction some of the welfare work 
of which so much was heard at the present time. He 
had no doubt that the resolution would be carried 
unanimously, and hoped that all interests concerned 
would do their share towards making it a success. 
As an old member of the Cambridge Appointments 
Board, he felt the importance of making the way of 
the young man who wished to pass from the schools 
into industry an easier one. 

Assurances of support were also given by Mr. W .H 
Hichens (Chairman of Cammell Laird and Co.) and 
Mr. H. B. Rowell, representing the North-East Coast 
Institution of Engineers and Shipbuilders, and by Mr. 
R. T. Nugent on behalf of the Federation of British 
Industry. 

COMPARISONS AND CRITICISMS. 


Professor W. E. Dalby, speaking as one who has 
passed a large proportion of his working life in the 
education of engineers, found great encouragement 
in that meeting. Mr. Berriman was an employers’ 
representative, and he hoped employers would carry 
out their part of the work. He could recaH the time, 
not so many years ago, when a man with any scientific 
training was banned in engineering works. It was 
very different in Germany. He had made a com- 
parison as the result of a visit to Charlottenberg ten 
years ago, and found that for 10,000 German students 
of engineering who, before they started on their engi- 
neering courses, were as well educated as those who 
had taken a degree in England, only 900 young men, 
who were on the same level, would be found in this 
country. The disproportion against us had tended to 
increase since that time. Onthe subject of shop work 
he would remind that meeting that in Switzerland 
students were taught shop work as a scientifis process. 
Personally, whatever might be said as to the supply of 
adequately trained young men in England, there was 
nothing wrong with the quality, and in no country in 


the world could a better education be obtained than |: 


in the Universities which had devoted their energies 
to the training of engineers. A fundamental need was 
to build up a strong pedestal of scientific engineering 
knowledge, on which could afterwards be erected any 
kind of specialised training desired. It was a fatal 
mistake to begin a specialised education too soon. 
On the subject of the attitude of employers, Sir Alfred 
Yarrow, he said, had ten years ago arranged his system, 
sothat any boy havingscientific training and knowledge 
could come into his works. The pernicious system of 
pupils paying large premiums was abandoned. It was 
necessary that the new system should be extended, 
and there were signs that it was growing, largely, it 
seemed, owing to the influx of American firms. 
Another system which he would like to see grow was 
that adopted by Messrs. Allens, of Bedford, where a 
part of the training of those who entered the works 
was a three years’ college course. That was the ceal 
kind of co-ordination between shop and school work. 

Lieut.-Commander C. F. Jenkins expressed the 
opinion that if all the hot air were eliminated from the 
proposals they boiled down to three things, the 
maintenance of a central bureau, the co-ordination 
of training, and the promotion of scholarships. It 
all came down to the point that the manufacturer 
was to admit his liability to continue in the shops the 
education which had been given in college. That 
proposition had always been denied by most manu- 
facturers, who were in business to make profits. 
This scheme could only become practical if the manu- 
facturer could be persuaded to change his views on 
this subject. The plan of the promoters of this 
scheme was not new, and had assumed many forms at 
different times. It had been stated by Professor 
Dalby that there was nothing wrong with the educa- 
tion that was now offered to engineers, and he was in 
agreement with that opinion. 

A letter had been sent by Mr. Fisher (Board of 
Education) regretting his inability to be present to 
speak in support of the resolution. Mr. Fisher stated 
that the Board would be willing to co-operate in any 
well considered scheme that the engineering industry 
may decide to adopt. 





Sir A. Selby Bigge, speaking on behalf of the 
Board, welcomed the step which was being taken. 
His Department had always been handicapped in the 
organisation of education from the absence of a 
responsible body representing industry with which to 
deal. The co-ordination of education and industry 
would bring with it modifications in custom and 
practice in both spheres. He would be the last 
person to set up a claim that all was perfect wth the 
existing system of education, but the difficulty of the 
educationalist had always been ignorance of the 
ultimate use that was going to be made of: those 
passing out of the school;. If boys were to be taught 
in such a way that they would become useful engineers 
it was essential to set up a partnership with industry. 
The new information bureau which had been suggested 
ought, in his opinion, to prove very useful as a source 
of authoritative advice. It ought to be something 
analogous to the Appointments Boards of the Univer- 
sities, which had done such good work, and should not 
degenerate into an employment agency. 

Mr. J. Philipps Bedson asked if the proposed organi- 
sation would bring within its scope all appzentices, 
including the children of fitters and mechanics in the 
works. If that were the case he would welcome it 
very cordially, but it was well to recognise at the 
outset that the employer would have to put his hand 
deeper into his pocket for the benefit of the apprentice. 
There were a great many boys who, at the wages now 
paid, could not afford—or their parents could not 
afford—the cost of their becoming apprentices. He 
could confirm that from his own expsrience. 

Sir Wilfrid Stokes (British Engineers’ Association) 
assumed that the committee which was to be formed 
would be representative of the industry as well as 
of engineering institutions, and he welcomed its 
formation. On looking at the list of supporting 
bodies which had been circulated, he estimated that 
eleven members of the committee to which was to be 
entrusted the carrying out of the scheme would 
represent manufacturing interests, and that being so 
he was prepared to leave it to the committee to decide 
on the policy which ought in the national interest to 
be adopted. 

Sir John Wolfe Barry then formally moved the 
resolution: “‘ That this meeting of engineers and 
educationalists is of the opinion that a need exists 
for improvement in and better co-ordination of 
engineering training, and considers that some form 
of central organisation is a desirable means to this 
end. It is therefore resolved that a representative 
committee, with powers to add to their numbers, be 
appointed to initiate means that will give effect to 
this principle of a central organisation, and that the 
first members shall be representative of ” the leading 
technical, scientific and educational bodies. The 
tone of the discussion indicated, he said, that the 
resolution would meet with acceptance at the 
hands of that representative gathering. His own 
association with the problems surrounding engineering 
training had extended over forty years. At 
the beginning of that period facilities were, of 
course, extremely limited. Excellent pioneer work 
in this field had been done by the City and Guilds of 
London, which had spent upwards of £1,000,000 on 
technical education, and were still contributing 
£25,000 a year to the support of the schools which had 
been established. As a close observer of what had 
been done, it seemed to him that the education of what 
he might call the officers’ training corps of the engi- 
neering army was well provided for in the Univer- 
sities and the higher technical colleges, and that 
attention should now be given to the provision of 
improved facilities for the rank and file of the indus- 
trial army. He believed we could raise an army of 
the class required which would ba second to none in 
the world. It was a case of making the best of our 
resources, and of getting rid of the antagonism between 
what had hitherto been regarded as conflicting 
interests. His long experience in connection with the 
Engineering Standards Committee, when the conflict - 
ing interests of manufacturers and users of material 
had to be met, showed what could be done by a body 
of men sitting at a round table and anxious to come 
to terms. There was room for great hope that the 
steps which the discussion that day indicated would 
now be taken would lead to the desired result. 

Dr. W. H. Hadow (Principal of Armstrong College), 
in seconding the resolution, said there had been during 
recent years a gradual convergence of scientific 
training and industrial activity. It was true, as 
other speakers had said, that within not very remote 
memory the heads of great manufacturing firms were 
somewhat disinclined to receive academically trained 
men into their works. As Professor Dalby had 
pointed out, that difficulty was gradually being over- 
come. A point he would like to make was that, side 
by side with vocational training, the aim of educa- 
tional institutions should be the larger and more 
liberal cultivation of the whole mind and character. 
It was for this reason that he was an advocate of free 
intercourse between students working in different 
departments and on different subjects. Each could 
learn something from the others, and their teachers 
could léarn something from them all. With:n the 
limits of a clear and coherent scheme of education it 
was obviously common sense to hold that the fuller 
a man’s equipment the better service he would be able 
to render both to industry and to the State. In short, 
an education was wanted which would turn out at the 
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same time good engineers and good citizens. There 
was no need to be afraid of the old antithesis of 
theoretical and practical ; theory, rightly understood, 
was a guide to practice, as practice was the test of 
theory. 

Mr. A. H. D. Acland said that his experience as a 
former Minister of Education, had impressed 
upon him that a majority of parents held the view 
that their sons were born engineers, and the proposed 
organisation ought to be a valuable aid in the guidance 
of parents who desired to place their boys in industry. 
The number of inquiries on such subjects which were 
received at the Board of Education bore testimony 
to the useful service which could be rendered by the 
authoritative body it was desired to set up. He fully 
realised the need for extending the existing educa- 
cational facilities on the technical side, and the 
Consultative Committee of the Board of Education, 
which had had the subject under consideration as a 
matter of urgency two years ago, had made recom- 
mendations for the allocation of a considerablo sum 
of money in this connection, and it was hoped that 
Mr. Fisher, representing the Board, would, in the near 
future, make an announcement with reference to 
this subject. His committee had had in mind the 
need of giving financial assistance to boys to tide over 
the period after sixteen years of age until they were 
able to be equipped on the technical side for the needs 
of industry, and with that object had proposed a 
setting aside of £100,000 to State aided secondary 
schools. His committee had also recommended a 
grant of £100,000 for an increase in scholarships at 
Universities, &c., as well as financial aid for research 
work at Universities. He cordially supported the 
resolution. 

Although there were many others who desired to 
take part in the discussion, the President decided to 
put the resolition, which was unanimously adopted, 
and it was stated that steps would be taken imme- 
diately to elect a thoroughly representative com- 
mittee to set up the proposed organisation. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE readers of papers contributed to the “ Pro- 
ceedings ” of “‘ the Mechanicals”’ are always sure of 
an audience in Manchester, and, what is more, an 
audience that is not given to platitudes. The impor- 
tance of “‘ Cottonopolis”” in the internal combustion 
engine world is well known, for the works of several 
of the largest makers of oil and gas engines, such as 
Crossleys, the National Gas Engine Company, 
Gardners, Mirrlees, Bickerton and Day, and the 
British Westinghouse Company, ere all in this 
district, and when an author comes down to urge the 
cla'ms of a particular type of engine which has not 
so far been greatly favoured by local makers, he must 
be able io make out a very good case to ward off 
opposition based upon both practice and theory. 
Mr. Wans’ paper on “ The Working Costs of Prime 
Movers” had already been somewhat severely 
handled in London, and much of the criticism levelled 
against it came from sp2akers from this district. 
Hence it was perhaps that the debate at the Engineers’ 
Club did not quite come up to expectations. 

Mr. Michael Longridge presided over the meeting, 
and did not fail to keep those who took part in the 
discussion strictly to the subject of the paper. Mr. 
Fielder, the first speaker onthe subject of depreciation, 
said that he knew one internal combustion engine 
which was still in service after forty years’ working, 
and that its present market value was greater than when 
it was bought. Asked as to the size and type of engine, 
the speaker said he could not give off-hand the 
dimensions, but it was a small engine which had been 
working on coal gas. With regard to suction plants 
and the trouble with local authorities, he said that the 
ammonia and acetic acid could easily be removed 
from the cleaning water. He also mentioned that 
suction plants were in use which could deal alter- 
natively with either refuse fuel, coke, anthracite, or 
bituminous coal. Mr. Alfred Saxon, always ready to 
defend the steam engine against all comers, said the 
paper gave good advice to the sellers of internal 
combustion engines in not overstating the powers 
which such prime movers could develop. Overload 
was an important factor to be kept in mind. He 
thought 8 per cent. depreciation as given by the author 
was ample for steam engines. One of the points 
which Mr. Saxon mentioned in favour of the steam 
engine was that it was more readily kept “up to 
date’’ by alterations than was the internal com- 
bustion engine. Another point to be considered was 
its comparative freedom from wear and tear. He said 
that the steam engine would have made an even better 
“showing” than it had done in the paper if larger 
sizes had beon taken, say, up to 1000 horse-power. 

“Mr. R. Wollaston trespassed a little beyond the 
scope cf the paper, which deals with prime movers, in 
introducing the subject of electricity from a local power 
supply as a possible rival to engines up to, say, 500 
horse-power. He mentioned that he knew of old 
steam-driven mill engines which were working 
regularly on a consumption of 2} lb. of coal per horse- 
power hour. He’ criticised the author for making 





use of graphs with so many variables, and said he 
thought the use of these means of conveying informa- 
tion were becoming a fashion. 





He did not include : 


the graphs—Figs. 2, 3, and 4— in this category. They 
were sounder and more substantial than the others, 
which were dangerous. Mr. Wollaston said the 
load factor was the most important of all in the cost 
of working, and he gave some figures relative to steam 
engines showing how much it affected the working 
cost of fuel. He also mentioned that the choice 
of engine must be influenced by other considerations 
than power, as, for instance, when steam was required 
for hoating in process work such as bleaching and 
dyeing, many factories requiring five or six times as 
much steam for such purposes as for power. 

Mr. Windeler said the author had endeavoured 
to give to each prime mover its correct relative position, 
but he criticised the particulars given as to, and the 
comparison between, the solid injection and the 
Diesel engines. He disputed the 26 per cent. 
advantage in favour of the solid injection engine, and 
held that.the number of hours worked per year, 
namely 3000 for a Diesel engine, was very low. 
Taking the author’s figures for fuel cost, he said the 
consumption of ful oil for the 500 horse-power Diesel 
engine would be 289 tons at £3 per ton, or £867 per 
annum, compared with £1000 for the corresponding 
solid injection engine, a difference which would 
more than balanee the higher first cost of the Diesel 
engine. He recognised, nevertheless, that there was 
a wide field of usefulness for tho solid injection engine 
advocated by the author, especially abroad. He said 


that more internal combustion engines were damaged 
by overloading than underloading, and recommended 
that due allowances should be made by the purchasers, 


say, 90 per cent. of the makers’ rating. 

Mr. Birchem observed that nothing had been allowed 
in the paper or the discussion with regard to the value 
of the exhaust steam from the steam engines. This 
might amount to 80 per cent.,and was available for 
various purposes. 

Mr. Rayner alluded to the author’s reference to 
the possibility of splitting up the maximum power 
into small units, and said that this course could also 


‘be followed with gas producers in which the quality 


of the gas varied considerably. By mixing the gas 
from a number of producers in a common main a 
more constant quality could be obtained. He 
thought the author’s estimate, 10 per cent., a 
good all-round figure for cost of buildings and 
approved the 8 per cent. for depreciation. The cost 
of sundry stores he would put at .03d. instead of .01d. 
He did not recommend suction gas for heating purposes 
owing to the liability of accident by explosion when 
mixed w'th air. He considered the economical use 
of town’s gas was limited to engines of 20 to 30 horse- 
power. Mr. Rayner was proceeding to discuss the 
subject of steam and petrol* engines for motor 
vehicles, but the chairman ruled. that these did 
not come within the scope of the paper. *~ 

Mr. Michael Longridge, the chairman, in closing the 
discussion, said that in all prime movers the price of 
fuel was the dominating factor. He criticised the 
capital charges given by the author, which he said wer? 
“not nearly cocrect.” For Diesel engines Mr. 
Longridge said the cost for the smaller sizos varied 
between £16 and £17 per horse-power and ran down 
rapidly as the power approached 100 to £11, then it 
went up again as the size of the engine increased 
owing to the addition to the number of cylinders. 
With steam engines the smaller sizes cost about £5 
per horse-power, ran up again to £20 for engines of 
300 to 400 horse-power, and then down again for 
the largest engines to £8. The figures for oil and 
wages were what we wanted to get at. The costs 
given to him were very variable. The costs of coal 
and depreciation were easily found. With regard to 
insurance Mr. Longridge said the cost did not go 
by percentages, the rate for £100 worth of engine 
being much higher obviously than for £1000 worth. 
He thought the whole question was summed up in 
the last paragraph but one of the paper. 

The author briefly replied to some of the points 
in the debate, but deferred reference to others until 
the publication of his printed reply. 








THE NEW AMERICAN NAVAL PROGRAMME. 





ACCORDING to dispatches from Washington, the 
United States Government has completed the details 
of a further large programme of naval construction, 
which it is intended shall be put in hand without 
delay. It comprises vessels of every type, from 
battleships to submarines, though few are likely to be 
ready in time to take part in the present war. The 
American Press greets the measure as a proof of the 
nation’s resolve to maintain its position as the second 
naval Power of the world. Apart from the question 
as to how far the American shipyards, which are 
already fully occupied with urgent naval and 
mercantile construction, will be able to meet this new 
demand on their resources, the news has a distinct 
technical interest. Although the majority of naval 
students are confident that, for many years to come, 
the capital ship will continue to be the backbone of 
every fighting fleet, submarines and other auxiliary 
types have been so well advertised in this war that 
the general public is disposed to credit them with 
more military value than they really possess. This 
is to be deplored, for in every democratic country 
public opinion must exercise a marked influence, not 
merely on the scope, but also on the character of the 





national armaments. Three years ago, when the 
first dramatic submarine exploits were attracting 
attention, a popular agitation was started in America 
for an immense programme of submarine construction, 
and the authorities were so impressed by the 
vehemence of the demand that a Bill providing for 
several hundred of these craft was drawn up for 
submission to Congress. The Navy Department, 
which did not favour the project, pointed out the 
dubious wisdom of building a huge fleet of vessels 
which the further course of the war might demonstrato 
to be considerably less formidable than was then 
assumed. The late Admiral Dewey denied that tho 
supremacy of the battleship had been seriously im- 
peached by the submarine, and his determined 
attitude encouraged the Government to postpone tho 
execution of the programme. In the end it was 
abandoned altogether, for the initial successes of tho 
submarine dwindled rapidly as the belligerents 
modified their tactics to meet the menace, and less 
than a year after the beginning of the war the under- 
water craft was once more seen in its true light as a 
subsidiary weapon—a most formidable weapon, it is 
true, but still subsidiary. Instead, therefore, of 
burdening every slip in the country with submarines, 
the Government framed a new programme on very 
different principles. The Bill passed in August, 1916, 
provided for no less than sixteen capital ships, all of 
them larger and costlier than anything yot built. 
The vessels concerned have been described in somo 
detail in these columns. ‘The battleships are chiefly 
remarkable for gun-power and armour protection, 
which in American opinion are the qualities of cardinal 
importance. The units of the first group are to carry 
eight 16in. guns, increased to twelve in the later ships, 
while those to be laid down next year are expected 
to be armed with 18in. weapons. An experimental 
gun of this calibre was officially reported to be under 
construction. 

When studying the elements of American naval 
design it is necessary to bear in mind the peculiar 
conditions which dictate them. Seaworthiness and 
the widest possible cruising radius are indispensable 
qualities, for in any war in which the United States is 
likely to be engaged the fleet would have to operate 
thousands of miles from its home bases. Tho 
recognition of this fact may be seen in the modern 
U.S. destroyers, which as a rule are not quite so 
fast as European boats, but have more generous 
dimensions and greater fuel capacity. It is seen, 
further, in the new scout cruisers authorised last year, 
which are about 2000 tons heavier than the typical 
European light cruiser and will carry enough fuel for 
12,000 miles steaming at economical speed. Nothing 
could demonstrate more clearly the revolution which 
has taken place in American strategical principles 
within the last twenty years. At the time of the war 
with Spain, most United States ships were planned 
with a view to coast defence. Nowadays the only 
vessels built which are incapable of long distance 
operations are the coastal submarines. 

The design of the capital ships built and projected 
under the Act of 1916 is generally approved by 
American naval opinion, though there are certain 
features which have not escaped criticism. To these 
reference will be made later. The decision to go in 
for 16in. guns, and, if need be, for still larger weapons, 
is almost unanimously endorsed. As the question of 
super calibre versus moderate calibre has been hotly 
debated in Europe for several years, it may be 
interesting to outline the reasons which have led the 
American naval authorities to decide in favour of the 
former. Prior to the war it was possible to bring 
apparently unanswerable arguments against a further 
increase in calibre. But all such arguments were 
based on hypotheses which have been disproved by 
the test of battle. It was affirmed, for instance, that 
naval actions would never be fought outside a range 
of 12,000 yards, and that the decisive range—defined 
by Admiral Sir Reginald Custance as “* that distance 
at which one combatant develops in a limited time 
such a superiority of attack that the other is put out 
of action ’—would not be greater than 8000 yards, 
if as much, even with the most advantageous weather 
conditions. Accepting that estimate, it could be 
shown that the 12in. gun was able to penetrate the 
belt armour of almost every ship afloat. On a given 
displacement it was possible, roughly speaking, to 
mount ten 12in. or eight 14in., or, alternatively, twelve 
12in. or ten 14in. guns. _Those who advocated the 
lighter gun urged that, with equal power of penetra- 
tion, volume of fire was more important than weight, 
and therefore that a ship armed with twelve 12in. 
would be not only equal, but tactically superior to a 
ship with fewer guns of larger calibre. For a time 
this view prevailed in America also, and was embodied 
in the sister ships Arkansas and Wyoming, each 
armed with twelve 12in. guns, whilst plans were even 
prepared for a later class in which the battery was to 
have been strengthened to fifteen 12in. guns, disposed 
in triple turrets. These last named ships were not 
built, however, for other ideas supervened, and the 
next battleships were given 14in. guns, ten in number. 
But elsewhere ships were actually constructed on this 
principle, such as the Italian “Cavour” class— 
thirteen 12in. guns—and the ex-Brazilian ship Rio de 
Janeiro—fourteen 12in. guns. Germany, the last 
of the great Powers to forsake the medium gun, 
continued to arm her battleships with 12in. weapons 
down to 1913, in which year she tardily conformed to 
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what had become the almost universal fashion by 
adopting a 15in. armament. 

The earliest naval engagements of the war showed 
how seriously the practicable fighting range had been 
under-estimated. At the first action, off Heligoland, 
in spite of a considerable mist, the Lion opened on 
the German cruiser Ariadne, at 16,000 yards, with 
two salvoes, and immediately crippled her. In the 
Dogger Bank action tho Bliichor reco:ved her first 
bad hit at 18,000 yards, and was completely dis- 
abled by salvoes fired at more than 16,000 yards. 
The misty atmosphere was unfavourable to long- 
range gunnery throughout the Battle of Jutland, 
but firing, nevertheless, commenced at 18,500 yards, 
and more than one capital ship was sunk by fire 
delivered at a range only slightly less. At no time, 
according to Admiral Jellicoe’s dispatch, did the 
range fall below 12,000 yards, though the battleship 
action continued after dusk had fallen. 

It was after an exhaustive study of all the available 
war data, supplemented by their own experience cof 
battle practice under every condition likely to be 
met with in war*, that American experts with one 
accord decided to introduce super-calibre guns into 
the new ships. In their opinion the possibilities cf 
naval gunnery are developing so rapidly that what 
is exceptional to-day will be commonplace two or 
three years hence. If the extreme range is now 
20,000 yards, improved sighting and fire control 
appliances may be depended upon to extend it to 
25,000 yards or more at an early date, and as the 
destructive effect of heavy high-explosive projec- 
tiles may be exerted irrespective of whether the dis- 
tance be long or short, it is doubtful if the extreme 
range at which salvoes can be placed with a fair 
degree of accuracy ought not to be considered 
synonymous with decisive range. Iiit be so considered, 
then naval actions of the near future may be decided 
while the opposing sides are 25,000 yards apart. 
At all events, it is necessary to discard guns which 
do not retain their accuracy at distances of 20,000 
yards and upwards, and this proviso is held to rule 
out every gun inferior in ballistics to the 50-calibre 
l4in. weapon. This is a gun in which very high 
velocity is obtained by enlarging the powder cham- 
ber, but the heavy charge required will conduce to 
serious erosion, andi the experience with guns 
of such great length is that their period of maximum 
accuracy is strictly limited. Hence, from many 
points of view, the 1l6in. gun is the more desirable 
piece. It weighs about 80 tons, and discharges a 
projectile of 2100 lb., with a muzzle energy of, ap- 
proximately, 100,000 foot-tons. Hitherto the greatest 
elevation at which naval turret guns could be fired 
has rarely exceeded 15 deg., though in a few foreign 
ships, such as the Italian “St. Bon” class and the 
Russian cruiser Rurik, the heavy guns can be worked 
at an angle of 35deg. With the long range practice 
now coming into vogue it is essential to increase the 
angle of elevation, and, aecordingly, Admiral Strauss, 
Chief of the United States Bureau of Ordnance, men- 
tions in his last report that the turrets of the new 
ships, from and including the “California” class, will 
be fitted to permit of an elevation up to 30 deg. At 
this angle, it is believed, the 14in. 50-calibre gun will 
have a range of nearly 40,000 yards. A Krupp 
naval 15in. 45-calibre piece, on a specially designed 
field mounting which gave an elevation up 
to 45 deg., was used by the Germans near Dixmude 
to throw shell into Dunkirk, 24 miles distant. 

The only serious objection which has been raised 
in America to the design of the battleships autho- 
rised last year is on the score of protection. Like 
their predecessors, from the ‘‘ Nevada” class onward, 
they have very thick armour up to the main 
deck, and the gun positions, conning-tower, and 
funnel bases are also stoutly armoured, but the side 
of the hull above the main deck is without protection. 
The desirability of this system was suggested by the 
San Marcos experimentst which showed that none 
but the thickest armour would resist heavy shell 
and that against such projectiles the medium plates 
were worse than useless. Certain critics point out, 
however, that although the system would no doubt 
give admirable results if a ship so armoured were 
exposed to fire at 12,000 yards or less, 7.e., when the 
trajectory was fairly flat, it would be of question- 
able utility against a bombardment from guns 20,000 
yards distant, for the projectiles would then descend 
at a very steep angle, and might enter the vitals of 
the ship without touching her side armour. This 
consideration, it is urged, has not been sufficiently 
allowed for in the armour design, though it gains 
additional importance with each increase in battle 
range. In this connection it is interesting to recall 
an observation by the late Sir William White, in a 
discussion on a paper at the Institution of Naval 
Architects in 1912. “‘I would like,” he said, “ to 
add that the life of every battleship, whatever side 
armour she carries, must in the end be dependent 
upon the horizontal .protection given to her. We 
have to-day heard statements made about the in- 
fluence on the target exposed to attack exercised 





y 

* Admiral Fletcher, ‘'.S.N., informed Congress in 1916 that at the 
spring firing in Cuban waters the percentage of hits was in some cases as 
high at ranges of 18,000 as at the shorter range of 12,000 yards. Captain 
Plunkett, director of gunnery exercises, in his report to Congress last 
December, si that arrangements were being made to extend the 
battle practice range of the largest ships to 30,000 yards. To that end 
kite balloon; were to be supplied to those vessels for “spotting” 


yurposes. He advised the immediate design of a 20in. gun against 
future need. 
t See Taz ENGINEER, April 27th last. 





by the turning of ships and their relative movements 
in action. 
and the enormous deck area of a modern ship form- 
ing a target if she resorts to end-on fire? Such a 
position greatly increases the danger-zone and the 
chances of hitting the weak deck armour. Again, 
moderate rolling of broad-beamed modern ships 
involves the exposure to effective attack of large 
deck areas, even when broadside actions are in pro- 
gress. The greatest dangers, taking all conditions 
into account, do not arise from perforation of side 
armour, but from penetration of or serious injuries 
to the decks, and from consequent injuries to vital 
parts dependent on horizontal protection.”” Under 
present conditions, and still more, under the con- 
ditions that will obtain when accurate fire becomes 
feasible at 30,000 yards, side armour is of: proble- 
matical value against direct hits. For the fire from 
a gun at extremely long range resembles the fire from 
a mortar,-and the effect of the projectiles would be 
much the same. A survivor from the Bliicher, 
whose narrative was printed in The Times, thus de- 
scribed the first hits made by the British ships 18,000 
yards away ‘“. . The shells plunged through the 
decks. It was only later, when the range shortened, 
that their trajectory flattened, and they tore holes in 
the ship’s sides and raked her decks. At first they came 
dropping from the sky. They penetrated the decks. 
They bored their way evento the stokehold. The coal 
in the bunkers was set on fire.’’ In one of the German 
semi-official versions of the Battle of Jutland, it is 
stated that the battle-cruiser Liitzow, although she 
had previously received many hits at a shorter range, 
was not disabled until a heavy shell, fired at extreme 
range, descended almost vertically, pierced the decks, 
and exploded in the starboard engine-room, which 
was completely wrecked. It need only be said that the 
problem of protecting the capital ship, already diffi- 
cult enough, has undoubtedly been complicated by 
this new element of plunging fire, which renders it 
imperative to pay more attention to horizontal 
armour than has hitherto been considered neces- 
sary. 

As regards the means of defence against submarine 
oxplosion by mine or torpedo, the new American 
battleships mark an important step forward. In his 
last annual report the Secretary of the Navy observed 
that ‘‘ particular attention has been devoted to the 
improvement of the protection of capital ship: 
against underwater torpedo attack. The prosecu- 
tion of experimental investigations along this line 
have continued during the year, and have indicated 
so far that the conclusions reached in connection 
with the designs of battleships 43 and 44 were sound, 
and that the protection under water of our new 
battleships is markedly superior to that of any pre- 
vious battleship in any navy.” The report of 
the Bureau of Construction on the same subject 
states that “‘their underwater protection against 
torpedo attack will be unusually complete, and will 
include features which the experience in the war have 
shown to be of vital importance.” The secondary 
armament comprises twenty-two 5in. 51-calibre 
guns for repelling destroyer attacks. These 
are effective up to 12,000 yards, and their 50 lb. shell 
and high rate of fire are considered to make them ex- 
tremely formidable against any unarmoured target. 








ERECTION OF THE SUSPENDED SPAN OF THE 
QUEBEC BRIDGE. 


No. I. 


One of the greatest, if not the greatest, feat, of 
bridge engineering the world has ever seen was 
brought to a successful conclusion on Thursday, 
September 20th, 1917, at 4.01 p.m., when the 10in. 
pin connecting the two sections of the eyebars 
suspending the new suspended span of the Quebec 
Bridge to the ends of the cantilever arms were driven. 
This span is 640ft. long centre to centre of end 
supporting bars, 88ft. wide centre to centre of trusses, 
and 110ft. deep centre to centre of chords at the centre 
of the span. When completed and ready for hoisting 
into its final position between the north and south 
cantilever arms, it weighed practically 4950 tons. 
The cantilever arms are each 580ft. long, and with the 
placing of the suspended span the task of bridging 
a clear distance of 1800ft.—the longest span in the 
world between main piers—was completed. The 
two adjacent anchor arms are 515ft. long and the 
depth over the main pier, that is the length of the 
main post, is 310ft. from centre of the main shoe to 
the centre of the top chord connecting links. 

We have just received from Canada a full record of 
the floating in and hoisting operations, and we have 
pleasure in giving it to our readers in the present and 
following articles. In the first place, we give an 
official log of the operations which runs as follows :— 

“On Friday; September 14th, at 10 a.m., Mr. R. F. 
Stupart, Director of the Meteorological Service of 
Canada, at Toronto, Ont., telephoned the weather 
forecast :—‘ Barometric reading highest over north 
part of Gulf of St. Lawrence and the high area 
extends west over the Great Lakes and south to 
North Carolina. There is a low area moving south- 
east across West Dakota, and another which may be 
a tropical storm off the South Carolina coast. We 
consider the outlook fairly favourable, the worst 


What is to be said about the whole length | 





feature being the wind at Quebec, which tends 
north-east and which at times is quite fresh, even 
with a very moderate barometric gradient.’ ”’ 

‘“* At 10 p.m. the report was :—‘ We do not expect 
any more wind than at present during the next 
fifteen hours, and after that it may increase very 
considerably, still from the north-east. Tropical 
storm over Atlantic off the Carolina coast may move 
due north.’ ” 

«‘ The velocity of the wind at the bridge site was then 
about twenty miles per hour, and it was decided to 
postpone the floating of the span until Monday, 
September 17th. Weather report of 10 a.m., Sunday, 
September 16th :— 

‘During the next twenty-four hours the winds 
will be light. Disturbance over Atlantic coast has 
almost disappeared, and high pressure area dominates 
the weather of nearly the whole continent.” 

** Weather report 10 p.m., Sunday, September 16th : 

“ Light winds and fair weather to-morrow.” 

** The decision was made to float the span on Monday, 
September 17th, and at 11 p.m., the barges having 
completely drained, the valves in the bottom were 
closed. The morning of September 17th broke.clear 
and cool with very little wind. At 5.15 a.m. the 
span floated and the whole weight of the structure 
was being carried by the barges. The - freeboard 
measurement of the barges was 3ft. 2in. on the outside 
of the outside barge, and 3ft. 3in. on the inside of the 
inside barge. The bearings betwoen the lower 
supporting girders ELG1 and the XLO joint of the 
span were centred level and blocked in position by 
means of steamboat ratchets at each corner at 
5.40 a.m. The scows were then all examined to 
make certain that the valves had been properly 
closed and that there were no leaks in the scows when 
the span was floated. 

“At 5.45 the span drew away from its supporting 
bents under the pull of a steam hoist situated on the 
floor at each end. At 5.54 the span was clear of the 
riverside bents LO and L18, and the tackle attaching 
it to these bents was cut. Two tugs, one connected 
to the barges at each end of the span, now took 
control as it pivoted about the upstream anchorage 
about a quarter of a mile away. This pivoting 
operation was continued until the span was normal 
to the direction of flow of the current, while in the 
meantime five more tugs which had been standing 
by attached themselves to the barges and span. 
When the span was normal to, the current and the 
upstream anchorage had been cut loose at 6.06 a.m., 
five tugs were attached to the upstream sido of the 
span, two at each end and one at the centre, and two 
tugs were attached to the downstream side of the 
span, one to the scows at each end. The span was 
then under the control of seven tugs in all as it floated 
slowly with a five-mile current towards the bridge 
site. At 6.15 the span was normal to the current 
and directly opposite the erection site at Sillery Cove. 
Ranges had been placed along the north shore of the 
river at known distances apart, parallel to each other, 
and normal to the direction of floating of the span, 
in order that the speed of the span could be ascertained 
at any time, and “consequently accelerated or 
diminished if necessary, in order to have the ‘pan 
arrive at the bridge site at the appointed time, which 
was about one half hour after high tide, when the 
current would be nearing zero velocity. 

‘“* The first range was passed at 6.24, the distance 
from the first range to the second range was 1700ft. 
The second range was passed at 6.29, speed 3.8 miles 
per hour. The distance to the third range was 
2560ft. The third range was passed at 6.36, speed 
4.1 miles per hour. The distance to the fourth range 
was 2180ft. The fourth range was passed at 6.45, 
speed 2.8 miles per hour. Thespan was now 1}miles 
from the bridge site. The towing ropes of the five 
upstream tugs were slack, but the two downstream 
tugs were pulling with the current. A westward wind 
of a velocity of about 10 miles per hour was blowing 
against the span, and its retarding influence was 
being felt. The distance to the fifth range was 
2050ft. The fifth range was passed at 6.52, speed 
3.3 miles perhour. The distance tothe seventh range 
was 2370ft. The seventh range’ was passed at 6.59, 
speed 3.8 miles per hour. . The distance to the 
eighth range was 1000ft. The eighth range was 
passed at 7.02, speed 3.8 miles per hour. The 
distance to the ninth range was 620ft. The ninth 
range was passed at 7.05, speed 2.4 miles per hour. 

“The span was now about three-eighths of a mile 
from the bridge site; and it was halted and lined up 
on the centre of the opening between the cantilever 
arms and parallel to the centre line of the bridge by 
means of the shore ranges and centring targets 
suspended from wires joining the two cantilever 
arms. The distance to the tenth range was 1840ft. 
The tenth range was passed at 7.21. This range was 
located 450ft. from the bridge site, and the span was 
held here until a signal from the shore announced 
that the tide had reached its highest elevation. The 
span was then allowed to move slowly into position 
between the cantilever arms. The eleventh range, 
150ft. from the centre line of the main bridge, was 
passed at 7.29. At 7.30 the two in. lines leading 
from the lower corners of the mooring trusses to the 
hoisting engines at each end of the span were von- 
nected up and the span drawn slowly towards the 
bridge. At 7.34 the span was 75ft. from the centre 
line of the main bridge, and at 7.45 tho 1}in. mooring 
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lines were thrown over the towi i i reased 
8 ‘owing bits at ; : 
of the span At 7.55 tl sf ‘ at the corners cordially exp that the board could find themsélves in a| Nor can I find any reply to your Random Reflection in tho 
8 sp n. 7. the span was centred and the “en epen to substantially increase the remuneration of the staff, | issue of Tak ENGINEER 2nd February last, asking the attentioy 
mooring lines drawn iaut. The velocity of the 7 realising the importance of the work carried out by the staff, | of readers to my claim. : ais 
current was 2 miles per hour, still flowing westward. a re intelli thrown upon the shoulders thereof, owing} I repeat that my patented crude oil automatic ignition 
At 8 o’clock the mooring frames were lowered into the sails cenlcesasantan Sas Acpeiving ie ery ni rena’ a oh gines cycles, No. 7146, May 8th, No. 15,994, October 8th, 1890, 
pat are “s ‘ 2 ee, eee ve’ »priv 1em of their less ski ; i i i : 
Vv — position. The span was finally centred and assistance, se. &e. But the staff must be fully aware that the peur 2 sl sport mary’ a, -ehiabmmyt arr vol pay Piotr - 
the lifting chains lowered at 8.05. The upstream Henge Mego: nment erro and that the increases in | crude oil automatic ignition engines, and the so called Hornsby - tt 
tugs cact off at 8.40 and thoro existed a zaro curront | the Goveramen car Wat nok lsiule of Grote Tot soe | ARS ARSE aE Sida NT sctametts ies, 
; 2 = 4 or a . a aie 
at 8.42. The chains were lowered 2ft. at all four | imctease in the remuneration of the staff. In fect, the Govan pa Piggies Secabeey A. oorlynl pt nahh 7 agate 
corners and the pins connecting the short hanger soar order distinctly states the workers paid a salgry are not to ‘Akroyd engines willed “on all the above-named engine. 
links .in the lower supporting girder ste tin & fting met pcre - we — of the ae and, of course, the staff | cycles. « gk 

: cal he Lit quite understand how impossible it is for th t “maintain that. Briti i ili t 
chains were driven at 8.45. The first jacking | @ny increases under these ee a ig, in thetiometele a cngined wien ids en camanie ® Sao grr eatin b 
commenced at 9.10. Practically one compleic Government order making it compulsory for all firms to do so, | on prs me cycles, British faventions and not German Sig T 
operation was" made before any load was taken by re ~—e would place the concern at a great dis- I will now leave my claim, as submitted, for your consideration. E 
the lifting chains. Three more lifts 7 ge when tendering for contracts. Thanking you for the opportunity to explain some of the 

Mes ts were then made] The staff then turns to THE ENGINEER and sees many posts| pionver work in this t saat ig incest 
ves © scows floated clear at 10.28. Twelve lifts | @4vertised; but unfortunately to these are added an intimation Af ate Aeaosn Sevant, 0.1. Mech. E. M 
were sade during the fiat day and tho pan was [chums vt a sly cnet on ove] Weston Aun gu 1h : 
stance 7-two li gi : 
asin tienen ce of 24ft. Twenty two lifts were | Now, is it cabeenenaile to claim that.a member of a staff, who, Z 
luring the second day ; twenty-six lifts duri in the free open competition of pre- 2 
the third ? ng pe pe pre-war days, was worth 50 per NAMES F } 
© day, and fifteen lifts on the fourth day. | C"t» 100 per cent., or 200 per cent. more than the working - OR COMPOUND UNITS. w 
paptnapee connection between the eyebar suspenders ay oe os pk paid — pe ratio aig 8 ‘- Srr,—I read with interest Mr. Dendy Marshall’s letter 
at the ends o P . + yer’ order could set this matter right by enacting | suggesting “‘ Pinch” as tracti Seg ds pe 
the CUO iS f the span and those hanging down from | that all skilled members of the staffs of all controlled establish: inch,” pI also ‘ makes " Medsber’s ud an “" per adine of 
e CUO joints of the cantilever arms was made at | ments in receipt of salaries under £350 per annum—pre-war rate | “* Squinch.”’ ul . 4 . 
4.01 p.m., September 20th, 1917. At 4.51 p-m. of mtised paid increased remuneration on the lines indicated, any ay I say that for some years past I have adopted a series of pen 
the same day, the load was transferred from the 98 _or por naam other than direct commission for the | contractions when writing notes, &c., although I have always i 
lifting apparatus to the permanent ha eng Seed, en mee » Sine ers to be counted as salary for the purpose of | cast a sop to convention by using the usually accepted “ Ib. per th 
ngers oO a) puting the increase ; a member of the staff who had joined the | sq. in.’ when writing for persons other than myself who would of 
s an. : — since the outbreak of war to be paid increased remuneration | probably not have understood my Soatipaiaains. 
While ae o— was left over night it was anchored — @ per cent. rate of increase of mechanics since he joined the I append a short table of general terms with the contractions lin 
against the effect of wind by adjustable tackle| A: i is ki a isi 
on A suggestion of this kind should receive the cordial su rt of P i i lis 
leading from the four corners of the span to con- | those employers who have, without waiting for Sevens Foot oo : sk ‘ wll 80" 
nections on the mooring trusses loeated at different — increased the remuneration of their staffs, as this would Foot-tons . aoe ene yee Footon. tre 
elevations, to accommodate the different positions — a om who have not into.the same line, and make the con- Kilogrammes per square metre .. Kilomet. ha 
of the span when the work was finished for the dav.” oo ° Sampelicien more fair. Also it would do away with a Kilogrammes per litre .. ~ Kilite. sig 
Ww x [ V. | glaring injustice by which men, without increased incomes, now Pounds per gallon ‘ Pogal, 

e are enabled to give herewith, and on pages 382 have to pay increased local rates for the extra remuneration paid | and so on. a: 
and 383, a series of engravings reproduced from to others of their own rating employed in municipal offices I think the above will illustrate and make quite clear the ; 
photographs taken at various times  duri we geen system adopted ¢ Co 

a er P t h sa * various times during the All who are in the unfortunate positions indicated in this] "It seems to me that the engineering societies would be doing for 
progress oO the work, and Shall in the next article | letter should, without delay, bombard the member of Parliament | a useful work if they institu a definite system of poe Ae aig on 
go more into detail regarding the hoisting opera- for their particular district, in order that Parliament shall see to | which would certainly make matters easier for all concerned. St: 
tions, using for the purpose numerous drawings it that a man may be paid for his skill at at least the same ratio | And I venture to think that the two or three examples I have ot 

ngs. over the workers as in free open competition days. Or must | quoted will show that there is no great difficulty in coining the Cor 
still another union be formed with all the attendant ills incidenta! | words. The difficulty is to get the system officially recog- in. 
thereto, in order that justice may be demanded and enforced. nised and adopted : pe 
The loyalty of the staffs of engineering and kindred firms ; H. W. Stowers. affe 
LETTERS TO THE EDITOR. transferred from their firms to their union is a condition of Newark-on-Trent, October 20th. 
Wed RE p ont affairs that would probably have far-reaching effects, not only atc 1 
(We do not hold ourselves responsible for the opinions of our in the engineering and building trades, but in the welfare sta’ 
corr nts.) of the country as a whole, and should give one pause. Srr,—I am unable to agree with your correspondent that the wat 
October 29th. SKILL. bf ugly word “‘ squinch ” is an improvement on my suggestion. m2?i 
. . = “: : © previous use of the word “ bar”’ in other senses did not ? 
. MOTOR BOATING AND MOTORING IN JAPAN. — ae prevent its adoption. Moreover, the association in the mind of om 

Srr,—Under the heading ‘ Miscellanea,” on page 55 of your UNIFLOW ENGINE. ** pinch ” and “* bar” seems an advantage, as they are a similar or 
July 20th edition, you state in a paragraph about the absence of Sir,—With reference to your remarks in ‘‘ Random Reflec- “ _e. i i ide, iti a 
small pleasure launches in Japan, that the reasons are :—(1) The | tions” in your issue of the 19th inst., there is one point you | gyj ble ee putting euphony aside, it is more —— 
fact that the Japanese have not yet adopted boating as a sport ; | mention which I think is misleading, and that is in reference ean as an abbreviation for “ square inch ” simply, and might ove 
(2) the high price of motors ; (3) the high price of petrol. You | to the use of auxiliary exhaust valves. thi as a unit of area, but [do not recommend it, This sort of J 
also state that Japan, with its innumerable bays, rivers, lakes, My opinion is that Dr. Stumpf introduced these valves to onieninaice 6x he RB a possibilities. In Bi ecmcgee aioe ‘eens 
and canals, would seem to be an ideal place for such pleasure | Overcome the difficulties which were met with by Continental | t. ler ts sca bes,” poraugnand to depart Mh f at. on 
launches and moderate sized cruisers. manufacturers, due to the faulty design and workmanship, ne er sane % ns nat M: oo h 

I trust you will pardon me if I state that your remarks are | also possibly to adapting the engine to ‘unsuitable conditions. Guildford, October 29th . F. Denpy MarsHatt. tha} 
rather misleading. In the first place, whilst there are a large | It has now been amply proved that given a good engine under perma eth ah haiti eal 
coor oe — - — only a raed few have more than a — conditions, no auxiliary exhaust valves are necessary. os 

re trickle of water in them, except during the rainy season, in e “‘uniflow” engine a rs to have unfortunately got v' ERS wt 
which time they are rushing torrents. There are many pretty | into bad repute in this eouuty, owing chiefly to the fact that ee gros 
lakes, but they are mostly in districts far removed from large certain manufacturers placed the engine on the market before Srr,—In the discussion of Mr. Wan’s paper I used a figure tak: 
yer and where the populations are of the poorer class, whose the experimental stages had been completed, the results in some | of s h—a common practice in discussions—in speaking of tion 
7 ily earnings amount to about ls. to 2s. per head. The canals | cases being very disastrous. There are, however, to my know- the life of the steam*engine in comparison with that of internal d 
“se mention are mostly in manufacturing centres, and are little | ledge, many engines running in this country giving the utmost | combustion engines. It will, however, be interesting to observe bay 7 

tter than reeking sewers, and nobody would venture to navi- | Satisfaction, both as regards steam economy and upkeep costs, that there have been steam engines that have worked well for 7 
gate them for mere pleasure. and when the merits of the engine become more generally known, | 100 years or more. I am now referring to slow-speed pumping the 

It is quite true that the Japanese have not yet taken up | n° doubt its popularity will increase. “ engines. What is more to the point is that the slow-speed exp: 
boating to any great extent ; this is partly due to environment, One very important feature of this type of engine, to my mind, | engine often runs continuously for four or five months without This 
that is to say, the absence of suitable rivers, &c., and partly to although it may not appeal to the user who takes little or no stopping, and the fatigue of metals is very much less than it is se 
the disposition and character of the people. Japanese fishermen | interest in his prime mover, is the fact that the steam consump- in any form of internal combustion engine. These are factors oat 
are about as hardy a lot of men as one could wish to meet, | tion per brake horse-power for a given load remains practically | to be taken into account in commercial efficiency. The fuel recei 
a ue is a vast difference between boating as a means of constant for long periods, and this with a minimum of attention, | economy of steam engines has increased very much of late years, £957 
ivelihood and as a sport. This result is obtained by suitable design and good workmanship ; | @9d I think further economy is possible. The varying conditions as ay 

Regarding the high price of petrol as one of the reasons for the | if the engine should be neglected by some incompetent driver, | of working are more perfectly and more economically mot than to re 
absence of motor boating, this is quite misleading. Petrol in | it is quickly shown up by a falling off in power, and by heavy in any other heat engine. For small powers the internal Tae 
Japan is actually cheaper than in England. The present retaij | Steam consumption. This is at once detected, and gives the | combustion engine competes favourably, but for large powers rem} 
price varies from 14s. to 18s. per 10 (American) gallons, accord. | Owner direct knowledge of running condition of his engine. I do not think it does, nor is likely to do so in the future. i 
ing to the quality. _ f It must not be thought from this behaviour of the ‘‘ nniflow ” ; 2 Henry Davey. in th 
Pi ni bay my Soo gg that ro “9g nye om ars motors oneine that the owner is running any greater risks of having TH 

i an. wing to the bad condition of the roads, | his factory sto , as in practice it is quite the reverse, owin x, " 
pe pen hegre are ray “arg ro the large towns. Itis doubtful | to the po ipa ct ge the coaiiae: and therefore ato TUBE ROLLING MILL PATENT. Puc 
ere are more than motor cars in the whole of the | reduced wear and tear on the valve gear, due to the extremel or ‘ ; i 70 ret 
Japanese Empire. Consequently there is not sufficient induce- | small lift of the admission valves. ¥ . — Noodling of The seater ahaaling Aerts art bea bracl 
ment to undertake the manufacture of cars in this country, Contrast this with the usual compound bi-flow drop valve, or] of enemy patents published vith a view to saibia "British — 
especially when American cars are imported and sold at prices Corliss valve engine, with its numerous valves and trimmings, | firms to apply for P right to manufacture. Included in this wago 
which make the Britisher think furiously when comparing with | excessive wear and tear on the valve gear, due to the high lift | list is Paloat No. E2002 Tube Rolling Mills, H. Stutin (£285 
the cost of a British car. The same remarks also apply to | required for the longer cut off in the cylinder. These engines | Germany, which ' Lent me assigned 4 this” company = and 
motors for boating, as the one is the outcome of the other. usually begin to deteriorate very soon after being installed, | March 35th, 1914. We shall be obi ed if you will have this porm 
_In my opinion it will be many years before there is any con- the process being much less liable to be detected, as the engine | patent deleted idk wer tek 4 arm 
siderable expansion in the petrol motor industry in Japan. | continues to run at a gradually increased steam consumption, P Toe Ciypesipe Tuse Company, Limitep 7 | 
Vast improvements must be made in the roads before motoring | for which the steam generating plant probably gets the blame. A. C. MacpIarmtn, Secretary. : poten 
can be looked on as a pleasure. As an example of what I mean, | and not until the steam consumption is found to be possibly Glasgow, October 31st Ss . (36,4 
I might refer to the main road between Osaka and Kobe, two | twice as much as when the engine was first installed is the matter pies ; (9770 
large towns, corresponding in importance to Manchester and | fully investigated and put right. Many manufacturers may be Mr 
Liverpool. In many parts of this road it is impossible to pass | contemplating manufacturing the “ uniflow”’ engine after the and | 
another motor car, and in one particular village the street is so | war; let us hope that greater caution will be exercised than, in , 1 
narrow that it would be difficult to pass a person without the car | Some quarters, in the past, otherwise there are troublesome AUSTRALIAN TRANSCONTINENTAL Ratway.—We are asked sith: 
touching him, there being no side walks. If one is unfortunate | times ahead for the ‘‘ uniflow” engine. A. J. W. G. to state that the water softener at Port Augusta, on the Trans- order 
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or misleading statements in your j It hall exhaust valves.—Ep. Tue E.]. imited, to state that they have a large number o antern slides, and t 
your journal to go unchallenged. 3 dealing with the development and present practice in connection on tk 
Kobe, September 12th W. H. Leceerr. with automatic stokers, coal elevators, and conveyors, &e., which alike: 
Srr,—I would like to suggest two possible methods of avoiding pone d = we poe et ee is cena yoo motiv 
excessive compression. (a) Where such conditions exist that tes of preperation, and will be et shortl A list of the tage i 
THE REMUNERATION OF THE STAFF. at normal full load this cannot be avoided I suggest auto- | slides snl Hiodlans of their subject matter an be obtained on exten 
s : valves in either the piston or heads opening into the steam- t licatt f lid 4 hould be mad far i * 
1R,—A matter of the greatest importance at the present time | side passage. The valves designed to open at a few pounds Pt EE oy ure ma leer lB aug MAE se: — 
to all persons engaged in the engineering industry is the efficiency | excess remain open for a time. (b) Where excess compression advance of the lecture date as possible, and should be addressed Sin 
of the administrative staff, and this efficiency depends, to a very | only occurs at overloads, I suggest either (a), or valves opening to Ed. Bennis and Co., Limited, 28, Victoria-street, London, a 
great extent, upon adequate remuneration, as no man can give | into the steam chest. 8.W.1. hte 
the best he is capable of if his mentality is clouded by financial I have no experience of uniflow-engines and the above may Crry Moror VotunTeers AND Invaston.—Authority has claimi 
worries. At the present time the skilled working mechanic, by a | have been ttied or found impracticable, but if not it may be | been given to the City of London Motor Voluntesr Corps (Ist, of the 
series of advances and @ bonus, finds his income increased beyond | the germ of anidea. It, of course, does not obviate valves, only | 2nd, and 3rd Squadrons) to enrol commercial motor vehicles for Centr 
the pre-war rate by 564 per cent., whilst in many cases the works | valve gear. : Geo. T. PARDOE. use of the military authorities in any national emergency. The and A 
managers, draught estimating and cost clerks, although not Angmering, near Worthing. Authorities are desirous that every motor vehicle should be so demat 
one whit less skilled or highly trained than the skilled mechanic, é registered in order that all military needs may be met in the tive e 
ee cases 2 any ay so, find in the same works event of an invasion or an apprehended invasion, in which event tend | 
their incomes increase yon e pre-war amount by 0, 4, 6 or th ay of * ‘ : ; » districts affected ld i 
tir incomes increased beyond the pre-war amount by @ 8 o OIL ENGINE. NOMENCLATURE, the sapoly of suficent motor vebiols indinrits aftcted would | crease 
question, is a man paid for his skill or because he can enforce his Srr,—It seems strange that British manufacturers of the types | such vehicles except in the case of a national emergency, and free | tives, 
demands by means of a powerful union? Upon placing the | of engines in question have so quickly dropped the word ‘‘ Semi- | petrol will be supplied for the work. Forms of registration may army | 
a 1 I * b y droppe' PP 
matter before a member of the board quite a kind and sympa: | Diesel ” from their trade advertisements, and that they do not | be-obtained from Lieut. F. G. Bristow, Acting Adjutant, City of ment | 
thetic reception is accorded, and the enormous increase in the | reply to the challenge contained in my letters published in| London Motor Volunteer Corps (Ist, 2nd, and 3rd Squadrons) doclar 
cost of living ia freely admitted and deplored; also a wish is | THs Enoinzur of the 2nd February and the 11th May last, | at the Headquarters, 83, Pall Mall, 8.W. not cl: 
gaps i 


es 








rs 


n. 
he 








Nov. 2, 1917 


—_— 


THE ENGINEER 





RAILWAY MATTERS. 





Tr was stated in the House on the 18th ult. that Army 
reserve munition workers, who are working away from 
their homes under the terms of their enrolment, 
will, in future, receive free railway warrants to and from 
their homes at any general trade holiday. 


Tue Board of Education has requested the public schools, 
secondary school of county councils, and boarding schools 
to break up for the Christmas holidays about ten days 
before Christmas, so as to assist the railway companies. 
It is suggested also that the Easter term should not end in 
Easter week. 

Tue former Minister of Railways of New South Wales— 
Mr. Henry C. Hoyle—is now in the United States looking 
into the question of railway equipment and supplies in 
the latter country. The Amorican railway press says that 
he is much impressed by the progress in locomotive design 
which has been made during recent years. 

TaosE railway companies which have gas-lighted railway 
carriages are likely to experience before long a shortage 
of the oil from which the gas is produced. Experiments 
are, therefore, being made on the use of a mixture of oil 
and coal gas, but even an addition of only 25 per cent. of 
the latter greatly detracts from the illuminating power 
of the gas. 

On September 16th a cattle train on the Chicago, Bur- 
lington and Quincy Railroad caught up and came into col- 
lision with a preceding cattle train, causing the death of 
seven men travelling in charge of the stock on the first 
train. The driver of the second train admitted that he 
had been asleep, and in that state had passed several 
signals. The man said he was drowsy from the effects of 
some medicine taken to cure a cold. 


WHEN, at the end of June, the Inter-State Commerce 
Commission refused the greater part of the application 
for increase in rates made by the railways of the United 
States, leave was given for the companies to apply again 
in October. This application has now been made, and the 
Commission is about to begin the hearings. The decision 
in June last was quite unexpected considering the greater 
cost of working, and the conditions are now addit:onally 
affected by the higher cost of material. 


Tue Parliamentary Secretary to the Board of Trade 
stated lately that the transport authorities responsible 
were fully alive to the necessity of making such arrange- 
mo2nts as would avoid overcrowding in trains, trams and 
omnibuses in the morning, before shops and offices were 
op2ned, and in the evening after closing hours, but at the 
present time, however, an improvement in the services 
was a matter of exceptional difficulty, and he feared that 
overcrowding at those times could not be prevented. 


JupGIne from a question answered by Mr. Kellaway 
recently, Beyer, Peacock and Co., Limited, have had 
on hand since 1914 material for 45 locomotives, but 
thay have not been allowed by the Ministry of Munitions 
to proceed with their erection, owing to the greater need 
for guns and other munitions of war on which the firm 
has been fully occupied. Arrangements are now in pro- 
grass whereby the material for 20 of these engines will be 
taken over by one of the railway companies for comple- 
tion, and proposals for dealing with the other 25 are now 
under consideration. 


THE total earnings of the New Zealand railways for 
the year ended March 3lst, 1916, were £4,548,356, the 
exponditure £2,910,883, and the net receipts £1,637,473. 
Tais was equal to a return of 4.72 on the capital invested 
on the lines open for traffic, and was an increase in gross 
receipts of £442,899, and a decrease in expenditure of 
£9572. The gross earnings per train mile were 116.5d., 
as against 104.75d. in 1915, and the ratio of expenditure 
to receipts was 64 per cent., as against 71.14 per cent. 
Tae Minister of Railways, in presenting these figures, 
remarked that he anticipated a very marked increase 
in the railway traffic in the near future. 


THE value of the railway material exported during the nine 
months ending September was as follows, the corresponding 
figures for the first nine months of 1916. being given in 
brackets :—Locomotives, £1,345,428 (£923,955); steel 


rails, £554,762 (£386,487) ; carriages, £147,919 (£322,829).;- 


wagons, £330,012 (£520,991); wheels and axles, £106,190 
(£285,053) ; tires and axles, £413,853 (£449,448); chairs 
and metal sleepers, £62,267 (£89,744); miscellaneous 
permanent way material, £368,391 (£373,574); total 
pormanent way material, £989,316 (£908,331). The weight 
of rails exported during the nine months was 31,787 tons 
(36,458 tons), and of chairs and metal sleepers, 4785 tons 
(9770 tons). 


MECHANICAL stokers were introduced on the Baltimore 
and Ohio Railroad in 1912. At present there are 373 
locomotives mechanically fired, and when installations 
ordered are completed, the number will be 429. These 
engines draw 58 per cent. of the freight gross ton mileage, 
and consume 58.2 per cent. of the total freight fuel, or 
31 per cent. of the total fuel consumed on the system. The 
question of two firemen on an engine has ceased to exist, 
and there is no need to have the coal shovelled forward 
on the tender at intermediate points. The mechanical 
stoker has made it possible to increase the load per loco- 
motive by from 8 to 15 per cent., whilst one main advan- 
tage is that the boiler capacity can be used to its full over 
extended periods and at points where the maximum trac- 
tive effort is required. 


Stnce the note, on page 330, of our issue of the 19th ult 
appeared, a change in the situation as to railways not 
claiming exemption for their men has been made by some 
of the companies in the United States. The Michigan 
Central, the Chicago, Rock Island and Pacific, the Chicago 
and Alton, and the Chicago, Burlington ‘and Quincy have 
demanded exemption from military service for locomo- 
tive engineers and firemen in their employ. They con- 
tend that since the war started their business has in- 
creased to such an extent that there is a shortage of opera- 
tives, and assert that should their men, be selected for the 
army it would be difficult to replace them and the move- 
ment of troops and army munitions would-suffer. They 
doclare that those roads which have announced they would 
not claim exemption for their employees would fill any 
gaps in their ranks with men taken from other lines, 











NOTES AND MEMORANDA. 


Missovrt is the greatest lead producer in America, and 
is followed by Idaho, Colorado and Utah. The total pro- 
duction shows an increase of some 9000 tons a year in 
excess of the ouiput in normal times. 


Accorp1neé to Mr. J. F. Crawley, only 5 per cent. of the 
power of textile factories in this country is obtained by 
electricity generated in the factories themselves, and only 
4 per cent. is taken from public undertakings. 


THE latest material from which it is proposed to obtain 
a supply of motor fuel is straw. From Montreal it is 
reported that a Canadian chemist has devised a process 
which renders it possible to obtain 10,000 cubic feet of 
fuel gas per ton of straw. It is also stated that there is 
available in Western Canada over 20,000,000 tons of straw 
which could be utilised for the new process. No informa- 
tion, however, is available as to the nature of the fuel or of 
the methods of treating the straw, says the Autocar. 


Accorpine to the Electrical World, a firm in Chicago 
has submitted’to the United States War Department an 
oven for electric cooking, intended for army use. The 
oven is designed to deal with the baking, boiling and 
frying operations necessary for about 150 men, and is 
stated to be the first oven to enable all these cooking 
operations to be undertaken. The hot plate bracketted 
to the oven will accommodate the standard coffee receptacle 
used in the United States Army. The oven is rated at 
15 kilowatts. 


As indicating the increase which has taken place in the 
use of concrete in the construction of small buildings, the 
following item taken from the Scientific American is of 
interest :—‘‘ Boards of concrete, with joists, rafters and 
stair-frames of the same material, are used in the con- 
struction of a novel building in Los Angeles, Cal., the 
whole being set upon a concrete foundation. Though put 
together after the manner of a frame structure; the 
building is as fireproof and durable as the more common 
types of cement houses, but it requires less material and is 
lighter in weight.” 

IN a recent paper before the American Illuminating 
Engineering Society, Mr. U. Rasin remarks that with the 
high efficiency filaments now being made it is practicable 
to standardise the voltage of lamps much more closely 
than formerly. In the year 1916 about 60 per cent. of 
the lamps used in the United States were rated at 110, 
115, and 120 volts, and of the remainder the greater 
number were rated between 112 and 125 volts. The 
attainment of three or four standard pressures, such as 
110, 115 and 120 volts, therefore, seems to be now well 
within the range of practicability, says the Electrician. 


Ir is probable that many peculiarities of natural waters 
have hitherto escaped identification. Thus, fluorine is 
seldom looked for in water analyses, but is nevertheless 
often present, says Water and Water Engineering. Gautier 
and Clausmann state that the proportion of fluorine present 
in spring waters varies from 0.3 to 6.3 milligrammes per 
litre. It is a prominent constituent of the Vichy waters, 
and has been found in numerous other localities. In the 
same way arsenical waters are by no means uncommon, 
and are easily explained by the oxidation of arsenical 
pyrites; as, for example, in the case of the water of 
Roncegno, in the Southern Tyrol. 


Accorpine to the Melbourne Age, an extract from 
which has been forwarded by H.M. Trade Commissioner 
in Australia to the Board of Trade, a pure white mineral 
wool is being manufactured at Yarraville, a suburb of 
Melbourne, from basalt rock, or ‘“‘ bluestone,” vast masses 
of which are found in the neighbouring district and 
Footscray. This is a new industry in the Commonwealth, 
and has been started by an American firm. The mineral 
wool has a.staple of 14in. to 2in. It is said to be pure 
white with a fine metallic lustre showing through it, and 
in texture it is soft and pliable. It is easily adapted for 
engine packing, and is already in use in the Yarraville 
factories. It can also be moulded into sheets like asbestos. 
Only the shortness of the staple militates against its use 
for weaving. 


In view of the demand for basic slag, the Commissioners 
of the Food Production Department state that all the 
available basic slag of the usual grades is being ground, 
and the total tonnage produced is in excess of pre-war 
figures. Every effort is being made by the Ministry of 
Munitions, acting in conjunction with the Food Production 
Department, to increase the total supply, and it is probable 
that the output for the year 1917-18 will reach 500,000 
tons, as compared with about 400,000 tons in earlier years. 
The demand is, however, much in excess of the supply, 
and the whole of the estimated production up to May 31st 
next has been sold by makers for delivery to agricultural 
merchants, to whom farmers should send their orders. 
The only means of increasing the output further is by 
grinding certain accumulations of the lower grade slags 
which have not hitherto been utilised. According to the 
Chemical Trades Journal, tests of some of these have given 
satisfactory results, 


In a recent number of the Iron Age, Mr. S. W. Parker 
describes the results of experiments made in the testing 
department of the Bethlehem Steel Company at Steelton, 
Pa., in order to determine the best annealing temperatures 
for two grades of 3.50 per cent. nickel steel, generally 
used for forgings. The test bars were forged down to 
lin. square by 6in. long from two 4in. by 4in. billets of 
different grades. The minimum hardness and tensile 
strength were obtained by annealing at between 1250 and 
1350 deg. Fah., at which temperatures the structure had 
only started to break up and refine. The property most 
affected by annealing is the elastic limit, which was 
increased from 41,000 lb. in the unannealed bar to 
50,000 lb. per square inch in the bar annealed to 1400 deg. 
Fah. In it the grain was the finest of the series. This 
increase in elastic limit by refinement of grain plays an 
important part in annealing forgings, especially when high 
elastic limits together with good ductility are specified. 
The best combination of physical properties in the case 
of 3.50 per cent. nickel steel of 0.22 per cent. carbon is 
obtained by annealing at a temperature ranging between 
1400 and 1450 deg. Fah. A similar series of tests on nickel 
steel of 0.41 per cent, carbon indicated a general similarity 
in the properties, 
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THREE prominent Japanese scientists have been sent to 
the United States by the Japanese Government for the 
prosecution of scientific studies to contribute to the 
development of chemical and other industries in Japan. 


H.M. Trape Commissioner in New Zealand reports, 
under date July 26th, that a permit has been granted to 
a Christchurch company for the erection of works for the 
production of sulphuric acid. The necessary plant has 
been obtained from local sources. 


Ninety submarine chasers have been ordered by the 
Italian Government to be built by the Submarine Boat 
Corporation, America, and the British Government has 
ordered thirty chasers of a similar type, which are in 
addition to the 550 ordered by the same Government a 
short while ago from the same firm. 


In the October issue of Concrete an illustration from a 
photograph is givén of a reinforced concrete fence, which 
is being made for the Great Yarmouth Corporation by 
the Borough Surveyor. The posts are 6ft. centres apart, 
and the rails are kept in position by having dovetailed 
ends, which are grouted up where fixed. 


Port Kemsta, when it is finished, will be one of the 
finest harbours of New South Wales. The work of 
construction in connection with the breakwater and 
wharfage accommodation has been proceeding for fifteen 
years, but is now nearing completion. The .port is 
situated ‘fifty miles south of Sydney, and is destined to be 
the shipping port for the bulk of the coal from the southern 
fields. 


CoMPRESSED cellulose piping is reported to have proved 
a very satisfactory substitute for metal piping for hot and 
cold air, corrosive acids, and other materials, though not 
suitable for steam. It is made absolutely non-porous, 
and as it can be worked like wood and is lighter than iron, 
it is easily moved and repaired. Besides being resistant 
to chemicals, it is a bad conductor of beat, making 
insulating coverings unnecessary. 

Vast quantities of smokeless fuel are believed to be 
available for the U.S Navy by the discovery that anthracite 
culm mixed with 20 per cent. of soft coal burns fiercely 
and produces none of the smoke which soft coal, now 
generally in use in the Service, gives forth, says the Daily 
Marine Record. Since the discovery has been made that 
a@ mixture of anthracite culm and bituminous coal can be 
burned without smoke, large quantities of culm are being 
shipped from Pottsville, Pa., to New York. 


Tue first recorded use of file-cutting machines in the 
country was in the Ironmonger of 1867. In a paragraph 
contained in that paper it-was stated that two file-cutting 
machines had recently been brought to Sheffield from 
America by Mr. A. Chambers. The machines were 
inspected by several manufecturers and a large number 
of file-cutters, whose unanimous opinion was that they 
were superior to any previously introduced, and quite 
dispelled the notion that machines for cutting files would 
never answer. 


Prior to the outbreak of the great war Japan was in 
possession of nine shipyards capable of building vessels 
over 1000 tons. The war has caused seven new yards of 
a like capacity to be added to the list, so that now Japan 
is capable of constructing fifty-four vessels of over 1000 
tons at a time. If the potential capability of the country 
were to be put into active operation to the fullest extent, 
Japan would be able to turn out newly constructed vessels 
aggregating from four to five hundred thousand tons in a 
year. Last year, however, Japan built only. about 
250,000 tons, owing to the stoppage of the importation of 
the materials needed in building and equipping the vessels. 


Tue U.S. Quartermaster Corps reports that the delivery 
of motor trucks and automobiles is most satisfactory. 
Cars of all descriptions are coming in so rapidly, in 
accordance with the contracts, that a special report every 
day is necessary to keep in touch with the number 
available. In the next few days, says a recent issue of the 
Army and Navy Journal, one of each type of the stan- 
dardised motor trucks will be delivered for test and 
experiment ; and as soon as they are approved only the 
standardised cars will be taken by the War Department. 
The type was the result of the efforts of the Automotive 
Engineers acting with the Division of Army Transportation, 
and is almost revolutionary in the manufacture of motor 
trucks. 

THE great artesian basin of Australia measures 569,000 
square miles in extent, and is said to be the largest known ° 
in the world, comprising 376,000 square miles in Queens- 
land, 90,000 in South Australia, 83,000 in New South 
Wales, and 20,000 in the Northern Territory. The greatest 
depth bored is 5045ft., the greatest yield 3,000,000 gallons 
per day, and the maximum temperature of the water 
198 deg. Fah., all in Queensland. The number of wells 
put down is nearly 3000, and some of them, having shown 
a diminution in yield for several years, a conference by the 
chief engineers and geologists, for the several States 
concerned, was appointed by the Government of the 
Commonwealth to investigate its cause. This conference 
is still continuing its sittings. The water is mainly 
used for sheep, but there are a few instances of it being 
utilised for the supply of townships. 


AccorDING to a report rectntly issued by the French 
Ministry of Ravitaillement (Supplies), the restrictions 
imposed on the consumption of petrol in France in April 
last have resulted in it being possible to conserve a stock 
equal to two months’ consumption of the whole of the 
country. In view of existing conditions, however, it is 
considered necessary to increase the reserve to at least 
a three months’ supply. A new regulation has therefore 
been issued to the effect that after October Ist no petrol. 
can be taken from any petrol plant, dep_t, or refiner’s 
premises without an official permit, and that permits will 
only be issued (1) in respect of petrol intended for the 
execution of orders from military supplies’ centres, and 
then only for the quantities stated in the order ; (2) for 
deliveries between refiners’ establishments on proof. being 
furnished ; (3) in the case of all other quantities sent out, 
only on the written demand of the suppliers, accompanied 
by a declaration that the necessary departmental coupons 
in respect of such quantities have been received. 
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The Transmission of Military Power. 


“ Our military power in this war must be reckoned, 
not by the possession of vast potential resources on 
this side of the Atlantic, but by our ability to transmit 
fighting power to the battle frontin France. There is 
always a loss of power in the transmission of military 
force over long distances, just as there is a loss in the 
transmission of electrical power, and the percentage 
of loss is dependent upon two elements : the distance 
and the efficiency of the medium of transmission.” 
In these words a Washington naval journal sets forth 
very concisely America’s war problem. No one 
questions the magnitude of the resources in men and 
material that the United States can mobilise in its 
own territory. Her population of one hundred million 
consists in the main of intelligent, educated citizens 
who spring from some of the finest fighting stock in 
the world. Her vast industrial system has always 
been organised with a view to rapid production on 
a large scale, and is thus admirably fitted to supply 
the material demands of a war such as this. Further- 
more, she has at her disposal abundant, if not inex- 
haustible, reserves of coal, oil, ore, and timber. 
Germany, therefore, can have been under no illusion 
as to the potential strength of the country whose 
enmity she so wantonly provoked. But no one in 
Berlin believed that more than a fraction of this 
strength could, owing to the lack of transport facilities, 
and the uncertainty of the sea route, become available 
in Europe. Granting, it was held, that America could 
raise, train, and equip an army of millions, she would 
shrink from the task of conveying this host across 
three thousand miles of ocean beset with hidden 
perils. The tonnage required even for an expedition of 
half a million men, with all their impedimenta, would 
represent an enormous figure, and entail the requisi- 
tioning of every ship on the America register, leaving 
none to spare for the conveyance of the food, muni- 
tions, and material of which the Allies in Europe stood 
in urgent need. On the whole, therefore, Germany 
affected to view with indifference the entry of the 
United States into the war, and declined to believe 
that the few divisions that might ultimately reach 
the Western front would compensate the Allies for 
the withdrawal of hundreds of ships from their 
dwindling mercantile fleet. 

Of all the miscalculations made by Germany in 
the course of the war none, we think, will have graver 
consequences than this. So far from under-estimating 
the importance of the transport question, the American 
authorities from the beginning have devoted the 
greatest attention to it. The first war ordinance 
signed by President Wilson related to the building 
of ships, just as the first Government department to 
be founded after the declaration of war was the 
Emergency Fleet Corporation. Shipbuilding was 
thus placed at the head of the American programme, 
and for many months the shipyards throughout the 
Union have been working at high pressure. Here 
and there delays have occurred owing to differences 
of opinion regarding the types most suitable for rapid 
multiplication on the standard system, and the 
original programme of one thousand wooden ships 
has been modified to embrace vessels of steel and 
composite construction. A recent message from 
Washington stated that Mr. Hurley, the chairman 
of the Shipping Board, with Admiral Capps, the Chief 
Constructor, and other officials, were conferring with 
representatives of the steel industry, and that decisions 
were expected which would result in a marked 
acceleration of the output of ships. The tonnage now 
under contract and in hand is said already to be 
larger than the corresponding total for this country. 
If that be true it implies a wonderful achievement, 
for the normal shipbuilding resources of the United 
States were considerably below those of the United 
Kingdom. It is unfortunate that the need for 


reticence inhibits the publication of exact figures, 





which would undoubtedly prove as gratifying to us 
as they would prove depressing to the enemy. In 
all likelihood the submarine menace is viewed even 
more seriously in the United States than here, for 
the Press of that country regularly publishes the 
German wireless reports on the progress of the 
campaign, including the sweeping claims that Berlin 
makes with regard to the Allied and neutral tonnage 
destroyed by the U boats. If anything, therefore, 
the American public is inclined to exaggerate the 
danger, but the general effect is nevertheless salutary, 
for the newspapers are filled with exhortations to the 
Government not to overlook the vital necessity of 
providing means of transportation for the huge 
armies now under training. At the same time there 
is an insistent demand for aggressive naval measures 
against the submarine raiders, and the Navy Depart- 
ment isinvited to formulate some scheme of counter 
tactics that will promise better results than have 
attended the conventional methods of defence. 
From several quarters come suggestions for the 
building of a fleet of torpedo-proof transports and 
cargo-vessels, the design of which is admitted by naval 
experts to be perfectly feasible. The prominence 
given in the Press to the shipping problem shows how 
clearly our American Allies appreciate its importance. 
Germany, on her part, is not idle. It goes without 
saying that she will do everything possible to hinder 
the deployment of American military power on the 
European front. A Berlin telegram announces that 
Canadian, American, and Cuban waters are now in 
the blockaded zone. This statement apparently fore- 
shadows the appearance of hostile submarines in those 
waters. But the submarine has not yet reached the 
degree of technical development that would enable 
it to operate for any length of time in an area distant 
at least three thousand miles from the nearest base, 
and although spasmodic attacks may be made on 
shipping near the American coast, there is no reason 
to apprehend anything in the nature of a sus- 
tained blockade. The enemy's supreme effort 
will be reserved for this side of. the Atlantic, 
He has already managed to sink a homeward- 
bound American transport, fortunately without great 
loss of life, whilst an American destroyer has been 
damaged by a torpedo. These incidents are signifi- 
cant of Germany’s determination to prevent by every 
means at her command the passage of American 
armaments to Europe. They also serve to emphasise 
once again the intimate relationship between tonnage 
power and fighting power in the present war. 

If the United States are in a position to transfer a 
large percentage of their potential armed strength 
to France by the coming spring, the end of the struggle 
will be well in sight. In the United States, no 
less than in this country, the watchword of victory 
is ‘‘ ships, ships, and still more ships.” Sea power, 
interpreted in its broadest sense, has always been 
of paramount importance to our cause, but never 
so much as to-day, when three thousand miles of 
water interpose between the main battle front and 
one of the strongest and most vigorous of our Allies. 
Humanly speaking, the issue of the war is no longer 
in doubt. The Central Powers, though still formid- 
able, long ago attained their maximum strength, 
and are now drawing heavily upon their reserves of 
men and material which cannot possibly be re- 
plenished. If, however, the general military situation 
underwent no drastic change they would probably 
be able to continue their resistance for many months. 
During the coming winter operations on nearly every 
front promise to be of an unusually active character, 
and spring will find the enemy’s resources at their 
lowest ebb. It is then that a sudden thrust at some 
vital point of the hostile line delivered by vast masses 
of fresh troops might produce absolutely decisive 
results, not only in the local theatre but on the 
European campaign as a whole. Whether the forces 
necessary to strike that blow will be available at the 
critical moment depends almost entirely on the 
efficacy of the transport arrangements between the 
United States and Europe. If they are such as to 
ensure the prompt conveyance, under reasonably 
safe conditions, of the new American army to France, 
then the Allies may confidently anticipate a victorious 
decision before the end of next year, and perhaps at 
a much earlier date. It will be seen, therefore, how 
momentous a part shipbuilding is destined to play 
in the closing stages of the war, and we regard it as 
a most encouraging sign that the American authorities 
are devoting at least as much attention to the tonnage 
problem as to the expansion and equipment of their 
armed forces. 


The Future of Benzol. 


So far as the provision of the essential ingredients 
for the manufacture of high explosives is concerned, 
the réle which the gasworks of the country are playing 








- $88 


THE ENGINEER 





Nov. 2, 1917 





is now a matter of common knowledge. It is well 
known, for instance, that the majority of the larger 
gasworks ef the country have, within the past two 
and a half years, erected, under oflicial encouragement, 
apparatus which has added enormously to our 
resources of home-produced fuels of the benzene 
series. Prior to the war, although our potentiality 
as a producer of these oils was immense, the oppér- 
tunity was never really appreciated, with the result 
that the only supplies were a limited quantity of 
benzenes obtained from the distillation of coal tar, 
and a further small quantity which was yielded by 
the introduction of gas-stripping in some of the more 
important coke-oven establishments. In the direc- 
tion of benzo] recovery Germany has been well ahead 
of this country for some years, largely owing to the 
fact that her production of foundry coke is very much 
greater than our own, while she has adopted very 
much more thoroughly the recovery method of treat- 
ing her coal as opposed to the wasteful and old- 
fashioned beehive-oven system which is still in 
operation in this country, although it is rapidly being 
replaced by more economical methods. Germany, 
with her immense chemical industry—particularly 
in connection with the manufacture of dye-stufis— 
is herself a very considerable consumer of benzol ; 
but in spite of this she was enabled to export in pre- 
war days a net quantity of benzol and toluol amount- 
ing to something in the neighbourhood of nine million 
gallons per annum. Attention was first drawn to the 
more effective use of the benzol resources of gasworks 
in this country some five years ago, but, as at that 
time practically the whole of the gas concerns were 
subject to penalties based on the illuminating power 
of their gas, the proposals then put forward received 
very little encouragement. This attitude, no doubt, 
was particularly pleasing to Germany, for there is now 
no question that she had been accumulating enormous 
stocks of tri-nitro-toluene in readiness for emergencies, 
a fact which explains her growing reluctance to export 
this product during the couple of years which pre- 
ceded the war. At the outbreak of hostilities the 
available stock of tri-nitro-toluene in this country 
was ridiculously small, but as a result of concentrated 
effort the country, when consideration is given to 
imported supplies, can now boast of having surpassed 
“the resources of the enemy Powers. 


It would not be advisable, even if it were possible 
at the present time, to make any statement as to the 
probable quantity of crude benzol spirit which is now 
being recovered in the United Kingdom. To the 
general public the chief question of interest centres 
round the after-war disposal of this spirit, when it will 
no longer be required for munition purposes. It may 
be said at once that the exigencies of war have dis- 
pelled for ever the mistaken idea as to the value of 
illuminating power as a standard of quality, and the 
passage of the Standard of Calorific Power Act in 1916 
has paved the way for a continuance of benzol extrac- 
tion. Moreover, many of the gasworks have erected 
complicated and expensive apparatus for this purpose, 
and it is scarcely conceivable that they will be willing 
to scrap this apparatus when more peaceable times 
obtain. The part which rectified benzol will be in a 
position to assume in the way of providing a home- 
produced motor spirit may now be fairly estimated by 
studying the available statistics. Benzol is obtained 
from two distinct sources, namely, from coal tar, as for 
many years past, and, in very much larger quantities, 
from ordinary coal gas by washing the gas with special 
solvents. Coal gas of normal quality contains from 
0.75 to 1 per cent. of aromatic hydrocarbons (7.e., 
hydrocarbons of a benzenoid character), consequently 
if these hydrocarbons are extracted in their entirety, 
from 2 to 2} gallons of benzol in the crude state are 
recovered per ton of coal carbonised. It so happens, 
however, that the aromatic hydrocarbons form the 
most valuable constituents of the gas as regards both 
light and heat-giving properties, and although entire 
extraction reduces the heating value of the gas by less 
than 10 per cent., it deprives the flame of the whole 
of its intrinsic luminosity. In practice, then, the 
majority of gasworks are content with an extraction 
amounting to one gallon of benzol per ton of coal. 
On the other hand, the coke-oven establishments, 
having no obligations to fill with regard to the 
quality of the gas produced, complete the extraction. 
if, then, we assume that, after the war, the approxi- 
mate quantity of coal carbonised in gasworks will be 
20,000,000 tons per annum, while in coke-ovens the 
amount is put down at 16,000,000 tons, some 
60,000,000 gallons per annum would be recovered from 
these two sources alone. In addition a certain 
quantity would be obtained, as of old, from the 
fractionation of tar. In the ordinary way the yield 
of commercial benzol from the distillation of tar 
amounts to from 10 to 12 gallons per 100 tons of 
coal, so that from this source rather more than four 
million gallons would be obtained per annum. It 





must be borne in mind, of course, that the whole of 
the benzot produced in this country would not be 
available as a motor fuel, for the reason that a limited 
quantity is always in demand for the chemical indus- 
tries, and, in view of the extension of our dyestuffs 
production, the after-war demand under this heading 
may be considerably augmented. As a whole, how- 
ever, it is not to be expected that these special indus- 
tries will absorb more than five or six million gallons 
per annum. There can be no doubt therefore that 
the surplus available for fuel purposes will be of such 
& quantity as measurably to affect the consumption 
of petrol, which in pre-war days amounted to some 
130 million gallons per annum. At the same time it 
may be said that very shortly after the war the 
available benzol will be sufficient to replace nearly 
one-third of this pre-war petrol consumption ; for, in 
the words of one authority, a market will have to be 
found for 40,000,000 gallons per annum. As methods 
of recovery improve, and when the recovery coke-oven 
has entirely superseded the beehive structure, so will 
the output of benzol continue to increase. 

It is time, in view of these facts, that the producers 
of the spirit prepare for their future trade. There are 
many problems to be solved, as, for example, the 
standardisation of quality as regards boiling points 
and dryness, of benzol derived from various sources, 
and the provision of standard two-gallon tins. Of 
another kind are the problems presented by the fact 
that the big oil interests have their eyes on the gas- 
works product—as is instanced by the persistent 
rumours which have lately been met with to the effect 
that the distribution of petrol after the war is to fall 
into the hands of the Anglo-Persian Oil Company—a 
concern in which the Government is interested—and 
of the British Petroleum Company. In this way 
benzol would be controlled by interests associated 
with petrol. For the benefit of the motor user, how- 
ever, it may be said that such an arrangement is most 
unlikely. The gas companies are quite capable of 
working on their own initiative, and it is encouraging 
to note that a committee representative of all classes 
of coal and tar distillers has recently been formed 
with a view to safeguarding the coming interests of 
the business. 








RANDOM REFLECTIONS. 
[SECOND SERIES. } 
— ——~>— 


THE greater part of the October 


a lish number of the Beama Journal is 
P ews seca devoted to social problems. The 
authorship of the first article, 


entitled “‘ Tradition and Progress, Life and Form,” 
is not stated, but cannot be doubted by any who 
know anything of Mr. Dunlop’s bent of mind. 
Frankly, we do not understand it; there is a sort of 
metaphysical chasing of things which seem to us to 
be too immaterial to be worth capture. One may 
trap the real ignis fatuus in a bottle and spend a 
pleasant half-hour analysing it and estimating its 
value as a competitor with petrol for use in motor 
ears, but when the idea you are hunting is that 
“‘ Humanity is progressing towards Itself,’ you begin 
to wonder what on earth you could do with it if you 
caught it. There is too much of the Boojum about it. 
Mr. S. G. Hobson contributes the second article. 
It deals with Discontent and the Wage System. 
We fancy Mr. Hobson is still a Fabian, and he admits 
that at one time he believed in State Socialism, but, 
says he, “‘ State Socialism is, of course, dead. There 
is none so poor as to do it reverence.”” Well, we are 
glad to know that at least one of its past apostles has 
thrown it over. ’Tis a sign of grace. But if State 
Socialism is dead, it is only because it has been killed 
by another form—to be called, wo fear, in due course, 
““ Guildism.”’ It is not quite clear what this new “ism ”’ 
is, but the principle appears to be that only those who 
labour shall share in the profits of the industry to 
which they belong. On this basis, bank clerks, wo may 
suppose, would divide the interest on deposit accounts! 
Capital, of course, has to go, either now or latec ; 
it has no place in the schemes of the “ Guildists,” but 
Mr. Hobson allows that it still has some fragments of 
power. “I would not-be surprised,” he writes, “ if 
Capital could still hold on a little longer by making 
terms with Labour, while yet there is time.” For 
this concession, Capital will be grateful to Mr. Hobson, 
and not Capital alone, but a very largo portion of 
Labour, which does not look upon “ wagery”’ as an 
equivalent to slavery. It knows perfectly well that 
wages are a convenient way of sharing the selling 
price of goods, and that they will be just the same 
things, and have just the same quality if you call 
them the “ Dividends of the National Guild of 
Labour.” The third article is from the pen of Mr. 
Victor Fisher, Honorary Secretary of the British 
Workers’ League. The subject is ‘ Industrial Recon- 
struction ’’—or as Mr. Dunlop insists it should be 
called re-creation, ‘‘ because every civilisation is 
a creation of Man’s Will, not a mechanical structure,” 
We like re-croation. It suggests an obvious pun 
which, when there is so much clatter about shorter 





hours and longer leisure—short day and long pay— 
seems to hit one of the facets of reconstruction. 


* * * * * 


To those who have not guessed, 
ee een we will explain later what is 
Salariat. meant by “ Salariat,” one of the 
many words the new economist is 
introducing into his particular jargon. For the 
moment, we are concerned with Mr. Victor Fisher's 
article. It is on a different plane from the two that 
precede it. It is analytical, shrewd, sane, and like all 
that comes from its author’s pen, brilliant. Mr. 
Fisher is one of those who brain all and sundry with 
a guilded club—no common literary brick for him 
but paradox and aphorism. He leads off with a 
smart attack on labour agitators—‘‘ the vociferous 
advocates of the newer Economy ”—men who have 
‘neither the responsible mind nor the education of 
the old-fashioned trades unionist.” Your agitator is 
“ restloss, talkative, vain of his glib gifts, and fond 
of playing to the gallery, and thus evoking that 
clamour which is as incense to his nostrils” ; he has 
‘a wild garrulity which, acting upon impressionable 
natures, sometimes becomes a real danger to the 
community.” He tickles “ the ears of the groundling 
with extravagant speech,” which “evokes a tumult 
that is far too often mistaken for the sentiment of 
the workers.”” Thus does Mr. Fisher “ lay-dut ” the 
noisy demagogue of labour. This man and the older 
trades unionist who has “ not only a deeply ingrained 
individualism, but a fruitful suspicion of any State 
action,” are two of the factors that have to be 
considered in the programme of Re-construction. 
A third is found in a small but vigorous minority, 
which “proclaims the doctrine of Industrial 
Unionism with unabating zeal.” This Unionism 
appears to be the same thing as National Guildism— 
or its contrary, we are not sure which. In either case, 
Mr. Fisher does not think much of it. Two factors 
remain, first the ‘“‘ emphatic Socialist element,” and, 
secondly, capitalists themselves who toy with labour, 
foster and encourage its disintegrating influences 
from “political, economic, philanthropic, or other 
motives.”’ These,then, according to Mr. Fisher, are 
the five opposing forces amongst which we have to 
find the point of resolution. To disregard them, he 
says, would be a blunder, but “‘ at the same time, it 
is quite possible to exaggerate the influence of all of 
them, and to forget that the natural characteristics 
of the British workers are not always in harmony 
with ebullient extravagance and with that feverish 
restlessness which sometimes has its expression in 
chaotic revolution ’’—which may be quite true, and 
is in any case a beautiful Fisherian sentence. So 
far, our author has swung his guilded club about 
with glorious impartiality, and having knocked every 
body down, he proceeds to show them the only 
proper way to stand up. They must recognise State 
rogulation without Stato control ; adopt the principle 
of the minimum wage with a bonus to those that 
deserve it; must restore absolutely the pre-war 
privileges ‘‘ unless the particular trades union con- 
cerned agrees to alteration”; must allow the State 
to fix the prices of commodities, and, finally, ‘‘ Capital 
must reveal itself as freely recognising that Labour 
has a right to demand that the coming understanding 
shall be reared upon the basis of industrial equity.” 
We had almost forgotten to add that Mr. Fisher 
believes in “ tariffs, bounties and other means.” ae 
After all, we find ourselves without space to deal with 
the Salariat. We reserve it for another occasion. 


* * * * * 


THosE who wish may find on 
another page of this issue some 
account of the meeting at the 
“* Civils ’’ on Thursday last, and of 
the resolution it passed. Listening in some discom- 
fort, for the hall was crowded, to the succession of 
speakers the ejaculation was forced from us “ Lord! 
What fools these mortals be ’°—sxcept Mr. Hichens! 
Thore we were, three hundred or more of us all quite 
resolved to approve a certain course and yet wasting 
the precious time listening to platitudes about 
education which have done service any time this 
twenty years or more. Mr. Hichens indeed set an 
example which put him in the magnificent isolation 
we have indicated. Prossed to speak, he said he had 
come there to support the resolution, and as words 
might woaken and could not strengthen his resolve ho 
had nought to say. Herein he summed up the whole 
mattcr. He took not more than a score of words, 
but said in them all that had to be said. The mecting 
approved, but none emulated his brevity. And so 
we sat on. How much better had it been had the 
chairman said: ‘‘ Gontlemen, a resolution is printed 
on the paper you hold in your hands. We are going 
to pass it unanimously, because being sane poople 
we cannot do otherwise. If then there are any here 
who do not approve I invite them to withdraw.” 
Or, if such a method of securing unanimity and 
expedition be deemed too novel, might he not have 
said, ‘‘ Since it may be taken that if there be here any 
who do not find themselves in accord with the resolu- 
tion they are like to be few in number, and since criti- 
cism of the proposal, if it be possible, must be more 
profitable than re-iterated commendation, them alone 
will I ask to speak if thoy will indicate their desire 
to address the meeting.’”” Would not such a course 


Engineering 
Training. 


te 
le 
at 

ar 
n- 
te 








Nov. 2, 1917 


THE ENGINEER 


389 





conduce to acceleration, would it not show the world 
what a truly practical, time-saving, economical, 
efficient, well-scheduled, route-ed, up-to-date, and 
progressive body are educationalists and engineers ? 
Why waste time on orations ? ‘ When you see a 
fellow careful about his words, and neat in his speech, 
know this for a certainty that man’s mind is busied 
about toys, there’s no solidity in him.’ The fact 
is we ought to have got long past the stage of talking 
about the training of engineers. Here was an admir- 
able proposal, a proposal that a representative 
committee of engineers and schoolmen should be 
constituted to act, to do something. What more was 
needed than to say ‘‘ Carry on, gentlemen. We look 
to you to bring about that union between college and 
workshop that we are all convinced is necessary.” 


*. * * * * 


FEARFUL of offending Heaven if 
On they emulated its perfection, the 
Premium : : a 
Apprentices. monkish architects made _ inten- 
tional faults in their buildings ; 
lest we, too, in what has preceded, should be held to 
place ourselves too high, we hasten to fall into the 
very error we have condemned. When a speaker on 
the training of engineers finds his audience cold and 
unresponsive, or when he is working up to the climax 
of that small fervour which fires the orators of our 
profession, he flings a rhetorical brick at the premium 
apprentice. He is sure of his mark, applause always 
greets the sally, for a common ground of sympathy 
is at once reached. Yet, who are these that condemn 
the premium ’prentice? They cannot be civil 
engineers, for do not they themselves take pupils 
for a consideration, nor can they be mechanical 
engineers, for they too are not all averse to receiving 
tolerable sums for putting youths through the shops ? 
It must then be either the schoolmen, parents who 
don’t want to pay, or would-be apprentices who 
cannot. For ourselves we must confess to some 
difficulty in recognising the fearful iniquity of the 
practice. A boy has to pay for his training at school, 
and it is not very obvious why he should not, when 
he can, pay for his training in the workshop. The 
grounds of the objection are in the first place that 
premium apprentices are slackers, that they are 
looked upon as a class apart by the management 
and are given privileges that the workmen cannot 
be given. As far as slackness is concerned that is 
partly their own affair and partly their ‘‘ masters.” 
A youth may slack at the university if he likes, but 
no one suggests that the removal of all fees would 
make him work harder. If the ‘‘ master ”’ allows him 
to slack that is the “‘ master’s ” fault, and he has no 
right to complain; the indentures give him powers 
to make his apprentice industrious. As to privileges, 
to what do they amount ? Permission to wash in 
the store perhaps, with the storekeeper’s supply of 
soft soap and sand—that is the only one that we 
ourselves can recall having enjoyed. Another charge 
is that pupils are favoured when their time is up by 
being allowed to fill such openings as may occur. 
That does not seem a very serious matter. No 
manager nowadays will give men appointments 
they are not fitted to hold, and after all what 
have the apprentices been trained for if not to 
make themselves useful, and to whom better than 
to their own “masters”? These arguments, 
against the premium apprentice, when they are 
examined, are secon to be so thin that they fail to hide 
what is certainly the real objection—that the premium 
apprenticeship system is not democratic. There is an 
idea that it gives certain lads, because their parents 
are woll to do, an advantage—that it puts them ina 
separate class. The doctrine of equal opportunities 
for all is attractive enough. Let us then be honest 
and use it candidly when condemning premium 
apprenticeship and not seek to cover it with arguments 
which are falsified by the evidence of the past and the 
present, for the premium ‘prentice has proved by 
his works over and over again that the system has 
not the alleged demerits. 


* * * * * 


THE appearance of the first of the 
ene. Engineering Standard Committeo’s 
Reports. reports in octavo form is an event 

of no little intercst. There are 

reasons that favour the familiar foolscap propor- 
tions, particularly in the official eye, but there can be 
no question that for general purposes octavo is about 
the most convenient size that could be selected. 
Many people will desire to bind a number of reports 
on kindred subjects together, and find a place for the 
volume in their book shelves. Only collectors of 
“black letter’ copies have shelves spaced for fools- 
cap folios, whereas all shelves will take octavo. But 
far more important than the mere proportions of the 
reports is the lowering of the price to one shilling 
each, and even more important, perhaps, is the 
approaching publication of translations. Neither of 
these things would have been ‘possible had not the 
Government made a liberal contribution—£10,000— 
to the expense, and we do not see how it can be con- 
tinued unless-further help from the same source is 
forthcoming. It is, however, now so fully recognised 
that the establishment of standards has been of 
‘nestimable benefit to the trade of the country, and it 
is so apparent that. the more widely these British 
standards are recognised in foreign countries with 





which we have dealings, that the circulation of them 
at a cheap price at home, and thoir translation into 
foreign tongues, must be regarded as a national affair. 
The report which has just appeared is No. 72, 
Electrical Machinery—which made its first appear- 
ance in October, 1915, and has new been revised in a 
few respects; but several others—Sparking Plugs, 
Wheel Rims for Rubber Tires, Charging Plugs, 
Magnetos, and so on, are, we understand, practically 
ready for issue, wh'Ist some nineteen Spanish and 
twelve Italian translations have been made. The 
important report on Cast Iron Pipes and Castings for 
Water, Gas and Sewage is about to be re-issued in 
foolscap form at the one shilling price. These facts 
show that the Committee is pushing forward ener- 
getically with the work that was entrusted to it some 
eight or nine months ago. Indeed, it was essential 


that it should use all haste, for, very unfortunately as | 


we think, standardisation had become a matter of 
trade rivalry, and other nations were trying to enforce 
their standards upon the world. Is it too much to 
hope that, now when England and America have been 
brought so closely together by the war, the general 
establishment of international standards—of which 
many already exist—may become possible ? 
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7 THE advice which Mr. Joynson 
Rating BS Hicks gave to the members of the 
Machinery. Machinery Users’ Association, at 
the annual general meeting, a few 
weeks ago, was of the very best. For years the 
Association has been endeavouring to get Parliament 
to pass a Bill that would put the rating of machinery 
in this country on a rational basis—the same sort of 
basis that obtains in Scotland, in Ireland and 
America—and for years it has failed. Mr. Hicks told 
it why. ‘ You can,” he said, “ pass anyihing you 
like in the House of Commons if you only make up 
your mind to it.””. Your member of Parliament is a 
most amenable person, if once he is convinced that 
there are votes behind a particular demand. If he 
believes a thing to be right, but above all, if he 
believes that the people of the country—by which, 
of course, is meant those that have votes—have 
really set their hearts upon having it, then he gives 
it to them. By this, Mr. Hicks implied that the 
Association had failed because it had not brought 
sufficient guns to bear, and he advised it to get all 
the Chambers of Commerce to back its demand, 
and to take * strong, determined, and united action ”’ 
to get the Bill through. We suggest that an even 
larger propaganda is wanted. The chief opponents of 
the Bill are municipal councils, which enjoy the rates 
they are able to extract from the unfortunate 
machinery user. Now the municipal councillors are 
the direct representatives of the districts in which 
they sit, and unless the people of those districts can be 
brought to see that the practice is not only inequitable 
—which probably would not bother them much— 
but that it is short-sighted and disadvantageous 
they will take no action to put it down. The present 
principles of assessing machinery for rating stand in 
the way of development, because they allow a tax 
to be put on every machine, or nearly every machine, 
the employer introduces. On one side we see towns 
inviting manufacturers to settle on the attractive 
sites they have to offer, and on the other we see them 
frightening them away by taxing their plant. One, 
indeed, may be forgiven for suspecting that often 
enough it is not the fact that a new works develops 
existing, or introduces new, industries but that it 
offers the means of increasing the rate-revenue that 
inspires the inducements held out by the local 
authorities! If machinery users would continually 
impress upon the people of municipalities that the 
rating of machinery was arresting the development 
of industry, and if they would show, by refusing to 
increase the number of their machines, that the 
atrest was real, the municipal councils. would soon 
be converted by pressure of the voters from opponents 
to supporters of the desired reform. 
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WE wonder if it may be accepted 
as a safe assertion that the great 
truths of science—or better, of 
natural philosophy—are always 
capable of expression ina simple form, and, moreover, 
have something axiomatic in their nature, so that once 
discovered they become for ever obvious, like the 
hidden figures in puzzle pictures, which, much as they 
may elude the searcher at first, being found, stand out 
obtrusively. It would take a long and careful survey of 
the whole domain of science to warrant dogmatism on 
this matter, but a very brief one is sufficient to satisfy 
us that many of the great fundamental truths at least 
are, above all, remarkable for their simplicity—truths 
like universal gravitation, the conservation of energy, 
the first law of motion, the law of inverse squares 
as applied to radiant energy, and many another that 
has become so much part and parcel of our manne. 
of thought that we hardly recognise them as ‘ laws.” 
If it be true that great truths can be stated in the 
simplest language, then it must follow that any law 
of natural philosophy which is complicated and 
obscure is still in a state of transition. May we not 
suppose, on the basis of such evidence as we have, 
that right deep down in the problems that look 
eomplex to us to-day there is hidden away a very 


Simplicity. 











jewel amongst truths which some one some day or 
other will diseover, a jewel that, like a diamond under 
the influence of radium, will illuminate dark places. 
Whole orchards fell for aeons on the heads of philo- 
sophers before Newton stated the laws of gravitation 
and girdled the universe with a single thought. 
May it not be so with other facts? To-day the 
fall of the apples of science is watched by a thousand 
philosophic eyes. Surely some day some new great 
truths will be found, some truths so obvious, so com- 
plete, so axiomatic when once known, that the 
simplest language will contain them. Simplicity of 
statement is an ideal which we must Keep before us. 
“While giving the general reasoning of complex 
calculation, he has,” said Scott Russell of himself, 
““endeavoured to disembarrass them as much as 
possible of that parade of calculus which exhibits 
the author at the expense of the reader; and rather 
to present their results in that simple form in which 
alone great truths present themselves to those who 
thoroughly understand them.”’ There are still some 
who love to perpetuate the eclecticism of the old 
philosophy ; we have heard a professor wax indignant 
over the suggestion that he should, as he called it, 
‘‘ spoon-feed ’’ his pupils. Was it, perchance, that 
he himself did not thoroughly understand the laws 
propounded ? 








A NEW DEVICE FOR RAISING SUNKEN SHIPS. 


A NEw device, which has been introduced for. use in 
connection with the raising of sunken vessels from great 
depths, has just been brought to our notice. It is the 
invention of an American engineer, Mr. W. D. Sisson, 
who has, apparently, named it the ‘“ Cannon Ball Sub- 
marine.” Four engravings of the apparatus, which 
have been reproduced from photographs of it taken in 
the shops where it was built, are given on page 386. At 
the present moment we are not in possession of a full 
description of this quaint craft, but can give the following 
information regarding it. 

The hull consists of a sphere of vanadium steel, 8ft. 
in diameter, and made strong enough to withstand heavy 
pressures. It is divided into two equal halves, which 
can be bolted up together so as to form a water-tight 
joint, and the space inside is sufficiently large to contain 
the necessary operating machinery and a crew of two men. 
The outside of the sphere is described as being furnished 
with a series of electro-magnets, by means of which the 
‘submarine ”’ can attach itself to the side of the sunken 
vessel on which it is operating. Although our knowledge 
does not go so far as to state it as a fact, it would appear 
practically certain that the magnets are held by means 
of spindles passing through the holes in the four adjust- 
able saddles, which may be seen in two of the engravings. 
By the aid of the adjusting screws the position of the sub- 
marine could, within limits, be adjusted accurately against 
the side of the vessel, so that holes might be drilled in any 
required position. 

The central idea of the ‘“ Cannon Ball Submarine ”’ is 
that it should fasten a series of sunken pontoons to the 
vessel which it is desired to lift, so that, when the requi- 
site number of pontoons Is in position, the water from 
them may be ejected, and they and the vessel raised by 
reason of the buoyancy thus created. The pontoons 
which it is proposed to use are, it may be explained, 
40ft. long and 15ft. in diameter, and each has a lifting 
power of 300 tons. It is the office of the “‘ submarine ” 
to bore holes in the sides of the vessel, and by means of 
them to attach a number of pontoons to the hull. Exactly 
how the whole of this operation is to be effected we are 
not at the moment in a position to explain, but the 
“submarine ” is provided with a drill 2in. in diameter, 
which is- operated by an electric motor mounted inside 
the sphere. It is evident that, with the device held tightly 
against the side of the vessel by means of the magnets, 
there would be no difficulty in drilling holes, but, as to 
how, when they are drilled, the pontoon is to be attached 
to the sunken hull without the aid of divers is not quite 
clear. For detaching the submarine from the hull there 
isa push bar which can be operated from inside the former. 

In front of the sphere, that is, where the magnets come, 
there are four 3000 candle-power incandescent electric 
lamps, covered with steel net, and a glass 2in. thick. 
Near each light is a look-out lens, so that the operators 
can see what they are doing. The lenses are 4in. thick. 
A similar equipment of lights and lenses is fitted at the 
back of the ‘‘ submarine.” In order to enable the globe 
to manceuvre itself into position, and also, it is said, to 
guide the steel pontoons into their places, there are a 
rudder and four propellers. Two of the latter have hori- 
zontal shafts, and are arranged on the side opposite to 
the magnets. The other two, which have vertical shafts, 
are arranged at the bottom of the ball. It is stated that 
the sphere can be propelled at the rate of two miles per 
hour. 

In operation the “submarine,” which weighs 6 tons 
in the air, is lowered into the water by means of @ cable, 
said to be strong enough to support a weight of 56 tons. 
This cable also contains the wires for carrying current 
to the electric machinery and lights and also telephone 
wires. The operators, no matter to what depth the 
sphere is lowered, are subjected to no more than atmo- 
spheric pressure, and are provided with breathable air 
by means of a cylinder of oxygen, which is fitted to the 
cover inside. The supply of gas is sufficient for 72 hours’ 
working without having to be replenished. Chemicals 
are, doubtless, provided to absorb the carbonic acid gas 
produced by respiration. 

We do not know whether this new form of diving bell 
has yet been tried in salvage work, but it is certainly a 
most ingenious contrivance, and we shall look forward 
to hearing how it operates in actual practice. 








THE economies effected in the passenger train services 
in the central territory of the United States have resulted 
in saving 320 locomotives, 1660 men, 989,399 tons ef coal 
a year, and 203,097 barrels of oil, 
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THE MANUFACTURE OF THREAD GAUGES 
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THE MANUFACTURE OF HARDENED THREAD 
GAUGES. 
No. V. 
LAPS FOR MALE SCREW GAUGES. 


WE mentioned previously that about .00lin. is left 
on all diameters for shrinking and lapping allowance 
for the large and medium sizes, and about .0005in. 
for the smaller sizes. 

Fig. 33 shows the design of the different types of 
laps used. They are made of a close grained cast iron 
and split after being finished. A collar with a screw 
or even a carrier will serve for lapping. These laps are 
made in five different types :— 

Lap 1—for full thread (.001 over size). 

Lap 2—for major diameter. 

Lap 3—for minor diameter. 

Lap 4—for pitch diameter. 

Lap 5—for full thread. 

Lap 1.—Lap 1 is used for cleaning the thread all 
over, and is therefore made .001 larger in all diameters 
than the finished size of the gauge. It is cut with the 
circular tool for internal gauges—Fig. 25—and if that 
tool is set up correctly it should be sufficient to 
measure dimension A only. A = (f — 1.28064 P + 
.001), where f is the major diameter of the male gauge. 
This dimension can be measured with a plain plug. 

Example.—Dimension A wanted for Lap 1 for a male 
screw gauge .886 = 24 RH. 


A = .886 — .05335 + .001 = .8336. 
No. IV. appeared October 26th. 











} bygone nner 


EXPANDING PEG EOR FEMAL 


[rrery per rey 
prone lnpannatl't naonnAZl 











ist. LAP. "OND. LAP. 3RD. LAP. 
FULL THREAD. FOR MAJOR DIA. FOR MINOR DIA. 








Taw [eevy 








a Oe 








4TH. LAP. STH. LAP. 
FOR PITCH DIA. FULL THREAD 
FIG.38. 


HARDENED MALE SCREW CAUCE. 





z 
Z 


















CR 





Jaw splif in 


3 parts (of 120°) 





= 
‘ a 
= 








2 ia 


3500 








Toper fo suit lathe. 














Lap 2.—Lap 2 is used for lapping the major 
diameter only. The lap therefore has to clear on the 
flanks and the core diameter. It is cut with the 
57 deg. tool shown in Fig. 15,with the length shortened 
to fit the holder shown in Fig. 34. The lap is cut with 
that 57 deg. tool till a plug of diameter B enters 
tightly. 

B=f — 22a where z ean be calculated as follows : 
In Fig. 35: 

C-=—AC =e, 

AE= }P. 

- 


i 
2 tan 283 deg. * 


bee ee 2 oe Se 
ain 28} deg. 
M4 = . wes leiaieaaes - — R ee + R 
2 tan 284 deg. sin 28} deg. 
After screwing to dimension B the hole has to be 


opened out to diameter C as minimum size. 

C=f — (2C — 2D) (see Fig. 1) = f — 1.132808 P. 
This dimension C is a minimum, and the hole can be 
opened out slightly larger. 

Example.—Wanted dimensions B and C for lap for 
major diameter for a male screw gauge . 886 = 24 R H. 
-04166 om .011442 
tan 28} deg. sin 284 deg. 





B = -886 — ( 


+ 011442 ) = .886 — .06418 = .82182. 











FIG. 46. 
Swain Sc 
C = .886 — 1.132808 P = .886 — .040012 
= .846. 


Lap 3.—Lap 3 is used for lapping the minor 
diameter only. It is cut with the circular tool for 
internal gauges—Fig. 25—to dimension E. This 
dimension can again be measured with a plain plug. 


E =f — 1.28064 P. 


The flanks are then cut away with a sharp pointed 
53 deg. angle tool. This tool is made in the same way 
as the master tool, and afterwards cut off with an 
elastic wheel to suit the holder shown in Fig. 34. The 
angle of the tool is ground on the fixture shown in 
Fig. 3 by using a packing piece, or a bush of a certain 
thickness between the tool and the bottom pegs. The 
thickness of the packing piece is calculated as follows : 

In Fig. 36 A B = .188. The new angle of inclina- 
tion with the vertical is 634 deg. 

B Disa line drawn parallel with A C. 

B D therefore makes an angle of 1 deg., with the 
line joining the centres of the pegs. 

DC=AB, 





In triangle BDE: 
DE = 2.624 x sin 1 deg. = .0457910. 
EC=DC+DE= .188 + .045791 = .233791. 


The thickness of the bush or the packing piece is 

therefore .233791 — .188 = .045791. 
Example.—Dimension E wanted for lap for minor 

diameter for a male screw gauge .886 = 24. RH. 


E = .886 — .05335 = .83265. 
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Lap 4.—Lap 4 is used for lapping the pitch diameter | Example.—Wanted dimensions E and D for a 


or the flanks. It is cut with a 55 deg. sharp pointed 
tool, shortened to suit the holder shown in Fig. 34. 
With that tool the lap is cut to dimension F. 

F = f — 1.6008 P (see Fig. 1). 
The hole is then opened out to G = f — 1.13282 (see 
Fig. 1). 

Example.—Wanted dimensions F and G for a lap 
for pitch diameter for a-male screw gauge .886 = 
24RH. 

F = .886 - .0667 = .8193. 

G = .886 — .040012 = .846. 

Lap 5.—Lap 5 is used for lapping the entire shape 
of the thread: It is cut with the circular tool for 
internal gauges—Fig. 25. Dimension H can be 
measured with a plain plug. 

H =f — 1.28064 (seo Fig. 1). 

Example.—Wanted, dimension H for a lap for full 
thread for a male screw gauge. .886 = 24RH. 

H = .886 — .05335 = .83265 
It might be mentioned that good lapping results have 
been obtained by using carborundum paste for rough- 
ing and diamontine for finishing and polishing. 


LAPS FOR FEMALE GAUGES. 


We mentioned before that it is good practice to 
leave .001 to be lapped out in medium sized female 
gauges, and about ;0005 in the smaller tapped gauges. 
The laps are made of close grained cast iron, and 
Fig. 37 shows the cheapest and most effective kind of 
lap, together with the arbor on which it is mounted. 
The lap is sawn right through in one place, and the 
taper hole allows a certain amount of expansion. A 
Woodruff key prevents the lap turning round on the 
arbor. The laps are again divided into five types : 


Lap 1—for full thread (.001 under size). 
Lap 2—for major diameter. 

Lap 3—for minor diameter. 

Lap 4—for pitch diameter. 

Lap 5—for full thread 


These five types are shown in Fig. 38 


Lap 1.—Lap | is cut the correct shape of thread 
-001 under size. It is cut with a circular form tool— 
Fig. 18—and is used for cleaning out the thread. The 
dimension A over the three wires is one-thousandth 
under the dimension over the three wires for the check 
for pitch diameter or the full thread check. The 
major and the minor diameters are one-thousandth 
under the major and minor diameter of the finished 


female gauge. Assume f the major diameter of the 
female gauge. 
d 
A=f + + d — 1.6008 P — .001. 
f sin 274 deg. ig ’ 
B =f — .001. 


C =f — .64032 P — .001. 


Example.—Wanted the dimensions A, B and C for 
a female screw gauge 1.998 = 14 RH ;d for 14 thread 
= .040. 


: -040 
A = 1.998 + —Fei7486 * .040 — .11434 — .001 
= 2.00928. 
B = 1.998 — .001 = 1.997. 
C = 1.998 — .04574 — .001 = 1.95126. 


Lap 2.—Lap 2 is used for lapping the major 
diameter of the female gauge only. It is cut with a 
53 deg. sharp pointed tool and a standard female 
radius tool. The 53 deg. tool is manufactured in the 
same way as the tool for Lap 3 for male gauges, except 
the length which is not shortened. Dimension E 
equals the major diameter of the female gauge. 
Dimension D equals the major diameter of the female 
screw gauge -++ 2 2, where the value z is calculated as 
follows :—In Fig 39, in triangle D BE: 

DB = 4P. 

2 a 
tan 26} deg. 


In triangle ABC: 


ee. eae 
2 tan 263 deg. * 





AC= R. 
AB ae 
Aisne i a ns in Bay dee. =m 
si pls mem cara 3 re dog. 
+ R. 
In triangle EMF: 
sete am oy ae a Fant ee 
eee: ao Fan Byiee. + ¥ 
* -EH-EG={ i syan ts) 
\ 
* (5 tan ai deg. sin = deg.” we 
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x = .0648232— (.0716312 — .0219634 + .0098) 
female screw gauge 1.998 = 14 R H. = .00535. 
ec = 0m: D =f+2x = 1.998 + .01070 = 2.0087. 
.020 .071428 E = 1.998. 
x = (———_ + .020) - (~—~.——— ‘ 
sin 264 deg. 2 tan 26} deg-| ap 3.—Lap 3 is used for lapping the minor 
.0098 + .0098 diameter of the gauge. The minor diameter of the 
~ sin 264 deg. | © : lap is therefore the same as the minor diameter of thg 
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finished female gauge. It is screwed with a 57 deg. 
angle tool with the correct radius, the same tool which 
is used for shaping the female radius tool—see Fig. 15. 
Dimension F over the three wires = f + 2 2, where x 
is calculated as follows : In Fig. 40— 

x =AD-AE. 

AD= AM +DM=AM + 3d. 

AE= GE-GH+AH. 

zx °*=AM+4d-GE +GH-AH. 
In triangle AMF: 

AM= _ FM - d é 

sin 28} deg. 2 sin 284 deg. 

GE = .8004 P (see Fig. 1). 

GH = .297408 P (see Fig. 1.) 
In triangle AH K : 


Ain 
sin 28} deg. 


Therefore x é +3d— .8004 P 


2 sin 28} deg. | 

R 
or a 
Diameter H is the diameter with the radius cut 


4.297408 P — 


away. 
H = f — .147832 P (see Fig. 1). 
G =f-2D - (C — D) (see Fig. 1) = f 


— .71423 P. 
Example.—Wanted the dimensions F,G and H for a 
female screw gauge 1.998 = 14 RH. 


F = 1.998 + 22,wherex = .0419148 + .020 - 
.05717 + .02123 — .02054 = .00543. 
F = 1.998 + .01086 = 2.00886. 


G = 1.998 — .0510 = 1.9470. 

H= 1.998 — .0106 = 1.9874. 

Lap 4.—Lap +is used for lapping the pitch diameter. 
It is cut with a 55 deg. sharp pointed tool. Dimen- 
sion I, over the three wires, is the same as Dimension 
B for check for pitch diameter—see Fig. 32. 

d 

[= +22, Thy es d 

f os 2 sin 27} deg. : 
— .8004 P. 

Dimension J equals dimension H for the third lap. 

J = f — .147832 P. 

Example.—Wanted the dimens‘ons I and J for a 
female screw gauge 1.998 = 14 RH. 

I= 1.998 + .01228 = 2.01208. 

J = 1.998 — .0106 = 1.9874. 

Lap 5.—Lap 5 is used for lapping the entire shape of 
the thread. Dimension K is the same as Dimension I 
for Lap 4, and the minor and major diameters are the 
same as for the gauge. 

Example.—Wanted the dimension K,L and M for 
a female screw gauge 1.998 = 14 RH. 


K = 1.998 + .01228 = 2.01028. 
i; = 22008: 
M = 1.998 — .04574 = 1.95226. 


HARDENED MALE SCREW GAUGE. 


Fig. 41 shows a simple type of a male screw gauge. 
The same gauge is shown laid out in operations of 
manufacture in Fig. 42. The operation drawing is 
practieally self-explanatory. It will be seen that the 
gauge is hard in the threads only, and that the carbon 
has been turned away everywhere else. In case of 
thread depth gauges hard faces cannot always be 
avoided, and have to be put up with. The carbon is 
turned away to eliminate distortion after hardening. 

Remarks.—Operation 5: Rough diameter thread.— 
The outside diameter is turned to (f + .020) - .003, 
where f is finished outside diameter of gauge, and the 
value behind the brackets represents the limit of 
accuracy. The diameter for the gauge in question is 
therefore (.886 + .020).—..003 = .906 — .003. 

Operation 6: Rough screwing.—On this operation 
thread is roughed out to about two-thirds of the 
depth to obviate a too deep penetration of carbon 
which would necessitate a long carbonising time. 

Operation 16.—Heat up to 800 deg. and cool four 
times in water. This operation is performed to 
minimise the stresses and strains after the final 
hardening. 

Operation 18.—Turn or grind thread diameter. 
The diameter of the thread = (f + .0025 + a) with 
no limit where a is a shrinking allowance. 

a = .001 for medium and larger gauges. 

a = .0005 for the very small sizes. 

The diameter for the gauge in question is 
.886 + .0025 + .001 = .8895 

Operation 19: Rough screwing.—-The dimension 

over the three wires is (f + a+ 2z-+ .010) — .001, 


where x = —— _¢ eens Ld — .8004 P. 
2 sin 27$ deg. 
d for 24 threads = .025. 


wx for 24 threads per inch = .006227. 
The dimension over the three wires for the gauge in 
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question is (.886 + .00]1 .01245 .010) 001 
= .9095 — .001. 

Operation 20: Finish screwing.—This is, of course, 
the most important operation. By preference all 
dimensions should be taken without removing the 
gauge from the centres. The only dimension that 
presents difficulties is the dimension over the three 
wires. This difficulty can be overcome by slipping 
in the wooden fixture shown in Fig. 43. In that 
fixture the three wires are suspended on cotton. The 
wires are fastened to an adjustable arm which can 
be adjusted at will. When a cut is taken the fixture 
isremoved. The dimension from the top of the thread 
on one side to the bottom of the thread on the other 
sideisf — .64032P + .001. 

For the gauge in question that dimension is .886 
.026675 + .001 = .8603. The 


The dimension over one wire is f + x + .001, which 
is for our gauge .886 .00622 + .001 = .8932. 
The dimension over three wires is f + 22 + 001, 
which is for our gauge .886 + .01245 + .001 = 
.89945. The outside diameter is f + .001. For our 
gauge .887. 

Operations 21 and 22.—Mill slot and turn away part 
thread. These operations are performed to do away 
with the thin part of the thread, which would easily 
break off or chip after hardening. 

Operation 23.—Heat up in blast and harden in oil. 
It was found that the quicker the gauge was brought 
to its hardening temperature the smaller was the 
amount of distortion. For the final inspection after 
lapping the dimension over the three wires can be 
measured on a similar fixture to that shown in Fig. 43, 


except that a block has to be added to clamp the work. | 


HARDENED FEMALE SCREW GAUGE. 


Fig. 44 shows the simplest form of a female screw 
gauge, and Fig. 45 shows the successive operations in 
making it. It will be seen that the carbon is turned 
away wherever hardness is not essential. 

Remarks.—Operation 8: Bore hole.—For this 
operation the blanks are held in an adapter plate, and 
the hole is bored out to (f — 1.28064 P - .030) + 


.001, where f = finished major diameter of gauge, and | 





Sa 


dimension is! 
measured with the special micrometer attachment. | 





rd 


screwing is left .001 under size, slots are milled on both 
sides of the gauge, and the part thread is turned out 
for the same reason as stated for the male gauges. 








ENGINE-ROOM GONDOLA OF A ZEPPELIN. 


WE reproduce on this page a photograph of one of the 
“ engine-rooms ”’ of Zeppelin No 49 which was brought 
down recently in France. In the absence for the moment 
of any trustworthy information, it is perhaps better to 
leave the engraving to speak for itself than present parti- 
culars that might be inaccurate. 








BASIC BLAST-PURNACES. 





THE imperative need to make the bsst use of our native 
ores has led to a notable change in steel manufacture. 
Before the war the output of acid steel—Bessemer and 
open-hearth—was about twice as great as that of basic 
steel—4,860,000 tons against 2,800,000 tons—but now, 
in order that the poor and phosphoric ores may not be 
wasted furnaces have been turned on to basic. To meet 
this change the Stanton Ironworks Company, Limited, 
not long since relined two of its blast-furnaces with basic 
material, and on Saturday, October 20th, as already 
mentioned in our pages, Mr. George Roberts, the 
Minister for Labour, lighted u» a third furnace, so that 
now three out of the nine blast furnaces, each of which has 
a capacity of about 300 tons per week, is making basic pig, 
largely from local ores, but with the addition of a small 
quantity of manganese ore. 

In this connection it may be of interest to glance briefly 
at the history of the firm. It was established in 1855 
with an office staff of four,and three small furnaces, a 
small foundry, iron fields at Stanton, and in the neighbour- 
hood parish of Dale Abbey, and the Ironstone Bell pits 
at Babbington. The partners were Messrs. George and 
John Crompton—brothers and partners in the firm of 
bankers of Crompton and Evans—Mr. Newton and Mr. 
Barber. At first the pig iron was made entirely from 
local ore, but in 1865 Northamptonshire ores were intro- 
duced into the company’s mixtures, and a little later iron 
mines in Leicestershire and Northamptonshire were 
acquired and developed. In 1878 the pipe foundry, now 
probably the largest in Great Britain, if not in the world, 
was started under the management of Mr. James Chambers, 


| whose son, Mr. Frederick, is the present manager. Ten 


the value behind the brackets represents the limit of | 


accuracy. For our gauge the diameter of the hole is 
(1.998 — .09148 - .030) + .001 = 1.877 + .001. 
The dimension, being very close to a standard size, 
was taken as 1.875 + .001. 

Operations 12, 13, and 14.—In these operations the 
carbon is turned from the two faces, and the diameter 
on an expanding peg shown in Fig. 46. 

Operations 18 and 19.—In these operations registers 
are turned on both sides of the gauge to suit the 
adapter plate for the finished screwing. The finished 


years prior to this date the company sunk its first colliery 
at Toversal, the Ploas»ley Colliery. followed in 1873, and 
the Silverhill in 1878. As indicating the progress of the 
firm it may be mentioned that in the twenty years imme- 
diately prior to 1914, the output of coal had increased by 
94 per cent., the ironstone output by 38 per cent., the pig 
iron output by 29 per cent., and the cast iron pipe output 
by 184 per cent. The company has now some 7000 people 
on its pay roll—3000 at Stanton, the same number at the 
collieries, and 1000 at the ironstone mines. 
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MANCHESTER ASSOCIATION OF ENGINEERS. 


JuDGING from the very large attendance at the meeting 
of the above Association on Saturday last, to hear Mr. 
Francis J. Bostock’s paper on ** Worm Gearing,’ the subject 
is one which appeals very strongly to the mechanical 
engineers of this district.. Mr. Bostock is connected with 
the firm of David Brown and Co., Limited, Huddersfield, 
and the most interesting part of his paper was that in 
which he described the machinery which his firm has 
designed and built for manufacturing and testing its 
products in large quantities. The production of this type 
of gearing has been reduced to what amounts to a science at 
Messrs. Brown’s works, and as one of the speakers—a 
machine-toc] builder—in the debate which followed the 
reading of the paper, said, he did not think that his firm 
was likely to attempt the manufacture of worm gearing 
in view of the plant which it required. The author did 
not attempt to deal with worm gearing of the Hindley or 
* Globoidal”’ type, but confined himself to the parallel 
type, and said that as an error of 1000th part of an inch 
prevented two like surfaces from touching, an error of this 
minute amount would materially alter the contact bearing 
between gears. The difficulty in eliminating that one 
thousandth was enormous, especially when it wes necessary 
to make several thousand gears absolutely interchangeable 
and with all curved surfaces identical. This notwith- 
standing, the designing of machinery to give the required 
degree of precision had been accomplished with entirely 
successful results ; in fact, Mr. Bostock said that tests had 
been made on a motor car chassis in the works in which 
an efficiency of 96 per cent. had been achieved, including 
the loss in friction at the universal joint, bearing, and 
thrust races, felt washers, air resistance of the spokes and 
felloes of the wheels. 





The paper was copiously illustrated by lantern slides. | 








PYROMETERS AND PYROMETRY. 

A GENERAL discussion on ‘* Pyrometers and Pyrometry ”’ will 
be held by the Faraday Society on Wednesday, November 7th, 
1917, from 5.30 to 7 p.m., and from 8.30 to 10.30 p.m., at the 
Royal Society of Arts, John-street, Adelphi, London, W.C. 2. 

Sir Richard Glazebrook, C.B., F.R.S., Past-president, will 
preside over the discussion. 

Dr. E. F. Northup (Trenton, N.J.) will send in a communica- 
tion entitled : ‘* High Temperature Production and its Measure- 
ment.” 

Dr. Ezer Griffiths and Mr. F, H. Schofield (National Physical 
Laboratory ) will read a paper on ** Pyrometer Standardisation.” 

Mr. R. 8. Whipple (Cambridge) will read a paper on ‘‘ The 
Advantage of Burying the Cold Junction of a Thermo-couple as 
a Means of Maintaining it at a Constant Temperature.”’ 

Mr. Richard P. Brown (Philadelphia) will read a paper and 
give a demonstration on ‘‘ The Automatic Control Measurement 
of High Temperatures.” 

Professor J. O. Arnold, F.R.S. (Sheffield) wiil speak on 
‘* Pyrometry Applied to the Hardening of High Speed Steel.” 

Professor F. G. Donnan, F.R.S., will speak on ‘‘ Optical 
Pyrometry in Non-ferrous Metallurgy.” 

Mr. Cosmo Johns (Sheffield) will speak on ‘‘ Determining the 
Temperature of eo Metals by Means of Optical Pyrometers.”’ 

Dr. W. H. Hatfield (Sheffield) will read a paper on ‘‘ Pyrometry 
from the Standpoint of Ferrous Metallurgy.” 

Dr. A. McCance (Glasgow) will read a paper on ‘‘ Temperature 
Determinations of Liquid Steel.” 

Mr. H. Watkin (Stoke-on-Trent) will read a paper on ‘‘ The 
—— of High Temperature by Means of Pottery Mate- 
rials,”’ 

Mr. C. R. Darling will read a paper on ‘‘ Base Metal Thermo- 
electric Pyrometers.” 

Dr. J. W. Mellor and Mr. G. E. M. Stone will also contribute 
to the discussion. 

Instruments will be exhibited by Automatic Electric Furnaces, 
Limited, Mr. Richard P. Brown, the Cambridge Scientific Instru- 
ment Company, the Foster Instrument Company, Messrs. 
Hadfields, Limited, Mr. H. L. Heathcote, Messrs. Adam Hilger, 
er Mr. Robert W. Paul, Messrs. Siemens Bros. and &. 

mited. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


In consequence of the magnitude of the business now carried 
on by the Shipbuilding and Engineering Department of the 
Mitsubishi Goshi Kaisha, and in view of its future expansion, 
it has been found necessary to alter the method of control, 
and the department, including the three dockyards at Nagasaki, 
Kobe, and Hikoshima, will as from the Ist of November be 
formed into a separate company. The title of the new company 
is to be Mitsubishi Zosen Kaisha (Mitsubishi Shipbuilding Co., 
Limited), and the subscribed capital 50,000,000 yen (£5,000,000 
sterling) with paid up capital 20,000,000 yen. Although it is 
nominally a joint stock company, as a matter of fact, all the 
shares are owned by the Barons Iwasaki. Baron Koyata 
Iwasaki will be the president, and the concern will remain an 
integral part of Mitsubishi Goshi Kaisha, the alteration being 
made merely to facilitate business and to encourage initiative. 








Jomst: ComMMITTEE oN Gas TrRactTion.—A joint committee 
of the Commercial Motor Users Association, the British Commer- 
cial Gas Association, and the National Gas Council, is being 
appointed to encourage the use of gas as a fuel for motor traction 
purposes. Mr. E. 8. Shrapnell-Smith—chairman of the Joint 
Committee of Mechanical Road Transport Associations—will 
be the chairman of the committee, and Mr. Frederick G. Bristow, 
secretary of the Commercial Motor Users Association, 83, 
Pall Mall, 8.W., will act as hon. secretary. Active steps have 
already been taken in various directions, including the follow- 
ing :—(a) Arrangements are well in hand for the publication 
of a list of stations throughout the country where flexible gas 
containers can be filled. (b) Representations have been made 
to the Local Government Board urging the expediency of allowing 
the legal speed of a vehicle when drawing a trailer used only to 
carry a gas container to be such as if no trailer were so drawn. 
It this connection it will be remembered that, at present, the 
legal speed of any vehicle drawing a trailer exceeding 2 cwt. in 
weight unladen is five miles per hour. (c) Steps are being taken 
to secure increased supplies of meters and fittings, uniformity 
in the size of connections, and the adoption of the same rate per 
1000 cubic feet of gas as is charged for gas used for power 
purposes. (d) An enamelled sign of distinctive design is being 
prepared for exhibition outside the premises where facilities 
are available for the filling of containers. (e) The Inland 


Revenue Authorities have been approached suggesting that the 
Weights and Measures Departinent should add to its existing 
organisation the question of officially registering the capacity 
of each gas container. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Iron Trade and Fuel Prices. 


Ir is thought that the Midland iron trade will 
not have much longer to wait for a decision by the Ministry 
of Munitions on the question of prices, which has been 
reopened by the increased cost of fuel. In fact, it is stated 
in some circles that a conclusion had been already arrived 
at respecting the addition to coke, and that the case of 
pig iron is now under examination. Furnace owners 
declare, however, that they are without any official infor- 
mation on the subject, and some of them are sceptical 
about a report which fixes the advance on coke at 6s. 4d. 
If the figure stated is anything near the truth, it would 
imply an advance of something like 10s. to 15s. in pig iron 
to maintain the previous relation of values. Ironmasters 
engaged in the finished branches have made up their minds 
that a pretty general advance of prices is imminent, and, 
like the smelters, they are safeguarding themselves by 
selling conditionally. A meeting of the trade has been 
held, and no exact figures have been announced. It is 
rumoured that makers have decided to apply to the 
Ministry of Munitions for an advance ranging from £1 
to £1 5s. per ton on most descriptions of finished iron. 
Second and third-class bars and strips and hoops are 
especially concerned. Some of the present prices were 
fixed more than a year ago. Following the principle 
that manufactured iron prices should be regulated accord- 
ing to cost of production, it is evident that the position 
of the finished trade depends upon the decision arrived 
at respecting raw material. It is not to be supposed that 
the Ministry will estimate the consequences of an addition 
of 2s. 6d. per ton to the cost of coal on the same’scale as 
those producers who are asserting claims to very exten- 
sive revisions throughout the whole schedule. It has to 
be remembered, however, that the ratio of increase in 
cost of production is progressive with each succeeding stage 
of manufacture. Half-a-crown on coal means about 
double that amount on coke ; by some calculations it may 
be made to mean more. A ton of coal will yield from 
10 ewt. to 14 ewt. of coke, and there has to be added the 
difference in the wages at the coke ovens, which advance 
with those of the miners. Roughly, a ton and a-half of 
coke is consumed in making a ton of pig iron, and the 
multiplication goes on through the finished branches. 


Ironmasters’ Increased Costs. 


The Birmingham iron market is in a state of 
expectancy, the question of how far the new readjust- 
ment of iron and coke prices is to go being still in sus- 
pense. It may be assumed that the Ministry of Muni- 
tions will consider all the circumstances very carefully 
before arriving at a decision, as it is anxious to avoid the 
inflation of prices, Any advance conceded will probably 
be made retrospective. The market is first awaiting the 
decision of the department on the new price of hard coke. 
The position with reference to pig iron has been reopened 
upon representations by the smelters, who were told when 
the last application from Derbyshire, Northamptonshire, 
and North Staffordshire was refused, that in the event 
of any addition to cost of production consideration would 
be given to their case. Public policy will probably re- 
quire that a revision of pig iron prices, with all] the dis- 
turbance it involves, shall only be undertaken on conclu- 
sive grounds being shown. On the other hand, unless 
the profits of blast-furnace owners on the existing basis 
are higher than is generally assumed, it must be inferred 
that maintenance of the status quo, in respect of pig iron, 
would be inconsistent with such an enhancement of costs 
as has to be faced now. The effect of the new rates for 
coke will be greater on those smelters who have not access 
to ore, which can be got by open quarrying, as the advance 
of ls. 6d. a day in wages is payable to ironstone miners 
in their case. This applies chiefly to North Staffordshire, 
but instances of deep ironstone mining are also met with 
here and there in neighbouring districts. 


Manufactured Iron Trade. 


Nearly all the Staffordshire bar iron mills have 
an accumulation of orders on hand, which will keep them 
very busy till the end of the year, and new business is 
continually being offered. The wagon-building estab- 
lishments and the engineering firms of the district are 
large customers for best bars, and business is negotiated 
on the basis of £15 10s. a ton, less 24 per cent. Merchant 
bars realise the limit of £13 15s. net, with extras for special 
lengths. Nut and bolt iron, which is uncontrolled, com- 
mands £14 5s. to £14 10s., delivered in the district. This 
figure is practically the same as the official maximum for 
merchant bars. Small rounds, squares and flats are in 
active inquiry on the basis of £16 10s. (Zin. size iron) and 
£18 10s. steel. The scarcity of puddled bars is still greatly 
felt by the consuming industries. Some makers have 
none to offer on the open market, and in no case do cus- 
tomers get their full wants supplied. Prices are quoted 
at £12 10s. to £12 15s. Makers speak of the last rise in 
fuel as ‘“‘a last straw.” Fortunately for themselves, 
makers of finished iron are not without resource in the 
way of special charges to their customers, and it is becom- 
ing increasingly common to claim extras for loading, 
cutting to lengths, and other details connected with deli- 
very or the special satisfaction of customers’ wants. 
Owing to labour scarcity a further reduction in output 
at the mills and forges is expected. More ironworkers 
are to be released for the Army, despite ironmasters’ pro- 
tests. 


Pig Iron Demand. 


The pressure for pig iron increases week by week. 
Consumers are in some cases pressing for deliveries regard- 
less of price or conditions. Many consumers are finding 
it impossible to get anything like adequate supplies. 
Various circumstances have tended to reduce the making 
of iron. An increasing proportion of furnaces is urgently 
needing repair and claiming immediate attention as a 
result of overwork during the past twelve months. Local 





furnace-owners point out that five additional blast-fur- 
naces were started last month, taking the kingdom as a 
whole. Three were in Cumberland and Lancashire, one 
in the Staffordshire and Worcestershire district, and one 
in Cleveland. There are 232 furnaces in blast now in 
England and Wales, against 217 a year ago. Meanwhile, 
however, six Scottish furnaces have become inactive. It 
is probable, too, it is urged in this district, that owing to 
the circumstances of stress under which they are being 
worked, many of the furnaces are not making a normal 
output. Locally, the new price question is becoming 
impertant. For the present Staffordshire and Midland 
smelters content themselves with universally adopting 
the protective clause in their contracts, safeguarding them- 
selves against future price alterations. Some brands of iron, 
it is said, are running very close to cost margins, and a 
price advance has become inevitable. Nos. 1 and 2 grades 
of Derbyshire pigs, for instance, are obtained in small quan- 
tities only. These numbers machine well, and are wanted 
in considerable quantities. No. 3 is more plentiful, but 
by no means adequate, and the representative of one firm 
on ’Change in Birmingham to-day (Thursday) stated 
that he was unable to accept an order for 2000 tons, be- 
cause of the inability to give delivery in the stipulated 
time. There is an equally good market for Northampten- 
shire and South Staffordshire irons. 


The Steel Trade. 


There is a decreasing supply of discard steel to 
meet what appears to be an increasing demand. In all 
directions there is a great outcry for half-finished steel, 
such as billets, slabs, wire-rods, &c., supplies of which 
are not yet forthcoming. In rolled (finished) steel, heavy 
forward commitments limit the freedom of steel makers. 
They are unable to entertain new business on anything 
like the scale of some of the orders that are offered. It 
is probable many consumers are offering business much 
in excess of actual requirements, knowing that at best 
they will have to put up with less than they rea'ly want. 
All material covered by the Controller is at the full maxi- 
mum prices, as it has been for some time past. The con- 
trolled price of joists and sections is unaltered at £11 2s. 6d., 
and strip, which is not controlled, is £18 minimum, having 
moved up under the influence of dearer coal. Ferro man- 
ganese is £25 per ton. 


Birmingham Brass Trades and Syndication. 


Brass manufacturers in Birmingham are now 
considering the applicability to their industry of the con- 
solidation scheme, which is known as the “ full financial 
merger,” drawn up to meet the desire of the Board of 
Trade that the British brass trade should adopt the sys- 
tem of syndication in operation in so many of the German 
industries. The scheme has been formed by the Com- 
mittee of the Masters’ Association, which is mostly in 
harmony with the Board of Trade proposals. The Com- 
mittee believes that it provides a suitable basis for the 
extensive reorganisation, particularly with reference to the 
export trade, which is considered by the Government 
Department mentioned to be essential to the continued 
prosperity of this important Birmingham trade. The 
Association scheme is being a good deal canvassed, and 
many manufacturers do not disguise their strong oppo- 
sition to any interference at all by the Government. ‘They 
point out that some of the leading German industrial 
bodies, including the Chamber of Commerce of Dusseldorf, 
in which city some of the largest German syndicates, par- 
ticularly the steel works cartel, have their headquarters, 
are now strongly opposing compulsory State syndication 
after the war. 


The Brass and Copper Tube Trade. 


It is reported this week that some important 
preliminary scheme is in progress for introducing the in- 
tensive production system, so strongly recommended 
just now by certain of the Government trade depart- 
ments as the best method of fighting German competi- 
tion in respect of overseas trade especially, into the 
Birmingham brass and copper tube trade. No particulars 
have yet been made public. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is a good deal more uncertainty in the 
outlook of the iron, steel and metal markets than was the 
case a few weeks ago, and therefore an element of greater 
interest in the situation. I understand that energetic 
attempts are still being made by importing houses to 
revive the import trade in American steel; but, so far, 
I have been unable to discover what are the prospects of 
success in such supplies as billets and blooms, iron and 
steel bars, and fully finished material generally. All that 
has been accomplished is connected with thé wire-rod 
and wire-nail trades. The latter, of course, must come, 
for the home supply has always been quite inadequate. 
Reports from Cleveland indicate that the pressure from 
pig iron in that district is increasing, but this may merely 
mean that consumers are hoping to secure an increased 
supply before any alteration of price is arranged ; and it 
is difficult to see what good foundation can exist for this 
hope in view of the fact that sellers can always stipulate 
that any increased prices shall be paid. A more systematic 
method of dealing with authorised maxima is very urgently 
needed in the interests of general industry. At present 
no man can accurately gauge his costs of manufacture, and 
must quote at random when he is approached by a buyer 
of manufactured goods involving the use of iron or steel. . 


Foundry Iron. 


The market for foundry iron here is very unsettled, 
pending information as to the exact advance which is to 
be made in the maxima. Last week it was generally 
believed that about 5s. per ton would cover it ; but a very 
different view is taken now that it is known that the rise 
in coke is to be 6s. 3d. per ton. This means an actual 
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increase in the cost of making of about 10s. per ton, and 
to offer the ironmasters 5s. would be absurd. The coke 
advance is to be retrospective, dating back apparently 
about six weeks, and it is to be assumed that any advances 
in foundry and forge iron will also date from the same time. 
The retrospective method excites a great deal of hostile 
comment here, and it will, of course, lead to an immense 
amount of confusion and a good deal of loss. The 
manufacturer can probably recover his differences from 
the merchant, who stands to be shot at; but it is quite 
another matter for the merchant to recover, and there 
will be many cases where it will be impracticable to do so. 
Business in pig iron was rather small, for no buyer likes to 
be uncertain to the extent of 12s. or 15s. per ton as to 
what he may be made to pay for his iron; while at the 
same time it is impossible to blame sellers for protecting 
themselves against contingencies. In fact, now that a 
merchant has to sell pig iron for the large remuneration of 
1} per cent., it is quite out of the question that he should 
take any risks. The hindrance to general business is very 
great already, but it will become greater if the authorities 
fail to see that arbitrary measures are destroying all 
confidence. There has been a little business in forge pig 
iron at about 96s. 6d. delivered to the forges, with, of 
céurse, a proviso that the excess, whatever it is, shall be 
paid. In Scotch pig iron very little is being done now, 
and it is quite uncertain what the price may be. One 
cannot very well base any guess on the probabilities in 
other sections of the market, because they were entirely 
useless as guides when the last price for Scotch iron was 
fixed. As during last week there are no offers of Scotch, 
except under the stipulation that the advance, whatever 
it may be, shall be paid by the buyer. 


Steel. 


There are no offers of finished steel or of blooms 
or billets. Some American wire rods have again been 
offered at £26 per ton c.i.f. 


Serap. 


The market for foundry scrap is, of course, 
directly affected by the pig iron question, and now that so 
much larger an increase in foundry pig is indicated by the 
price of coke dealers in scrap are a little uncertain what 
they ought to do. It would be easy to sell considerable 
quantities at the late prices, say, 107s. 6d. for good ordinary 
heavy castings, and 115s. for special broken machinery, 
but buyers of scrap are by no means willing to submit to 
any conditions as to higher prices in accordance with any 
movements in pig iron. Hence trade is to a large extent 
held up ; for if common iron is advanced by 10s. or 12s. 6d. 
per ton, foundry scrap is almost sure to participate. 
Probably we shall see a quiet time until the official 
announcements are made. In wrought scrap business 
continues at a fair rate, the price for good lots remaining 
at about £7 per ton on trucks. Theoretically, an advance 
in forge pig iron—which can scarcely be avoided now— 
should lead to a rise in wrought scrap prices, but these have 
been so recently fixed that any immediate change is 
improbable. In heavy steel melting scrap there is a 
better feeling ; the local demand has improved and there 
are some inquiries again from the market in South Wales. 
Sales have been made at 105s. on trucks, plus 2} per cent. 
The quantity coming in is said to be smaller. Turnings 
do not show any change, and the demand for them is 
without life. Nominally, they are still at 65s. per ton 
on trucks. 


The Cotton Industry and Wages Troubles. 


The trouble over the wages question in the cotton 
trade has been settled after some disturbance and delay 
in production. It arose over the decision of the Board 
of Control that machinery should be fully staffed, and 
the anomalous conditions with relation to “minders” 
and “‘piecers.” The former are paid on production, and 
the latter receive from the minders a certain proportion. 
Dearth of labour common to all industries caused the 
mills to have to continue operations with a reduced num- 
ber of workers, and one piecer had to suffice for a pair of 
spinning mules. To prevent further dislocation and 
stoppage of production, the minder and the solitary 
piecer were unfortunately allowed to divide the earn- 
ings of the other piecer between them, but when the Board 
of Control stepped in and insisted upon the full staffing 
of the machinery, the two workers interested saw their 
earnings reduced correspondingly—hence the trouble. 
The workers struck in defiance of their unions, but the 
matter has now been adjusted. 


Gas Propelled Motor Traffic. 


I understand that the Manchester Corporation 
contemplates inviting the neighbouring towns within a 
radius of 60 miles to join in establishing a system of auto- 
matic meters for the supply and measurement of gas for 
fuel to motor vehicles. For payment metal tokens pur- 
chasable beforehand have been suggested, but it remains 
to be seen whether such a scheme is feasible. A special 
committee of the Manchester District Institution of Gas 
Engineers recommends the employment of meters to pass 
1500 cubic feet of gas per hour at 2in. pressure. A com- 
pressed gas container has been evolved by Wood Milne, 
Limited, and is now being made. It is 5ft. 6in. long, 
14in. diameter outside, weighs uncharged 60lb., and is 
said to be able to withstand a pressure of 1800 lb. per 
square inch. Such a vessel will contain the equivalent 
of over three gallons of petrol, at 1600 1b. pressure, and 
two gallons at 800lb. pressure; what is wanted now is 
compressing machinery. 


The Mechanicals’ Meeting. 


Although several prominent local interna] com- 
bustion men were conspicuous by their absence at the 
meeting of the Institution of Mechanical Engineers, at 
the Engineers’ Club, on Monday night, the audience 
which Mr. Wans had to address was a very good one. 
The discussion which followed the reading of the paper 
was somewhat cramped by the short time allowed for 
the meeting, which did not commence till 7.30 and finished 
at9p.m. An hour and a-half is all too short,’and it would 
be well if future meetings were started at 7 o’clock at the 
latest. The genera] opinion on the paper seemed to be 





that although the author had made out a fairly good case 
for the “solid injection ’’ engine, there was much in the 
paper which was open to criticism, and especially that 
part given to depreciation. It is obviously quite possible 
that an engine after a certain period cannot ‘‘ maintain 
its superiority’ over competing prime movers, yet it 
would be folly to discard it for the sake of obtaining 
another engine which might,be slightly more economi- 
cal. There are many such engines, particularly in this 
county, which now stand on the owners’ books so favour- 
ably that it would require a very considerable economy 
on the part of a new engine to justify the owners in scrap- 
ping them. This remark applies particularly to steam 
engines, which, as Mr. Saxon pointed out, can be kept 
up to date more readily than gas engines. Nor are the 
local conditions regulating the price of fuel the factor 
which establish the commercial superiority of a prime 
mover. In such works as bleach and dye works, for in- 
stance, the amount of steam required for process work 
is far in excess of that required for driving machinery— 
hence, however efficient the internal combustion engine 
might be, it would be folly to suggest that the exhaust 
gases would be capable of supplying heat to provide the 
necessary quantity of steam. 


Barrow-tn-FurNEss, Thursday. 
Hematites. 


Throughout this district there is a very busy 
state of affairs in the hematite pig iron trade. Makers 
are faced with a very heavy demand for iron for the re- 
quirements of consumers ; both in the district and on out- 
side account continue to be big. There are in all thirty 
furnaces in active operation, and a good volume of iron 
is being turned out. So far as the furnaces at Barrow 
and most of those in and around Workington are con- 
cerned, the make is used up straight away by local steel 
makers, who have to be supplied with heavy tonnages 
of metal all the time. Regular deliveries, too, are being 
made by rail to various parts of the country. There is 
no increase to note as yet in the total output, but before 
the end of the year it is confidently hoped two or more 
additional furnaces will be got to work. Prices are 
steady at the full maximum rates of 127s. 6d. per ton 
for parcels of mixed numbers of Bessemer iron, and 
special brands are at 140s. per ton, f.o.t. Warrants 
have long been idle. 


Iron Ore. 


At the mines on every hand a big endeavour is 
being made materially to increase the tonnage of ore 
raised, and with that end in view more men have been 
drafted into some parts of the district, but many more 
are wanted, for smelters are pressing all the time for heavier 
deliveries of metal, not only to maintain their present 
plant in full operation, but to enable them to light addi- 
tional furnaces. 


Steel. 


There is plenty of life in the steel trade. It is 
largely confined to meeting the keen demand for semi- 
manufactured sorts of steel, which take the form of billets 
and such like sections for various needs, and much of the 
steel is made up in the district. The mills are fully em- 
ployed, and good outputs are being maintained. The 
steel foundries are also fully employed. For rails the 
demand is easy,-except now and again a special order is 
given out for national use. Steel shipbuilding material 
is in good demand, and, apart from heavy castings, it is 
hoped soon to again commence the rolling of plates at the 
Barrow works. Prices are steady, with heavy rails at 
£10 17s. 6d. to £11 ; heavy tram rails, £14 ; light rails, £14 
to £14 10s.; billets, £10 7s. 6d.; ship plates, £11 10s., and 
boiler plates, £12 10s. per ton. At the Barrow Steel 
Works a new modern plate mill is to be erected. This 
will be able to roll plates of a very big size, such as now 
are required by shipbuilders and other users. The old 
plate mills will be in operation at an early date. 


Fuel. 

There is a keen demand for coal, and steam sorts 
are at 27s. 6d. to 30s. per ton, delivered. House coal is 
up to 30s. to 39s. 2d. per ton, delivered. The demand 
for coke is brisk, and East Coast qualities are at 33s. to 
35s. 6d. per ton, delivered, with Lancashire cokes at 31s. 
per ton, delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


No decision has yet been announced with regard 
to an increase of the maximum prices for pig iron conse- 
quent upon the advance in the price of coal. Makers are 
very sanguine that a fairly large increase will be allowed 
them, andin the meantime the market continues exceedingly 
firm, business being transacted on the understanding that 
any readjustment to be made in prices shall be retrospec- 
tive. A considerable number of allocations for November 
have come to hand this week, and fully bear out the 
anticipation that the demand for foundry iron over the 
remaining months of the year will be particularly heavy. 
In fact, the pressure of demand for certain qualities is so 
great that makers have already booked as much as they can 
deal with for November, and are unable to entertain 
further orders: Fortunately the output of foundry iron 
has just been increased by the blowing in of another furnace 
on Cleveland iron. This brings the number of furnaces 
in blast in the North-East of England to seventy-six, of 
which thirty-four are on Cleveland, twenty-eight on 
hematite, and fourteen on special kinds of iron. Business 
in forge qualities is comparatively quiet, most consumers 
being heavily bought up till the end of the year. Foreign 
business continues dull, and the September allotments 
for Italy are still held up. For home consumption No. 3 
Cleveland pig iron, No. 4 foundry, and No. 4 forge stand 
at 92s. 6d., with a premiumf{of 4s. for No. 1. The export 
prices are: No. 1, 107s. 6d.; No. 3, 102s. 6d.; No. 4 
foundry, 101s. 6d. ; and No. 4 forge, 100s. 6d. 





Hematite Pig Iron. 


The position as regards hematite pig iron remaing 
extremely stringent, but preparations for putting in new 
furnaces are proceeding apace, and rather easier conditions 
are probable before the turn of the year. While home 
requirements are being fairly adequately met, there js 
little iron to spare for export. The Italian allotments 
for September are not yet to hand. The home maximun 
price stands at 122s. 6d., and the export price is nominally 
141s., plus any excess ore freight. . 


Manufactured Iron and Steel. 


All departments of the manufactured iron and 
steel trades are tremendously active. The pressure at 
the steel works is unabated, practically the entire out. 
put being taken up directly or indirectly by Government 
demands, and although export inquiries come to hand 
regularly, nothing of importance is being rolled beyond that 
required for shipment to France and Italy. Steel plates 
and sections for shipbuilding purposes are still greatly 
in request, and recent improvements in their production 
have now made possible a more satisfactory system of 
delivery. This week iron ship rivets have been advanced 
by 20s. to £19 10s. per ton net, with the usual extras for 
size. Substantial orders are reported at the new figure, 
shipbuilders being very anxious to cover their requirements. 
In the manufactured iron trade bar makers are in a very 
strong position. They are overwhelmed with orders, and 
the works are kept going at utmost pressure. The require. 
ments of controlled firms account for a very large propor- 
tion of the output. The principal quotations for home 
trading are as follows :—Steel ship plates, £11 10s.; 
steel boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; 
steel joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; 
iron ship rivets, £19 10s.; common iron bars, £13 15s.; best 
bars, £14 5s.; double best bars, £14 12s. 6d. The following 
are nominal quotations for export : Common iron bars, £15 ; 
best bars, £15 5s.; double best bars, £15 12s. 6d.; treble 
best bars, £16; packing iron, £13 10s.; packing iron, 
tapered, £15 15s.; iron ship angles, £15; iron ship rivets, 
£18 10s.; steel bars, basic, £16 10s. to £17 10s.; steel bars, 
Siemens, £16 10s. to £17 10s.; steel ship plates, gin. and 
upwards, £13 10s.; fein., £13 15s.; jin., £14; *in., £16; 
fin., £18 ; steel boiler plates, 20s. on the foregoing prices ; 
steel joists, £11 2s. 6d.; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel hoops, £17; heavy sections of 
steel rails, £12. 


Scrap. 


The position of foundry scrap has aroused a good 
deal of interest this week in view of the fact that there 
is a possibility of pig iron prices being raised all round. 
Of course, no protective clause can be imposed by dealers 
in this department of trade, and although a few transac- 
tions have taken place, they have been for the most part 
chary about selling. Asa result of some slight concessions 
by the dealers there has been a little more buying of heavy 
wrought iron scrap. If the price of bar iron is advanced 
consumers of heavy wrought scrap will no doubt readily 
pay the full maximum, and it is not improbable that bar 
iron prices will be put up should it be decided to raise the 
present price of forge pig iron. All descriptions of 
steel scrap are in keen demand, but supplies falling on 
the market are very small. The principal quotations 
are :—Wrought iron scrap, £6 5s.; wrought iron scrap 
mixed with steel or other materials, £2 10s.; second- 
hand rails, £10; heavy steel melting scrap, without 
guaranteed analysis, £5 5s.; steel turnings and borings 
mixed with wrought iron or other materials, £2 10s.; 
all other classes, heavy or light, £5 5s.; heavy steel melting 
scrap, guaranteed analysis not over 0.04 per cent. 
phosphorus and sulphur, £6 5s.; not over 0.05 per cent., 
£6. 


Shipbuilding. 


The recent resolution passed by the North of 
England shipowners on the question of placing of orders 
in this country by neutral owners for the construction of 
ships for delivery after the war has had the desired effect. 
This week the Association received a reply from the 
Ministry of Shipping stating that the matter was receiving 
the attention of the Controller, and it was proposed to 
make provision whereby the consent of the Government 
would be necessary before the construction of any ship 
contracted for during the war for private account—whether 
British or foreign—was commenced. The shipyards on 
the North-East Coast are overwhelmed with work, and the 
relative scarcity of labour is severely felt. Nevertheless, 
the progress achieved of late has been excellent, and 
considerable numbers of vessels are now approaching 
completion. While the men, on the whole, are working 
well, employers are a good deal harassed by continuous 
wage difficulties, which now appear to have culminated in 
the sweeping proposals put forward on behalf of the 
Engineering and Shipbuilding Trades’ Federation. Reports 
regarding material are satisfactory as showing a marked 
improvement in deliveries. 


The Coal Trade. 


The obscure points in the new Coal Prices Order 
have now been cleared up, but only after a good deal of 
trouble and annoyance to the trade. It may now be laid 
down that the 2s. 6d. advance applies to all coal despatched 
from the pits except that for Allied countries, and that the 
advance is to date from October 15th, whether on contract 
or open market sale. The advance also applies to coal 
intended for the British possessions and contig stations 
and to coal supplied as bunkers. In the case of industrial 
fuel for home consumption, the advance dates from 
September 17th, house coal for domestic consumption 
dating from October 15th. As to coke, about which 
there has been so much uncertainty, it is understood that 
the price of best beehive foundry coke is to remain at 
42s. 6d. per ton for export to France and Italy, &c., while 
for export to neutral countries the future price will be 45s., 
which is an advance of 2s. 6d. per ton. For the home 
market the price of the lower grades of blast-furnace coke 
is to be 33s. per ton at the ovens, an increase of 5s. per ton. 
The better qualities of blast-furnace coke are to be raised 
by about 7s. 6d. per ton. Gas coke, it is stated, will not 
be affected by the new scale. Now that most of the 
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disputed points have been cleared up it is hoped that 
business will settle down to normality, and without fear 
of further interruption. Neutral buyers, it appears, are 
paying the advance without much protest, and at home 
consumers have no choice but to pay it. Our Allies, 
France and Italy, however, are faring very well in the 
circumstances when it is considered that so large a 
proportion of our present-day exports are shipped to 
these ‘countries, Evidently it is intended that the 
collieries shall bear the burden of this cost, for they will 
not receive the 2s. 6d, extra in the case of shipments to 
the Allies, 


Current Business. 


There has been comparatively little fresh business 
done this week. A fair amount of the best qualities is 
requisitioned for official purposes, while the trade which 
is being transacted for France and Italy is also of con- 
siderable dimensions, but otherwise there is not much of 
more than passing interest. Neutral inquiries are of a 
nature to command competition. The market is more and 
more dependent on home manufacturing demands, which 
are very extensive, but lack of wagons and trucks impede 
the despatch. The spot position, however, is not very 
bright, and there is lost time, more or less extensive, all 
round, but especially in the case of the Durham pits. 
Best steams are freely offered for spot, but firmly held at 
schedule prices according to destination. Tyne primes 
are fairly active and firm, and the market for second steams 
is moderately good, prices being unaltered and only better 
transport being needed to steady the position. Of Blyth 
and Tyne smalls there are very large stocks for which 
there is but small inquiry, and prices are easy at minimum 
schedule rates. Home requirements in smithies, peas and 
nuts, and coking coals are all very heavy, leaving only 
small lots available for export, and sellers hold firmly to 
recent top prices. The Durham gas coal demand is 
disappointing for prompt trade, and the same may be 
said of bunkers, every quality being plentifully offered. 
The coke trade is very brisk, the entire output being 
rapidly absorbed at firm prices. The principal quotations 
are as follows :—Northumberlands: Best Blyth steams, 
32s. 6d.; second Blyth steams, 28s. to 30s.; Tyne primes, 
32s.; North Northumberland prime steams, 30s. 6d.; 
unscreened for bunkers, 26s. 6d. to 27s. 6d.; household 
coal, 22s. 6d. to 23s. 6d. for home trade, 31s. to 32s. 6d. 
for export; best Blyth smalls, 21s. to 22s. 6d.; North 
Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. to 
32s. 6d.; peas and nuts, 32s. 6d. Durhams: Steam 
(locomotive), 31s. to 32s. 6d.; special Wear gas, 31s. to 
32s. 6d.; best gas, 27s. 6d.; second gas, 25s.; ordinary 
bunkers, 26s. 6d.; superior, 32s. 6d.; smithies, 29s. to 
32s. 6d.; peas and nuts, 27s. to 32s. 6d.; coking coals, 
26s. 6d. to 27s. 6d.; coking smalls, 19s. 6d. to 20s. 6d.; 
patent oven coke, 42s. 6d. to 45s.; blast-furnace coke, 33s.; 
gashouse coke, 32s, 6d. 


Durham Miners and Wages. 


For some months now negotiations have been in 
progress between the Durham coalowners and_ the 
miners as to the interpretation of the term ‘satisfactory 
wage.” In the absentee rules there is a clause that if a 
coal hewer goes to work and his “‘ place” is stopped 
through no fault of his own, he shall be given another 
which will enable him to earn a “ satisfactory wage,” or 
that his wages shall be made up to a satisfactory level. 
The owners claim that the minimum of 7s. 8d. per day 
should be the wage, but on behalf of the men it is claimed 
that 9s., which is 6d. less than the county average, should 
be the sum. A special meeting’ of the Council of the 
Durham Miners’ Association is to be held to-morrow 
(Saturday) to consider the question of balloting for a 
strike. 








SHEFFIELD. 


(From our own Correspondent.) 


Sheffield’s Visitors. 


SINCE writing my previous letter General Smuts 
and Admiral Jellicoe have visited Sheffield and received 
the honorary freedom of the city. Sir John referred to the 
very intimate relations which Sheffield had with the Navy 
in the provision of shipbuilding materials and armaments, 
and the distinguished South African, when made, together 
with the First Sea Lord, a recipient of a handsome cabinet 
of cutlery, facetiously remarked that, when told he would 
be presented with Sheffield steel, he felt somewhat 
abashed, because he had seen so much of it in his day ! 
Nothing since the war began, declared General Smuts, 
had been more cheering to him than the spirit he found 
prevalent in Sheffield. It gave fresh encouragement, 
courage, hope, and inspiration for the work before them. 
If in a great industrial centre—one of the greatest in the 
world—where almost unparalleled burdens had been borne, 
they were pervaded by this spirit, he was certainly not 
the man to despair. He should take South the message 
that the heart of the North beats true, and that those 
hammer strokes which had been struck had found the 
North all right and ringing very true indeed. ‘‘ Iam sure,” 
added the General, “that what Sheffield is feeling and 
doing will be re-echoed through every part of the United 
Kingdom and every part of the British Empire.” During 
their stay these two Empire representatives visited some 
of the steel works, notably Vickers and Hadfields. At 
the former they saw a huge armour plate rolled, witnessed 
the pressing and shaping of steel ingots under great 
hammers, inspected electric furnaces, and so on. Finding 
a number of workmen assembled to greet him outside one 
of the shops, Sir John addressed them thanking them 
for what they had done for the Navy and the merchant 
service. ‘‘We want,” he added, ‘‘ everything Sheffield 
can give us, and the quicker you turn the stuff out the 
sooner we shall end the war. I do not ask for preference 
forjany kind of gun, but we are very anxious to have guns 
for merchant ships. Merchant ships are just as important 
now as the Army and Navy.” In the machine shop at 


Hadfields the visitors were much interested in the firm’s 
various types of stone crushers, including the ‘ jaw” 
pattern, and were shown through the foundry—1200ft. 
long, covering eight acres, and claiming to be the largest 





in the world—where they witnessed moulding and casting 
operations. These works give employment to about 17,000 
workpeople. 


Training Disabled Officers. 


But one of the most interesting, though pathetic, 
sights afforded Sir John Jellicoe and General Smuts was at 
the Applied Science Department of the University here, 
viz., the arrangements made for training disabled officers. 
In accordance with a well thought-out scheme the first 
unit of the Officers’ Technical Training Corps has been 
established at the University, and wounded and disabled 
officers are being given various courses of instruction in 
metallurgy, engineering and chemistry, so that they may 
take posts as inspectors in aeronautics, examiners in works, 
and similar positions. At present the unit comprises 
about seventy officers, who paraded on the visitors’ 
arrival, Itis hoped to extend the scheme to other univer- 
sities, so that officers who have been disabled may do 
useful work during the continuance of the war and may 
also be fitted for suitable positions after peace has been 
signed. The Sheffield unit is exceedingly well placed by 
having the counsel and aid of the Vice-Chancellor (Dr. 
Ripper) and of Dr: Arnold (Dean of the Faculty of 
Metallurgy). 


Miners and Absenteeism. 


In view of all that has been said and written 
of late regarding the miners’ recent advance in wages, and 
the consequent inconvenience caused by a dislocation 
of the coal markets, an incident that occurred at Barnsley 
a few days ago makes one “ think things.” The owners 
of the Wharncliffe Silkstone Colliery Company claimed 
damages against a batch of mine workers for absenteeism. 
Colonel Hewitt commented upon the unpatriotic conduct 
of the men, one of whom, asked why he stayed away from 
work replied: ‘‘To spend my money.” Was it for that 
the advance was given ? No wonder that Colonel Hewitt 
observed that for a single man of military age to say that 
at a time like the present was revolting, and that if 
the police wished to know how the money of some of the 
men went they could find out at Westwood, where there 
was a gambling ring. One defendant admitted that he 
‘cleared the ring”? on Sunday and could therefore pay 
the amount claimed against him. The time lost by seven 
of these offenders included, respectively, 15 days out of 
55 days, 15 out of 58, 12 out of 56, 17 out of 60, 11 out of 50, 
22 out of 54, and 9 out of 40. The Court was informed 
that the least average earnings of the men were 15s. per 
day, and that generally they earned more than that. 
Defendants were each ordered to pay damages amounting 
to about £10 per man. 


The Six o’Clock Start. 


In some circles here a considerable degree of 
interest is felt in the suggestion made at the Boy Welfare 
conference, held in London last week, that the 6 a.m. start 
at works should be abolished. It may be recalled that on 
the occasion referred to Dr. E. L. Collins asked why it was 
that work in the “‘ shops’ should always start at 6 a.m., 
when the places were cold and the workers hardly awake 
and often hungry. He contended that under such 
conditions output was bound to be poor in quality and 
quantity, and that therefore, in the interests of the boys, 
work should not commence until after breakfast. “‘ What 
magic,” he asked, ‘‘ is there about six o’clock on a dark, 
cold wet winter's morning?” As a matter of fact, 
this question has been asked in Sheffield over and over 
again, but has never received a satisfactory reply. It 
is said by some that the point ought not to be raised, 
because such a revolutionary change would be extremely 
detrimental to output. But would it? Hadfields’ 
people—I think I am right in saying—do not begin work 
until 7.20 a.m., and I have never heard complaints about 
tardiness of output there. If a firm employing over 
16,000 hands can do that, should there be any insuperable 
difficulty about smaller or even larger firms following suit ? 
I am quite aware that the bare suggestion meets with the 
strong objection of some of the leading firms, but is not 
the objection due to hide-bound tradition and prejudice 
rather than to any sound reason? There are important 
managements in Sheffield who would hail such a change 
with pleasure, whilst to the workpeople themselves it 
would be the greatest boon of modern times. The work 
done, or attempted, between 6 a.m. and the breakfast 
stop is not so considerable that it could not easily be made 
up by a later start with no breakfast interval. To see 
the workers standing in queues waiting for cars in the 
centre of the town from 4.30 to 5.30 any morning, sleepy- 
eyed in the summer months, and wretched and cold- 
looking in the winter, is a quite sufficient argument against 
the present practice. The suggested change might, 
and possibly would, involve a shortening of the day’s 
working period, but that is a reform which is coming sooner 
or later in any case; so that firms might just as well 
ascertain now if it is possible for them to gain a point with 
the workers by anticipating their demands. To-day this 
may sound revolutionary. To-morrow it will be unavoid- 
able. . 


Colliery Signals. 


Colliery managements in this district were con- 
siderably interested in a case heard at the neighbouring 
town of Mansfield regarding the proper system of colliery 
signals. The proceedings were instituted by the Home- 
office against a colliery official.{ The allegation was that 


.when men were ascending and descending the pit the regu- 


lation double set of three signals was not given, but only a 
single set of three. Ona certain date men were approach- 
ing the pit bottom as the cage was ready to go up, the 
onsetter called to them to hurry up, as it was time to go; 
but as they attemp'ed to get on the cage two of them were 
thrown into the sump, one being killed. It was not 
suggested that the accident was necessarily the result of 
the code not being strictly observed. The defence was 
that the official’s construction of the regulations was right, 
and that there had been no offence committed. . The code 
used was a single set of three—a one, and then a two—and 
that, it was submitted, was sufficient. The Bench held 
that there had been a misinterpretation of the rules and 
imposed a small fine. 





Industrial Co-operation. 


An important gathering of employers and 
employed was held on Tuesday evening, fully 1500 repre- 
sentatives being present to hear addresses in support of the 
policy of the National Alliance of Employers and 
Employed. On the whole there was an excellent tone 
about the meeting, though a small clique of narrow-minded 
trade unionists endeavoured to disturb the harmony of the 
proceedings. In spite of these tactics, however, the follow- 
ing resolution was carried with applause :—‘‘ That the 
cordial and wholehearted co-operation of employers and 
employed will be the most important element in the success 
of any scheme for dealing with the reinstatement of the 
men of the Forces and munition workers in civil employ- 
ment, and for the promotion of national industrial pros- 
perity and the welfare of the industrial workers of this 
country.’ The Lord Mayor presided, and the speakers 
included Sir William B. Peat, Mr. Charles Duncan, M.P., 
and Mr. Douglas Vickers. The first speaker declared that 
the policy to be pursued was one of justice and fair dealing 
between man and man, whether rich or poor. Mr. Duncan 
contended that the least that one could do, if possessed of 
any intelligence, was to devise some plan which would 
enable parties who were likely to differ to put their heads 
together instead of their fists. Mr. Vickers based his 
appeal on the changed conditions of the country. We had 
to produce more in future with a smaller population of 
workers. They had, however, to consider the army of 
unskilled and semi-skilled men now engaged on munitions, 
and they would presently have at least 3,000,000 men back 
from the Colours, beside which women would not in future 
be denied the right to work if they wished to do so. 
Employers had pledged themselves to reinstate the men 
now serving with the Forces, and that pledge they pro- 
posed to fulfil to the letter. But to settle all these interests 
would be a great-problem, needing the utmost co-operation 
between capital andlabour. Inthe end a committee of 
twenty-four members was appointed, equally represen- 
tative of employers and employed, to carry the resolution 
into effect." 


Round the Works. 


From all I can gather, the abolition of the leaving 
certificate is beginning to operate very adversely for some 
of the smaller firms at any rate. Sufficient time has not 
elapsed yet reasonably to test the situation, but it needs 
to be very carefully watched. New oversea business 
includes, in considerable shipments, steel for Montreal, 
Barbados, Cape Town, Genoa, New York, Antofagasta, 
Spain, and Petrograd; files for Caleutta, Barcelona, Malaga, 
Pernambuco, Madrid, Rangoon, Alexandria, Alicante, and 
Barbados ; cutlery for Aracayu, Trinidad, Rio, Lome, 
Buenos Aires, Panama, Santos, Durban, and Karachi ; 
saws for Rio, Sekondi, Tangier, and Oporto; tools for 
Buenos Aires, Saltpond, Calgary, Montreal, Lome, Celeutta 
and Spain ; sickles for Santos ; steel jaws for Antofagasta, 
and knives and shovels for Algiers, Tenders are invited 
by the Government for about 60,000 carbon twist drills and 
sockets, several thousands of high speed steel drills, 10,000 
chisels and gauges, and 8000 cramps and vices. 


Iron, Stee], and Coal. 


Makers of pig iron are once again anticipating 
a revision upward of the maximum selling rates, consis- 
tent with the advance in the price of coal. The latter 
means that fuel for blast-furnaces will be almost 4s. a ton 
more, and makers appear to be looking for an increase in 
the maximum of anything from 7s. 6d. to 10s. per ton. 
Any extent to which the maximum rates for pig iron may 
be raised would soon affect the finished iron market, and 
hoops and castings, as well as billets, &c. The Govern- 
ment demand for hoop iron is very heavy, and this class 
of product, as well as bar iron, cannot be supplied fast 
enough to satisfy consumers. Heavy foundries are ex- 
ceedingly busy, and light foundries are more active than 
has recently been the case. Forge and foundry irons are 
rather restricted in supply, and the lighting up of the new 
furnace at the Stanton works will not assist, as the furnace 
is intended for basic quality, as is another being got ready 
at Renishaw. The steel output here is going up at an 
enormous rate, and before the spring there will have been 
put down in the district, since the war began, nearly forty 
open-hearth furnaces, almost all to produce: acid steel, 
and as many electric steel melting furnaces of different 
capacities. There are also several new crucible furnaces, 
though some are stil] standing for lack of necessary skil] d 
labour. The allocations of hematite pig iron fairly meet 
consumers’ immediate needs, and there appear to be 
revived hopes of an increase in the output. There is little 
change to report in the steam coal market. Slacks are 
in good request, all qualities going out of hand very freely, 
with sseond grades a stronger market. Hous» coals 
generally are in great request. Best South Yorkshire 
steam hards are quoted 19s. to 19s. 6d.; best Derbyshire 
hards, 18s. 6d. to 19s.; seconds, 18s. to 18s. 6d.; cobbles, 
17s. 6d. to 18s. 6d.; nuts, 17s. to 17s. 6d:; best hard slacks, 
14s. 3d. to 14s. 9d.; seconds, 13s. 9d. to 14s. 3d.; soft nutty, 
13s. 6d. to 14s.; peas, 12s. to 12s. 6d.; small slacks, 9s. to 
10s.; branch, 23s. to 23s. 6d., and best Silkstone, 20s. to 
21s., all per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 


Distress in Coalmining Districts. 


A CONSIDERABLE amount of distress is prevalent 
in certain mining districts, and particularly in Fifeshire, 
owing to irregular employment. An effort is being made 
to arrange for travelling facilities to enable miners to take 
work at collieries some distance from their homes, and 
already the Coal Contro'l r has expressed his willingness 
to run a suitable train connection between Methil and 
certain collieries in the county. It may elso be possible 
to transfer men to other districts where there are vacancies, 
It is reported that a number of men have left for the Cum- 
berland ore mines. The situation may be gauged from 
the fact that a considerable number of the miners hive 
only been getting two and a-half shifts per week at 10s. 
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per shift, which means a totally inadequate wage under 
present conditions. 


Pig Iron. 


There is practically no alteration in the Scotch 
pig iron trade. The majority of the furnaces are stil! 
making hematite, which is quickly consumed by local 
steel works. It is possible to obtain some brands of foun- 
dry iron in comparatively reasonable time, but other iron- 
making qualities are practically out of the market. Home 
business is very plentiful, but export is decidedly slow. 
Prices are strong, and in view of the higher costs of fuel, 
it is anticipated that firmer quotations cannot b2 long 
delayed. 


Quotations. 


In the meantime prices are still unchanged, as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 
120s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 
126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 
125s.; Eglinton, at Ardrossan or Troon, and Dalmelling- 
ton, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts 
and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


So far as general mercantile business is con- 
cerned, the continued restrictions are having a very detri- 
mental effect on the trade. The firm Government con- 
trol and the ever-increasing freight charges are two in- 
surmountable factors against the expansion of ordinary 
trade in the meantime. For a considerable peri:d it was 
possible to supplement our home sources of supply by 
shipments of materials from America, but consignments 
from that country cannot now be looked for with any 
degree of regularity. Stocks everywhere are very bare, 
and with war demands as at present there seems little 
hope of privatetraders obtaining supplies. Works, how- 
ever, are extremely busy. The demand for steel for ship- 
building purposes and for shell bars is fully maintained, 
and works have great difficulty in keeping up to time. 
The heavier gauges of steel sheets are constantly asked 
for. Galvanised material is still a Government luxury, 
and is substituted by red and black painted sheets. Mal- 
leable iron makers are fully oceupied. Ordinary ingot 
sections, as well as shell discard qualities, are in regular 
demand, and with the latter being more and more wanted 
for war necessities, the lot of the ordinary buyer is still 
more unenviable. Structural and general engineers have 
plenty of work on hand. Further good progress is re- 
ported from the shipyards, where practically everything 
in construction is on Government account. 


Coal, 

The general position in the Seotch coal trade 
gives rise to considerable anxiety. Market conditions 
are very unsettled, and prospects of an early improve- 
ment are not bright. In the West of Scotland area the 
situation is not, perhaps, quite so unsatisfactory, owing 
to the fact that the industrial and household require- 
ments provide the collieries with a certain amount of 
regular business. In other districts, on the other hand, 
local demands are quite insufficient to overtake the out- 
put from the collieries, and even with a prevalence of 
idle time stocks are accumulating at the pitheads. It 
is hoped that the distribution scheme may effect some 
improvement, but this is not yet in anything like working 
order. Generally speaking, there is a lack of business 
both for export and for day-to-day consumption. House- 
hold coals in the Edinburgh district have been raised on 
an average 2s. 6d. per ton. The aggregate shipments 
from Scottish ports during the past week amounted to 
168,005 tons, compared with 172,765 in the preceding 
week, and 201,928 tons in the corresponding week last 
year. Ell coals are quoted f.o.b. at Glasgow, 26s. 6d. to 
28s.; splint, 28s. to 30s.; navigations, 30s.; steams, 27s. 6d.; 
treble nuts, 23s.; doubles, 22s.; singles, 21s.; first-class 
screened navigations, 29s. to 3ls.; first-class steams, 28s.; 
third-class steams, 24s.; best steams, f.o.b. at Leith, 26s. 
6d.; secondary qualities, 25s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Coal Trade. 


A VERY noticeable feature during the past few 
months has been the course adopted by the South Wales 
Coalowners’ Association, more particularly through its 
capable secretary—Mr. Finlay A. Gibson—in -informing 
the public of its views concerning vital questions affecting 
the coal trade, thus countering the effect of the propaganda 
work of the extremist section of the miners’ leaders. In 
the past, more especially in pre-war days, the coalowners, 
with the notable exception of Lord Rhondda, maintained 
almost complete silence, no matter what the subject at 
issue was. The miners’ leaders were allowed their full 
fling and no steps, or scarcely any, were taken by the 
coalowners as a body to lay their case before the public. 
This, however, is now changed to a very large extent. 
The seriousness of the outlook as regards thecoal trade, from 
the point of view of its increasing financial costs, has, no 
doubt, prompted the coalowners to take a more active 
part in presenting their side to the questions which are 
cropping up almost daily. Quite recently a well-known 
miners’ leader condemned a certain circular issued by the 
Coalowners’ Association to its members on the question 
of the payment of the new war wages, and complained 
that by issuing it the coalowners were “‘ pursuing a course 
which is again creating serious unrest in the coalfield.” 
To this Mr. Gibson has replied, describing in detail what 
happened concerning the new war wages, stating that the 
negotiations preceding this advance were carried on 
exclusively between the Coal Controller and the Miners’ 
Federation, and that when the decision of the Controller 
was communicated to the Coalowners’ Association, it was 
accompanied with such vague directions as to its applica- 
tion that there was hardly a colliery company which 


——— 


knew exactly where it stood in the matter. Within a few 
days over 200 letters were received at the offices of the 
Association, asking for instructions, and in the absence 
of a statement of interpretations from the Controller, the 
issue of the circular referred to became urgently imperative. 


State and Collieries. 


After the lapse of a period of practically eleven 
months, during which time the collieries have been under 
the control of the State, the terms upon which the coal- 
owners are to be compensated are made public in a Bill 
to give effect to the agreement. The terms have 
occasioned surprisingly little comment, though the 
probability is that the coalowners will have several matters 
arising out of the details upon which representations of 
protest will be made. The main feature of the scheme is 
that compensation is contingent upon output. Owners 
can take the average profits of the two best of the three 
years prior to the war, or in certain circumstances the 
average of any four out of the six pre-war years, and this 
becomes their profit standard, which is guaranteed provided 
their standard output, arrived at on the same basis as 
profits, is maintained. In order to meet the cases of 
collieries, the profits of which it would obviously be unfair 
to adopt as a standard, seeing that for causes over which 
owners had no control, or by reason of the development 
work that was proceeding, their revenue was little or 
nothing, provision is made for the fixing of special 
standards, and eoalowners who are dissatisfied have the 
right of appeal to the Board of Referees. One point, 
however, more than others, occasions concern to a number 
of undertakings, and that is that the percentage standard 
fixed for excess profits purposes is in no case to be taken 
as the standard, the result being that the percentage 
standard fixed by the Board of Referees under the Finance 
Act at 9 per cent. for limited companies and 10 per cent. 
for private undertakings is abolished, and colliery under- 
takings, which did badly prior to the war, therefore, lose 
this guarantee. 


Colliery Examiners’ Dispute. 


The terms upon which the coalowners were 
prepared to grant recognition to the Examiners’ Associa- 
tion have been made public. These conditions stipulated, 
among others, that the Examiners’ Association or any of 
its members must not be affiliated to or become members 
of the South Wales Miners’ Federation, and thé Examiners’ 
Association or any lodge connected with it must not be 
affiliated with any trades or labour organisation. 
Representatives of the Examiners’ Association agreed to 
lay these terms before their members, but at a conference 
of delegates the conditions were unanimously rejected. 
Notification of the crisis was at once ordered to be sent to 
the Coal Controller, and the result has been that representa- 
tives of the coalowners and the men were requested to 
meet the Coal Controller further to discuss the points at 
issue, and it is hoped that at any rate drastic measures 
will be averted, if the trouble is not altogether settled 
before long. 


Coal Trimmers’ Bonus. 


The wages question concerning the coal trimmers 
at South Wales ports has been satisfactorily settled. The 
demand for an increase of 37} per cent. on the war bonus 
was considered by the Central Trimming Board recently 
at which the employers offered an increase of 22} per cent.; 
thus bringing the total war bonus up to 60 per cent., 
provided that the Cardiff men withdrew a circular issued 
on the 24th ult. demanding payment for being ordered 
out to vessels not in dock, &c. The men’s representatives 
agreed to accept the offer on condition that a promise was 
given that the question of waiting time should be con- 
sidered by the Trimming Boards for the various sections 
in the district. The trimmers are entitled to the full 
bonus on the gross tariff charges, and the advance comes 
into operation as from November Ist. 


Post-war Demands. 


Transport workers of the South Wales area have 
been in conference at Cardiff this week with reference to 
their after-war policy, and resolutions were adopted 
endorsing the instruction of the Executive Council in 
maintaining the increased wages obtained during the war, 
calling for a national movement to abolish all forms of 
overtime, and for a systematic reduction of hours and for 
a@ vigorous prosecution of a clear week-end rest from 
Saturday noon to Monday. It was further resolved to 
develop t.1e principle of collective negotiations with a view 
to developing a higher national standard of wages, and 
to request the Executive Council to take steps to secure 
equal representation of labour on all authorities in the 
country having administration of ports, &c. 


Cyfarthfa Steel Works. 


About twelve months ago steps were taken for 
the reopening of work at the Cyfarthfa Steelworks, 
Merthyr, by Guest, Keen and Nettlefold, Limited. 
Difficulties regarding labour supplies were met with, and 
the’ progress of work was naturally handicapped. Last 
week-end, however, the blast-furnaces which had been 
closed for a period of ten or twelve years were re-started, 
and about 100 additional hands have been taken on. 


Current Business, 


Business on the coal market has ruled on very 
quiet lines. New business is now entirely at a discount, 
and the conditions are featureless in all departments. 
There has been no development regarding new regulations 
or interpretations of recent directions, but the view held 
by most salesmen and exporters with reference to the 
application of the 2s. 6d. advance in price to, coals for 
bunkers has been confirmed in a letter from the Coal 
Controller’s Department to one of the colliery companies, 
stating definitely that the increased price is to be added 
to all coals taken for bunkers regardless of destination of 
the vessel. The inquiry for coals has been very meagre, 
except that nuts and beans have been in good request, 
and the call for house coals continues strong. Bituminous 
coal collieries with their outlet for home consumption have 





also been well engaged. Coke continues a firm spot, and 





it is expected that very shortly something definite will be 
settled regarding the increased price to be charged. 
Supplies of pitwood have been rather scanty, with the 
mts that the market rules firm at the last quotation of 
75s. - 


Schedule Prices (exclusive of 2s. 6d. increase). 

Steam coal: Smokeless best, 33s.; smokeless 
seconds, 3ls. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best 
drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 18s. to 
2ls. 6d.; washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; 
No. 2 Rhondda large, 27s.; through, 23s. 6d.; through 
(seconds), 22s.; smalls, 17s. and 19s.; best washed nuts, 
30s.; seconds, 28s. 6d.; best washed peas, 27s. 6d.; seconds, 
26s. 6d. Patent fuel, 30s. Coke (export), 47s. 6d.; 
pitwood, ex ship, 75s. 


Pooling Italian Business, 

Cardiff coal exporters to Italy have adopted a 
pooling scheme in respect-of coal shipments to Italy over 
and above the quantity which the Italian. Government 
authorities are taking monthly. The arrangement is that 
the pooling scheme is to be retrospective and as from 
November Ist, 1916, and is to continue for the duration 
of the war. The local committee will allocate the business 
to be carried out by six firms, which at the end of six 
months will stand aside and six other firms participating 
in the scheme will carry out the shipments. The remunera- 
tion for doing this is to be 14d. per.ton. The exporter’s 
commission and the one-third of 5 per cent. brokerage 
allowed under the Limitation scheme will be pooled, and 
after expenses have been met, such as providing the 
fittage to those doing the work, the balance will be dis- 
tributed quarterly among the exporters on a percentage 
basis according to the shipments which they individually 
effected during the period from January Ist, 1913, to 
October 31st, 1916. 


Newport. 

Operations in the Monmouthshire section have 
been limited. Schedule prices (exclusive of 2s. «6d. 
increase) :—Steam coal: Best Newport Black Vein large, 
30s.; Western Valleys, 29s.; best Eastern Valleys, 29s.; 
other sorts, 28s.; smalls, 18s. to 20s. Bituminous coals : 
Best house, 33s.; seconds, 30s. 9d. Patent fuel, 30s.; 
pitwood, ex ship, 75s. ; 


Swansea. 

Conditions on the anthracite market have under- 
gone no conspicuous alteration. Anthractie large coals 
have ruled fairly firm, and the demand has been well 
sustained for machine-made descriptions, except in the 
case of peas, while rubbly culm and duff have ruled very 
quiet. Steam coals have displayed very little activity. 
Schedule prices (exclusive of 2s. 6d. increase) :— 
Anthracite: Best breaking large, 30s.; second breaking 
large, 29s.; third breaking large, 27s. 6d.; Red Vein large, 
25s. 6d.; machine-made cobbles, 39s. to 42s. 6d.; French 
nuts, 39s. to 42s. 6d.; stove nuts, 39s. to 42s. 6d.; beans, 
33s. to 35s.; machine-made large peas, 20s.; rubbly culm, 
lls. to 13s.; duff, 6s. 6d. to 8s. Steam coal: Best large, 
30s.; seconds, 27s.; through, 22s. to 23s. 6d.; smalls, 17s. 
to 19s. Bituminous coal: Through, 27s.; smalls, 24s. 
Patent fuel, 30s. 


Tin-plates. 

The tin-plate trade continues firm, but devoid 
of any special feature. There is practically nothing being 
done in the export line outside Government orders, as 
licences are so difficult to obtain. Quotations :—I.C. 20 x 
14 x 112 sheets, 30s. Block tin, £256 5s. per ton cash ; 
£256 5s. per ton three months ; copper, £110 per ton cash ; 
£110 per ton three months. Lead: Spanish, £30 10s. 


per ton. 








FORTHCOMING ENGAGEMENTS. 


MONDAY, NOVEMBER 5rza. 
Royat Institution or Great Brirarn.—Albemarle-street. 
Piccadilly, W. 1. General monthly meeting of the members, 
5 p.m. 





TUESDAY, NOVEMBER 6ru. 

Tue RontGEN Soctety.—Royal Society of Arts, 18, John- 
street, Adelphi, W.C. 2. General meeting. Presidential address. 
8.15 p.m. 

Tue INsTITUTION OF C1vit ENGINEERS.—Great George street, 
Westmin-ter, 8.W. 1. Presidential address. 5.30 p.m. 


WEDNESDAY, NOVEMBER 7rx. 

LiverPooL ENGINEERING Society. — Royal 
Colquitt-street, Liverpool. Presidential address. 
THURSDAY, NOVEMBER 8rzu. 


Tue InstTiTuTION oF ELEcTRICAL ENGINEERS.—Institution 
of Civil Engineers, Great George-street, Westminster, S.W. 1. 
Presidential address by Mr. C.H. Wordingham. 6 p.m. 


WEDNESDAY, NOVEMBER 14ru. 

Tae InstirvTIoN oF AvTOMOBILE ENGINEERS.—Physics 
Lecture Room, University College, Gower-street, W. Paper, 
** Photo Elasticity for Engineers,” by Dr. E.G. Coker. 8 p.m. 

InsTITUTION OF Etectrican EnciIngeers: BIRMINGHAM 
Locat Section.—Birmingham University, Edmund-street, 
Birmingham. Chairman’s address by Mr. 8. T. Allen, 7 p.m. 


THURSDAY, NOVEMBER 15ra. 


Institution, 
8 p.m. 


Betrast AssocraTION OF ENGINEERS.—Municipal Technical 
Institute, Belfast. ‘‘ Benzol Recovery,’”’ by Mr. A. Percy 
Hoskins. 7.45 p.m. 








ConcrETE.—We have received a copy of a pamphlet issued 
by the Concrete Utilities Bureau, on ‘‘ Concrete as a Substitute 
for Timber, Bricks, Iron and Steel.” This publication is the 
first of a series of twelve, many of which deal with concrete on 
the estate and farm. The progress of concrete constructional 
work and its growing adoption are well set forth.. The printing 
and illustrating of the pamphlet have been well executed. 
These pamphlets may be had post free on application to the 
Bureau, 6, Lloyds-avenue, E.C. They are specially intended 
for the perusal and information of those whose activities lie in 
other directions. 
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LATIN-AMERICAN ENGINEERING AFFAIRS. 


Chili. 

THE financial condition of Chili having improved to an 
extent not anticipated, the Government has resolved 
to reconsider its contemplated policy of economy in 
expenditure upon public works, and within the next few 
months a recurrence of great activity in industrial circles 
may be expected. It is to be hoped that British manu- 
facturers and contractors will remain alert and avail them- 
selves of the opportunities arising. The Chileans have 
a saying : “‘ Del asir de la ocasién y del saber aplicar los 
medios convenientes, nacen los buenos sucésos.” (‘‘ It 
is from seizing the opportunity, and knowing how to apply 
the appropriate methods, that great successes are ob- 
tained.”’) Business in all engineering circles is particu- 
larly brisk, new industrial enterprises are springing up 
hitherto unknown in Chili, and a feeling of hopefulness is 
general throughout the country. The value of the Chilean 
dollar, which this time last year stood at 9.3/16d., to-day 
stands at 14.3/16d. It has lately been as high as 16d. 
With regard to new works, the Government is about to 
ask for tenders for the construction of a new shipyard at 
Talcahuano, where there is established the Government 
Naval Station. It is intended to introduce a complete 
shipbuilding and repairing equipment, and a first grant 
of 1,500,000 dols. is to be asked for. It is said that of this 
sum there are already in hand no less than 1,200,000 dols., 
which were put aside some time ago to meet the 
interest upon a loan which has not been and probably will 
not now be needed. The new irrigation works, of which 
the building of the Maule Canal forms part, are to be 
proceeded with energetically. The El Laja Canal and 
the Melado Canal, of which particulars have already been 
given in THE ENGINEER, are comprised in the programme. 
On the last day of this month will be opened at the offices 
of the Inspeccién General de Regadio the tenders which 
were invited for the construction of the Maule Canal, which 
has to be finished by August Ist, 1920, and passed as 
satisfactory in all respects by the Asociacién de Canalistas 
on August Ist, 1921. 

In the meantime, drainage works are proceeding at the 
town and port of Antofagasta. The successful contractor 
is Sefior Carlos Cabréra, who has been granted two years 
in which to complete the undertaking. The town and 
population of Antofagasta have grown amazingly within 
the past few years. In three decades the population 
has expanded from 6000 inhabitants to 50,000, while 
the customs produce receipts to the value of considerably 
over 90,000,000 dols. per annum. In 1916 the customs 
yielded 91,559,690 dols., or about 40,000,000 dols. more 
than the port of Valparaiso. The commerce of this latter 
place, at which satisfactory progress is being made with 
the extensive port works, the value of imports amounted 
last year to 105,734,816 dols. (gold dollars = 18d.), against 
72,070,966 dols. for 1915. The value of the exports from 
the same port amounted to 53,438,312 dols., as against 
33,756,113 dols. for the previous year. It may be men- 
tioned in connection with Messrs. Pearson’s contract for 
the Valpariso port works that the Government some time 
ago approved of the decision to postpone the construction 
of the mooring jetty, but reserved the right to proceed 
with this work if found necessary. 

Additional irrigation schemes include the damming 
of the waters of the river La Luguna, an affluent of the 
Turbio, the object being the utilisation of the rich, but 
waterless valley of the Coquimbo. The plans of the 
irrigation scheme are now completed. 

In connection with the contemplated construction of a 
railway from Los Souces to Lebu, for which Sefior Ger- 
vacio Alarcon had obtained a concession, in view of the 
fact that the concessionnaire had not completed the work 
within the specified period the concession has been 
cancelled. The commission appointed has now taken over 
the railway from Cajén to Llaima, which is working regu- 
larly, and connection with the various sections of the 
Chilean State Railways is in full force. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS 

For the week, by Lieut.-Col. C. B. Clay, V.D., Commanding, 
Officer for the W eek.—Second-Lieut. P. Bowden. 
Next for Duty.—Second-Lieut. E. A. Ullmann. 
Dritits :—Week Enpinc Saturpay, NOVEMBER 1Ora, 1917. 
Monday.—No. 3 Coy., Left Half. Reeruits. Signalling, 6.30. 
Tuesday.—Physical Drill and Bayonet Exercise, 7.30. 
Wednesday.—No. 1 Coy., 6.30. 
Thursday.—No. 2 Coy., 6. Signalling. Ambulance 6.30. 
Friday.—No. 3 Coy., Right Half. Recruits, 6.30. 
Saturday.—Commandant’s Parade for Route March and Drill. 


Parade Headquarters 2.45. Uniform. Compulsory for A, B, 
and C men. 
Musketry.—Belvedere-road. Tuesday, Wednesday and 


Thursday, 5.30 to 7. 

Note.—The Medical Officer will attend for examination of 
recruits, &c., on Thursday at 6. 

All enamelled cap badges must be returned to the Quarter- 
master Sergeant without delay. 

An inspection of all A, B, and C men has been arranged for 
Saturday, November 17th. Full particulars in next week’s 
orders. 

Unless otherwise indicated all drills will take place at head- 
quarters. By order, 

Macrireop YEARSLEY, 
Captain and Adjutant, 
November 3rd, 1917. 








ForEMEN’s Mutvat Benerir Society.—The eighteenth 
annual report by the Executive Council of the Foremen’s Mutual 
Benefit Society states that the membership at the end of last 
year was 4563, the total income amounted to £59,690, and the 
assets to £323,724. Since the inception of the society, eighteen 
years ago, benefit money exceeding £66,000 has been paid to its 
members. The accumulated funds are equivalent to £79 3s. 9d. 
per ordinary and associate member. The strongest centre of 
the organisation is Glasgow with 570 members, London comes 
second with 366 members, Manchester third with 358 members, 
Barrow fourth with 322 members, and Sheffield fifth with 281 
members. Seventy-seven members were in receipt of old-age 
pensions at the close of the year, the sum paid in this respect 
being £898. The management expenses amounted to slightly 
over 6 per cent. 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
C pl t Specifi ti 











STEAM GENERATORS. 


109,647 (13,256 of 1916). September 18th, 1916.—Steam 
BoILer with SEPARATELY HEATED WATER Drums, Thomas 
Ernest Halliday, Glenesk, Bishopstoke, Hants. 

Tuts steam generator comprises the combination with a single 
steam-forming drum of two or more series of water-heating drums 
arranged in parallel and communicating therewith. Each of the 
drums is provided with an internal flue containing a liquid fuel 
burner. Sectional views of such a boiler are given herewith— 
Figs. land 2. The feed water enters the two vessels B C, which 
are the first water-heating drums, thence it flows into the drums 
DE by way of the pipe K. All these drums have central cylin- 
drical flues, Galloway tubes, and oil fuel burners H are provided 
forthe drums DE. From these drums the water which has been 
raised to a high temperature is admitted to the steam drum F by 
means of pipes L, The ends of the flues in the vessels D E 
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Fig. 2. 


remote from the oil}burner are connected at M to the flues of the 
lowermost drums'B C. An additional burner N may be provided 
as shown in Fig. 2, this burner being used when it is required to 
force the boiler. In either construction the flue gases pass along the 
central flue of the vessels B C from left to right in Fig. 2, and are 
then conveyed by an outside connection O into the space inside 
the casing but outside the chain of vessels. The various water- 
heating vessels and steam-forming vessel are separated from 
one another by asbestos shields or other refractory material, as 
indicated at J. These partitions extend only part of the way 
along the boiler from the left-hand end as shown in Fig. 2, but it 
will be seen that at that end of the boiler they shut off the central 
space between the vessels from the surrounding space and casing. 

September 18th, 1917. f 
109,633 (11,049 of 1916). August 4th, 1916.—SuPpeRHEATER, 

Roland Sydney Portham, Billiter Buildings, Billiter-street, 
London, E.C. 

This is an improved construction of superheater for boilers of 
the fire-tube pattern,such as marine boilers, intended to work 
either with coal or oil fuel. The drawings—Figs. land 2—show 
the arrangement in the uptake. The headers A to which the 
superheater tubes are attached are mounted so as to be capable 
of adjustment relatively to the boiler plate, so that the pipes 
attached thereto may be inserted or withdrawn more or less from 
the fire tubes. The inventor mounts a screwed rod F upon the 
forward header by means of a ball joint G, and passes the end of 
the rod through a hole in the front of the smoke-box. A nut H 


N°109,633 


























Figet. 


is threaded upon the screwed rod, and is attached to a wheel I, 
whereby the nut may be conveniently manipulated. The nut 
is disposed within a housing K which is bolted to the smoke-box 
plate, and is prevented from moving longitudinally. It will 
thus be seen that after the bolts E have been removed on rotating 
the hand wheel I, and thereby the nut H, the screwed rod will be 
caused to move longitudinally, and thus draw the headers A A 
away from the boiler plate, or vice versd, according to the direc- 
tion in which the nut is rotated. Suitable flexible joints are 
disposed in the steam pipes connected to the headers, so that on 
moving the headers the connections will not be broken, or the 
movement of the headers may be allowed for by inserting or 
taking away spare pipes from the steam connections as desired. 
—September 27th, 1917. 


INTERNAL COMBUSTION ENGINES. 


109,662 (13,575 of 1916). September 25th, 1916.—ApsusTABLE 
Cootine System, Carl Semmler, 1, Schiitzenstrasse, Wies- 
baden, Germany. 

Tn this system a ¢ooling liquid is employed which has a boiling 
point above that of water. The temperature of the cylinder is 
maintained above that of the boiling point of water by con- 





trolling the amount of heat which is extracted from the cooling 
medium. most é rtant feature of the arrang' t, how- 
ever, consists in the ossibility of varying the action of the cooling 
elements, and thereby at any time maintaining the temperature 
at a point above the boiling point of water. For this purpose 
the cooling element is provides with a hood which, according 
to the amount of heat required, may be lowered to a greater or 
less extent, and by this means puts out of action a greater or less 
part of the cooling element. Fig. 1 diagrammatically illustrates 
an arrangement of this kind in accordance with this invention. 
A is the cylinder head, B the piston, C the wall of the cylinder 
head, D the cooling device, which is constructed as a receptacle 
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Fig. |. 


for the cooling medium, E is the cooling medium, and F the 
vertically adjustable hood. In Fig. 2,G represents the motor, 
H a re-cooling device, the action of which can be so regulated 
as to ensure in the cooling jackets a temperature above that of the 
boiling point of water but below that of the boiling point of the 
non-volatile cooling liquid, and J a pump. The heat storer K, 
which is so constructed as to insulate the heat, is connected at L 
with a pipe M provided with a three-way cock N. It is advan- 
tageous to empty the storer K by raising it, and by this means to 
re-heat the motor. In the sams manner, by lowering the storer 
it can be filled automatically with the cooling medium when the 
motor is to be stopped.—September 26th, 1917. 


MOTOR CARS AND ROAD TRAFFIC. 


109,720 (9 of 1917). January 2nd, 1917.—Front Driven 
Moror Veuictes, Arthur William Brightmore, Burford, 
Egham, Kent. 

This invention relates to the method of articulation of the fore- 
carriage to the main frame of a motor vehicle, so as together to 
form one vehicle in such a manner as to permit of it travelling 
over uneven ground, without interfering with the steering, and 
to admit of the fore-carriage or tractor being used with different 
bodies. The fore-carriage A is supported on the front axle B, 
either through the intervention of springs or not, and it is con- 
nected to the body of the vehicle C—which is also carried on the 
back axle or its equivalent—by a ball-and-socket joint D above 
the centre of the length of the front axle B, and by its connection 
to the slider or runner E on the body of the vehicle. The fore- 
carriage is pivoted to the slider or runner E at F by means of a 
pivot pin. This slider or runner is capable of moving on the 
circular track G attached under the body of the vehicle so as to 
be concentric with the ball-and-socket joint D. The object is 
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to provide exactly for the rotation of the fore-carriage relatively 
to the slider about the pin F. This is effected as follows :— 
The pivot pin F connecting the fore-carriage to the slider, instead 
of being fixed horizontally, is placed radially to the centre of the 
ball-and-socket joint D connecting the fore-carriage to the body 
of the vehicle. The rubbing surface S T, between the slider and 
the fore-carriage at the place where the pivot pin F is inserted, 
is shaped so as to be at right angles to such radius, #.e., a tangent 
plane to the sphere whose centre is that of the ball-and-socket 
joint D, unless one end of the pin is spherical, say, the slider end, 
in which case the slider carries the socket in which it works. 
Steering can be effected by moving the slider on the circular track 
in the following or any other convenient method :—The circular 
track G, connected to the body of the vehicle, may be provided 
with teeth with which a pinion H, fixed on a vertical shaft J, 
and carried by the slider E engages. This vertical shaft'J is 
provided with a universal joint K at the point where it crosses 
the radius from the pivot pin F to the centre of the ball-and- 
socket joint D, and is driven by gearing.— September 27th, 1917. 


AERONAUTICS. 


109,672 (13,939 of 1916). September 30th, 1916.—HELICcOPpTER 

, OBseRvaTION ArrorAFT, Percy John Pybus and others, 

Thornbury Works, Bradford. 

The framework of the machine A supports at either end the 
stator B of a squirrel-cage induction motor. The controller 
handle is shown at C and the regulating resistance at D. The 
cable E which secures the machine toe the ground also serves for 
the{supply of current to the motors. The connections between 
the resistance D and the motors B do not appear. Each of the 
motors drives one of the helicopters F, which are respectively of 
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_left and right-handed pitch. To reduce the weight of the appa- 
ratus the motors B may be designed for a high voltage such as 
3000 or 4000 volts, and as they are directly coupled to the pro- 
pellers they may run at high speed, say, 3000 revolutions per 
minute. The observer has his post at the centre of the machine, 
immediately above the resistance D, and a stand G is shown for 
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supporting the device when at rest on the ground. Obviously 
such a machine is wholly dependent upon the supply of power to 
the motors and helicopters, and if that power failed the machine 
would quickly fall. In case of such an accident, in order to save 
the observer's life, he is provided with a parachute H for use in 
case of emergencies.—September 27th, 1917. 


MINES AND METALS. 


109,766 (7973 of 1917). June 4th, 1917. — Maenetic 
Separators, Hardy Patent Pick Company, Limited, 
Heeley, Sheffield, and another. 

In magnetic separators of the rotary pattern the object of this 
invention is to provide an improved construction and arrange- 
ment of the magnet employed whereby increased magnetic 
fields are obtained, and on the cutting off of the current the 
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magnets are effectively insulated from the effects of induced 
magnetism from the adjacent active magnets. With this 
object the inventors provide on both. sides of each electro- 
magnet magnetisable metallic struts or arms F, making contact 
with the barrel C and casing B.—September 27th, 1917. 


BUILDING. 


109,690 (15,862 of 1916). November 6th, 1916.—Construc- 
TIONAL STEEL AND LRroNWoORK, William Guest and another, 
West Ferry-road Engineering Works, Millwall, London, E. 

For constructional steel and ironwork this invention is for 

a unit consisting of a plate of rectangular shape, with flanges 

extending round its periphery, and in the flanges are holes to 

receive bolts by means of which the units are joined together. 
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Preferably the unit is made from a mild steel or wrought iron 
plate pressed to form the flanges which are contiauous and 
unbroken, all the corners being formed from the plate without 
welding, and preferably also one or more corrugations are 
formed in the plate by pressingit. For light structures a number 


the holes in their flanges to form a girder, and in heavier struc- 
tures two such girders are joined together by means of plates, and 
are so arranged as to form either a box or double channel girder. 
The accompanying drawings show a unit of construction and 
girders and buildings made of the same. Fig. 1 is a unit of 
construction, Fig. 2 a girder made of a number of units, Fig. 3 
a box girder made of a number of units, and Fig. 4 is a double 
channel girder made of a number of units. Fig. 5 shows pressed 
corner pieces for connecting together the stanchions and rafters 
of a building, and Fig. 6 shows the stanchions and rafters 
secured to a corner piece.—September 27th, 1917. 


LIGHTING AND HEATING. 


109,639 (11,844 of 1916). August 2Ist, 1916.—ELecrric 
a Joseph James Denton, 100, Long-acre, London, 
IC. 

In producing and controlling high temperatures in electric 
furnaces this inventor forms an ionising path for the electric 
current by chemical agency using substances or compounds, 
which, when in a state of fusion or liquid or blended with others, 
set up free ions. The furnace shown has walls of any suitable 
material capable of withstanding a temperature up to 2000 deg. 
Cent., and lined with non-conducting material. Any common 
material, such as sand, clay, waste, which offers a high resistance 
to the current is used as the resister and heater, and to this is 
added in appropriate quantities other material selected according 
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to their ionisation qualities and calorific values to suit the 
temperatures which it is desired to attain. A convenient and 
economical starter is formed by using a caustic alkali which, 
mixed with sand and made in the form of a cartridge D, is placed 
upon the refractory material; or it may be sprinkled into a 
gulley made in the mass. By pouring water thereon it becomes 
ionised and permits of the passage of the current which will 
heat it to conductivity—dissociation reactions taking place as 
the water is being driven off. This fusion mass will ionise, and 
gradually render conductive, the materials of the resister C and 
so permit the impressed E.M.F. to act with consequent Joule 
heating effect on the said materials.—September 21st, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


109,701 (16,942 of 1916). November 25th, 1916.—Toor Suipe 
ror Latnes, Arthur Drummond, Ryde’s Hill, near 
Guildford. 

This invention relates to the tool slides of lathes, in which the 
cross slide is clamped or locked after each adjustment, the 
chief object being to enable the various movements of the 
cross slide to be effected by the operation of a single part. The 
locking bolt A of the cross slide B is provided with a locking arm 
or lever C adapted, when turned in one direction, first to release 
the slide and on further movement to withdraw it from the work- 
ing position and to hold it in the withdrawn position ; and, when 
turned in the opposite direction, first to allow the slide to move 
to the working position and on further movement again to lock the 
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slide. The arm or lever is provided with a nut or tapped boss D 
screwing on the end of the locking bolt—which passes as usual 
through a slot in the slide—a pawl E engaging a small fixed 
ratchet F which retains the arm in the unlocked position, the 
unlocking movement of the lever first unscrewing the nut to 
release the slide and then, on continuation, withdrawing the 
slide through a pin or stop so as to move the tool away from the 
work. ‘To return the tool for the new cut the pawl is released 
at the reversal of the lever and the slide allowed to move forward 
again as the lever turns until the working position is reached, 
the further movement of the lever re-locking the slide,— 
September 27th, 1917. 


MISCELLANEOUS. 


17,248 of 1914. July 2ist, 1914.—Moror Piovcu, Henri 
Amiot, 50 Rue Lesage, Rheims (Marne), France. 





of units are joined together end to end by bolts passing through 


_ This is a reversible plough in which the beam carrying @ 


number of shares is rotatably mounted, so that it may be turned 
on its longitudinal axis bringing one or other set of shares into 
operation, according to the direction of motion, The arrange 
ment is shown in Figs. land 2. The plough beam A is carried 
at one end by a member having at one end a pivot B for the 
beam, the pivot being carried by a cross bar C mounted on the 
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carriage frame D and being mounted so as to be rotated in one 
direction or the other, the member carrying the pivot co operating 
with an are-shaped frame, so that it may be guided when the 
plough beam is reversed or otherwise moved. The mechanism 
by which the frame is caused to revolve comprises a hand wheel 
E, shaft F, chain wheels G, H, worm J, and the cable K,— 
September 27th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On one of the patents given below £11 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 6634/12.—Internal combustion engines; regulating, 
In a two-stroke cycle engine the duration of opening of the 
air valves is reduced when the engine is slowed down by sliding 
the cams axially, the cams having more than one operative 
part. The duration of opening of the fuel valve also may be 
reduced, the waste of spraying air being thus avoided in a 
similarmanner. Krupp Akt.-Ges., Germaniawerft, F., Germany. 
Dated April 13th, 1911. 

No. 6777/12.—Internal combustion engines; regulating 
cylinders receiving liquid fuel. In an engine wherein the 
quantity of fuel, the tine and extent of opening of the fuel valve, 
and the quantity of injection air are simultaneously varied 
according to the load on or speed of the engine ; the pressure of 
the injection air is also varied. Otten, H., Germany. Dated 
June 12th, 1911. 

No, 7246/12.—-Internal combustion engines. Two-stroke 
cycle engines; frames. In engines having oppositely moving 
pistons and one or more charging pumps adjacent to the working 
cylinders, the cylinders and pumps are wholly or partly sur- 
rounded by a reservoir which serves as a support for the cylinders, 
Allgemeine Elektricitats-Ges., Berlin. Dated March 24th, 1911, 
No. 7303/12..Submarine mines. Relates to floating mines 
of the type in which the explosive charge is ignited by percussion 
mechanism, and consists in means operated from the exterior 
of the mine whereby the firing mechanism is rendered inoperative 
when desired, and also in mechanism whereby, on throwing 
the ignition mechanism out of action, the cable drum is simul- 
taneously released, so that the anchor cable is paid out to allow 
the mine to rise to the surface. Lernet, A., Vienna. Dated 
April 3rd, 1911. 

No. 7669/12.—Purifying water. Carbonates of the alkaline 
earths are removed from water to be used for brewing and 
malting purposes by heating the water under pressure and at 
once separating the precipitates by filtration or decanting. 
The water is preferably heated in an incompletely filled tank and 
agitated during the heating either by steam or by mechanical 
means. Jalowetz, E., Richter, E., and Schuckher, A., Vienna. 
Dated April Ist, 1911. 

No. 7900/12.—Furnaces; charging. In a_ blast-furnace 
charging apparatus of the kind in which a bucket or skip con- 
taining a charge is suspended from a trolley or traveller running 
on an inclined track, oscillations of the bucket are prevented 
by a coupling device either of invariable length or of a length 
which adjusts itself to the inclination of the track. Deutsche 
Maschinenfabrik Akt-Ges., Germany. Dated April 22nd, 1911. 

No. 17973/12.—Respirators. In a regenerative breathing 
apparatus the absorbent chamber is provided with trays, each 
having several openings so that several independent streams 
pass through simultaneously. Dragerwerk H. and B. Drager, 
Germany. Dated April 3rd, 1911. 

No. 8494/12.—Small arms; breech actions, sliding barrel 
and breech block ; breech actions, sliding breech block. Relates 
to ejectors for automatic guns in which the cartridge cases are 
ejected by a lever pivoted to the casing and adapted to be struck 
by a stud on the breech block on normal recoil, and consists 
in providing a second stud on the breech block which strikes 
the lever and causes it to eject the cartridge charger when the 
breech block is retracted by hand beyond its normal recoil 

position. Oecesterreichische Waffenfabriks-Ges., Austria. Dated 
May 16th, 1911. 

No. 8501/12.—Small arms; sights. Relates to auxiliary 

sighting-devices for use when firing at targets invisible to the 

marksman, of the type in which an arm containing a spirit-level, 

which is observed by the aid of a mirror, is pivoted to a plate 

provided with a graduated scale over which moves an index on the 

arm, and consists (1) in means for readily securing the device 

to the gun ; and (2) in means for mounting the mirror upon the 





index arm. Muller, A., Germany. Dated November 28th, 
1911, 
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LONDON: FRIDAY EVENING, NOVEMBER 9, 1917. [Pxice{ scrrittesr 
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IN THE saan OF THE R.E.T. CONSTRUCTION 
OMPANY, LIMITED. 


Notice is Hereby Given that 


the Creditors of the above-named Company are required, 
on or before 30th day of November, 1917, to send their names 
and addresses, and the particulars of ‘their debts or claims, 
and the names and add of their f any, to the 
undersigned, Alfred of 28, King-street, Cheapside, 
London, E.C, 2, eae Accountant, the Liquidator of the 
said Company ; and if so required by notice in writing from 
the said Liquidator, are by their solicitors to come in and 
prove their said debts or claims at such time and place as shall 
be specified in such notice, or in default thereof they will be 
excluded from the benefit of any distribution made before such 
debts are prov 
Dated this 6th “day of November, 1917. 
(Signed) ALFRED af ym 
quidator. 
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PATENTS AND DESIGNS ACT, 1997. 


Notice is Hereby Given That 


HAROLD Fcc agp te YA —. fo rege Yarrow 


and Company. Limited, Scotstoun, G w, Scotland. Engi- 
necr, SEEKS LEA v Eto AMEND the SE SPECIFIC: sige Ay 


in connection with the application for LETTE 
No _— for “Improvements relating oy Submarine 
Vessels. 
Particulars of the proposed amendment were set forth in the 
Illustrated Official Journal (Patents) issued on the 
Ne Rees nd 1917. 
Any person or persons may give notice of argos to the 
ame ndment by leaving Patents Form No. 18 at the Patent 


STEAM BOILER FOR SALE. 


ge Corporation of Hemel 
gps has one 22ft. by 6ft. CORNISH BOILER 
FO i SALE, complete with Meldrum's furnace and a 
= nD 


First- -class Tool Designers Re- 
QUIRED for West ion Works. ust have had good 
_ oe experience on high-class work. Only those not 

iy upon Government. ae and residing within a ten- 
mile radius, need apply.—Add: ne age, — and 
experience, 349, oe atagivess "0 





Tusured ¢ to 30 1b. with the “dearer gs wo Co. 

Orders to view may be d, from 
whom particulars and forms ot aot tore may be obtained. 

Tenders must be'sent in on or before the 27th inst. The 
Council will not necessarily Wy ones | the ~ or any Tender. 





Borough Engineer. 


Town Hall, Hemel Bempeed. 
17. 438 


3rd November, 19 





anted, Competent Man for 
Suneristcation the Unloadi of 
English Timber. Permanent situation; meow lary foe the 
right man, No person already on Government work will be 
engaged.—Apply your nearest Employment Exchange, giving 
experience, age, | and salary required, and mentioning ** The 
Engineer” and No. A3980. 439 a 








anted, Engineers, Experienced 

in Estimating Cost Prices of Machining Work and 

Fixing Piece-work Prices. No person resident more than 
10 miles away or already employed on Government work will be 
engaged —A pply, A.D. T.C., Room 38, Hotel ear le, 








Office, 25, Southampton-buildings, London, W.C., within one 
calendar month from ay —— i Te Journal. Wan anted, Engineer-i -In- -Charge for 
Ww. PLE FRANKS, London Power-house. Incligible. State experience.— 
_ 489 4 * Comptrol er-General. _ | Address, 472, “ The Engineer ” Office. 472 4 
PATENTS AND DESIGNS ACTS, 1907-1914. 


TREATMENT OF OIL. 


[helProprietor of British Letters 


Patent No. 29,862 of 1912 is DESIROUS of ENTER- 
ING into NEGOTIATIONS with British Manufacturers with 
a view to the commercial DEVELOPMENT of the said 
PATENT. It relates to the extraction of light oils from heavy 


o \s. 
Address : BOULT, WAVE and 'tKNNANT, 
111 and 112, Hatton- 
London, E.C. 1. 


en, 
480 





(joventry Education Committee. 
APPLICATIONS are invited for the POST of PRINCI- 
PAL of the Municipal Technical School. Commencing salary 
£609 per annum. 
Particulars of the appointment and forms of application, 
which must be reurnea on or before Ist December, 1917, may 








be obtained from 
FREDK. HORNER, 
Secretary. 
Education De 
Council —_ Cov entry, 
6th November, 1917. 458 
‘ ° 
orset Count Council. 


EDUCATION COMMITTEE 
WEYMOUTH ata AND TECHNIVAL 
00. 
APPLICATIONS are invited for the POSTS of— 
1, ASSISTANT MASTER, to terch Engineering Science 
in the Day School of Engineering‘for Engineer 
Apprentices. Ability to teach practical mathematics 
and machine construction an additional recommen- 
dation. Teaching and workshop experience essential. 
: Commencing _ a £200, rising by annual incre- 
moe of £10 to 
2. ASSISTANT icone in the Junior Technical De- 
Ee with good qualifications in Science and 
cage and able to assist in general form 
work. Al metal work 


bilit ty to teach sroodwork an 
salary 





£180, rising by annual eee of £10 to 
In both cases candidates must be ineligible for or exempt 
from military service. 
Forms 0 hi to d from the undersigned. 
to whom they “must be returned completed not later than the 
24th instant. The appointments must be taken up early in 


January. 
CLEMENT G. ——- 


htai 





County Offices, Dorchester. 


ity of Nottingham. 

The Works and Ways Committee are prepared to receive 
TENDERS for the SUPPLY of the undermentioned 
STORES and MATERIALS, the contracts to commence on 
“he Ist January next, and to terminate on the 3lst December, 





118:— 
(A) CEMEN' 
(1B) BLUE LIAS LIME. 
(C) RED BRICKS. 
(D) aE BRICKS. 
(E ER 


) TIMB 
(F} STONEWARE PIPES, &e. 
STONEWARE PIPES, GR a 

IRON CASTINGS, ge! GU LLEYS, &c 
1) YORKSHIRE : FLAGS, KERB, &c. 
GRA ETTS, K KERB and BROKEN GRANITE. 
GRONSTONE SLAG, CHIPPINGS, &. 
RIVER GRAVEL. 


) COAL. 
) PICKS, PROV ELA, SCOOPS, &c. 
) IRONMONGERY 
) SCAVENGING and OTHER BRUSHES. 
DISIN FECTANTS. 
(kK) REFINED TAR. 
PITCH. 
CREOSOTE OIL. 
PLUMBING WORK (for ho pag 
Forms of Tender may be obtain on applying to Mr. 
Arthur Brown, M. Inst. C.E., City Engineer, Guildhall, 
Nottingham, on payment of a "deposit of 5s. each, which 
will be returned on receipt of a bona fide Tender, in accord- 
ance with the specifications, providing such Tender is not 
withdrawn, and is delivered by the time stated below. 

Patterns and samples en Gloag inspected at the Eastcroft 
—_ London-road, Notting! 

he Committee will not consider any Tender except on 

the authorised form of Tender, which must be delivered to 
the undersigned, in the official envelope provided, on or before 
Thursday, 29th November, 1917. 

The lowest or any Tender will not necessarily be accepted, 
and Tenders will only be accepted from persons who conform 
to the oe as regards paying the local standard rate of 


oe 


wages, &c., to the working rules of the Nottingham 
District applicable to the various trades, 
By . 


ete Town Clerk. 


Guildhall, Nottingh Sth Ni ber, 191 





Wanted, for Controlled Estab- 


LISHMENT, North-West London Ra SSIS- 
TANT WORKS MANAGER or SUPERIN DENT. for 
taking entire control of about 1000 work i ng male a 
female. The position will be a pment oom 
considerable scope for an Engineer who is a systematic -_ 
capable organiser, and has had experience in a somew. 
similar position. No persons more than ten miles away, or 
engaged on Government work, need apply.—Write, stating 
Sate and salary required, to 379, “The E Engineer” 


[»spectors Required for Govern- 
t situated in the Eastern 
Counties. Must be able to work to drawings and be used to 
Micrometer and Vernier. Only first-class men need apply.— 
Applicants ey state age, experience, and requi 
to nearest Employment Exchange, mentioning “ The Engi- 
neer” and number 414. No one already on Government work 
can be engaged. 4144 





Prazg ughtsman Required Tempor- 
a West Midlands; with experience in Pte 
Traction’ 4 preferred. Stat ‘age, experience, sala No 
= —- at ma — to hel peg ee en- 
—. icants must apply to their nearest Employment 
Exon = «the and number = 


raughtsman Wanted, Capable 


and up to date, in General Machine "Tool cae West, 
Riding. Quickness and accuracy essential ; part shop trained. 
State age, so ey salary required, when at liberty. No 
person ee employed upon Government work will be 
oe ye Applicants must ony, to their nearest Employ- 
"and number 18 188. 











Jig aad Tool Designers Wanted. 


t-class men for Press Tools, Turret and Automatic 

pone ot Lay-outs for Aeroplane work. No one at present 

engaged on Government work need apply .—Applicants must 

apply to their hearest Employment Exchange, mentioning 
“The Engiveer ” and number 387 a 


Manager’ Wanted i in Tool Works. 


be thoroughly competent to superintend the 
manufacture of Milling Cutters of every description, Reamers, 
&c., from the blank to the finished article-—W cto), “ke yer 


full particulars of experience, age, salary expect 
Engineer, Good 


P2656, ‘* The Engineer ” Office. 
Mechanical 
Technical Training, to supervise Drawing-office and 

Technical Training. Experience in Elevators and Conveyors 
prefe: Important Government work, with fixed after-war 

ition. Silver badged men preferred, subject to prensa 
No one resident more _— ten miles away, or alread 
Government work, will be engaged. = Replies, which will be 
treated in strict confidence, should state age, full snyeienee, 
with details of past work and salary expected, 
T. B. Browne’s —s Offices, 163, Queen Victoria street, 
London, E.C. 4. 463 a 


ractical Metal Shop Manager 

UIRED by Firm of ame Steel Founders to 

TAKEY ra ARGE of Electric Furnaces and Tropenas Plant. — 

cee stating ok... experience and salary nen & 407, 
“The 














Wanted Immediately for Con- 


TROLLED Establishment in chester district, 
stnart MAN for Factory Expense Section of Costs Department. 
Only those with initiative and thoroughly experi- 

enced in Departmental Returns and ss need apply. No 
one already on Government work will —Give full 
particulars of experience, age and minty reqnired, to your 
nearest Employment Exchange, quoting No. A3973. 422 a 





htsman Wanted for Jigs 


Dr — near Newcastle-on-Tyne. epee nana l 
and experience. No person already employed upon Gove! 

ment work will be engaged.—Applicants must Lapply to their 
nearest Empl > aa Zz 
and number 5a 


[)raughtsman | Wanted for London 


Engineering Works; some knowledge of Chemical 
Plant preferred. No one engaged on Government work or 
residing more than ten miles away need Pais, he 
stating age, experience and salary required, 


Engineer ” Office. 
Drazgh htsmen Required ee 
, larpinte Engine Design; good prospects for the 
right Bens Experience in Internal Combustion Engine 
desirable. No person already mag an upon Government work 
will be engaged. nearent Employ ‘ull particulars and salary 
desired, to your nearest P loyment Exchange, scam i: Ry 
Engineer” and number 41 


[rg ughtsmen Required Tein: 
DIA _ for Small Detail Work, must be neat and 
— in West London district.—Only those not already upon 
Yr sxon emer a and residing within a ten-mile radius, need 
address, ting oR: experience and salary ee ate 38, 
“The Engineer ice. A 

















Production and Prime Cost 


ASSISTANT WANTED for Controlled Engineering 
ition to suitable 


Works (Glasgow District). So 
pees qualifications, 


man ; salary according to viel andar 
past experience, and salary expec’ 


employed on Government work nd — y.— ly to the 
nearest Employment Exchange, quoting “ The Ene, eer” and 
No. 486. A 





Wanted, Technical Assistant 


for Power Plant Work ; age about yo gos 
stating age, qualifications, experience and salary Tequir 


Required for South Wales, First- 
it JA ote art Ba ENGINEER, to Take 

Charge of the Erection of a e Battery of ing “pa pr 

Ovens.—Address, 476, ** The Engineer” Office. 476 





rat ae by copies of testimonials, should be 
‘he Engineer ” Office. Moa 


? = 
orks Manager’s Assistant 
ANTED for Controlled Establishment, North-West 
London district. Good cen and permanent position fora 
man possessing good all-round Engineering knowledge. Appli- 
cants should have received a thorough training in systematic 
and efficient Factory Organisation. No persons more oa 
ten miles away, or engaged on Government work, need oh 
Write, o aeets qualifications and salary, to 380, het 
neer” 








Reauiredi in Government F factory 


Draugh tsmen (Two)( Mechanical) 
IRED ey Midland Manufacturing Firm. Prefer- 
with experience of modern Steam and 





ectrical Plant and General Millwork.—Apply, giving age, 
experience, salary q d, and r , to your —— 
o “ E 





No one on Government work will be é 
A 


Draughtsmen, 2 or 3 Mechanical, 


a with experience of Desi; of Mills, for 

4 nh and — machinery, REQUIRED by Engi- 

neers in State full particulars, experience, salary, 

and when at liberty. No person at present on Government 

work or residing more than 10 — away will be a -P4 _ 
es 2e. 





example, 











for work in 





Training. 


Beep Address, 417, ‘‘ The Engineer 
Engines, several YOUNG MEN wie Bolentias oginesring ngineer - bir sop Re- 
QUIRED for Works Power Plant aay ee of alarge 


Men already on Government work need not apply.—Send full 
details of experience and salary required to your nearest 
Employmeut Exchange, quoting ‘“‘The Engineer” and 
reference No. A3859. 267 a 


Steelworks Engineer Required, 








ssistant Required for Pur- 


CHASING Office of ial Engineering Firm, 
Manchester district. No one rig go tl on Government work 
need apply.—Apply, stating iNojme perience and salary 

ah , to your nearest Em lic Exchange, quoting 
he Engineer” and No, A392¢4. 357 a 


to Extension and Maintenance of Melting 
(Bessemer, rT and Electric), Rolling Mills, 


Furnaces 
Brown, Bayley’s Steel Works, 
48a 


Forges. &.—Add 
Lid, Sheficld. Sheffield. 


Wantes, Assistant Metallurgical 


CHEMISTS, experienced in the Analysis of Steel, &c., 








Assistant (Departmental) Re- 


UIRED by Engineers in London for taking in hand 
Boers By ordering materials, and following progress. Appili- 
cants must have jsimilar experience. State age, salary, full 
particulars, and when at © person at present on 
Gevernment work or residing more than 10 miles away need 
apply.—Address, 445, “‘ The Engineer” Office. 445 4 


(Chief Inspector Required by 


Government controlled establishment in Eastern 





Carbon by Combustion. To work 8-hour shifts. 


State age, experience, and salary required. No person already 
employed upon Government work will be en —Applicants 
must a apply. to their nearest Employment Exchange, mention- 
ing “T ngineer ” and number 450. 430 a 





(Chemist, First-class, Required 


for large manufacturing concern, cat district. 

in Metallurgy (especially steels) and Photo 

be Vrite, giving details of experience, salary 

reg &c. Noone aiready engaged on Government work or 

—s more than ten miles away need apply. Sauarer ik 
The Engineer” Office. 





Counties, for paces J Finished Metal Parts for A 
To be directly responsible to the management. Must be man 
of good type, with first-class experience, who can inspire con- 
fidence, and only persons with such qualifications need apply. 
No one already on Government work can be engaged.—Appli- 
cations to be made through nearest Employment Exchange, 
stating age, experience, and salary desired. Please mention 
“The Engineer” and number 412. 4124 


Designer, Motor Boats, Yachts, 


&c., REQUIRED for London Office, "gusts ike 
pening for capable 





gaged on urgent Admiralty work. Good o 
on. State salary required, and give full particulars of experi- 
veoh also enclose copies of testimenials, No person at present 

engaged on Government work or resident more than 10 miles 
distant should apply.—Address, 487, ** The Engineer” Spas 
A 


(jhemist Wanted for a 


Tron Works ; must mers had considerable experience in 
all classes of pig ‘iron, ore, &c., analyses, and be capable of 
Supervising Laburatory Statf of from 6 to 8 in number. Syn 4 
stating age, experience and salary expected, to Box 411, T. BR 
Browne's Advertising Offices, 163, Queen Victoria-street, 
London, E.C. 4. 437 a 


hemist Wanted, with Steel- 


WORKS experience, for Electric Furnace work in heen 
South of England. ressive position; good pros 
State ‘salary uired. No person already employed eee 
Government work will be engaged.—Applicants must apply to 
their nearest Employment Exchange, mentioning ‘“ ‘fhe 
Engineer” and number 382 a 








Die Sinker. — First-class Die 


SINKER for Heavy Drop Stampings, including Motor 
ranks and Aircraft work. Permanent situation. ive fuil 
particulars as to wages, &. No ae already employed upon 
tdovernment work wili be engaged.—Applicauts Must apply to 
their nearest Employment bxcnange, wentieumng “The sngi- 
neer” and number 0/U. 070 a 


Rea quired in Government Factory 
METALLURGICAL CHEMIST for analysis of ferrous 
and non-ferrous alloys. Previous experience preferable but 
not essential. Men already on Government work need not 
requir —Apply, giving, full details of experience and salary 
. to the nearest or ay exchange, mentioning 

he Engineer” and No. A3s65. 255 a 





Energetic and Active Assistants | | 


RYU 1LRED for foliow-up work in Progress Department 
of Aeronautical Establishment in Eastern Counties. Gooa 
wages will be paia to liveand intelligeut men.—Piease mention 

*‘bne Engineer” and number 413, stating age, experience and 
fairy required, to nearest. Kmployment bhxchauge. No one 
aiready ou Government Work can be engagea. 413 a 


anted, Prime Cost Clerk Se 


Bagincaring Works, London area, with good technical 
knowledge and varied experience. State full particulars and 
salary required. Immediate engagement. No rson at 

resent on Government work or residiag more than 10 miles 
Sistant should apply.—Address, 467, *‘ The Engineer” 
A 





[/ngineer and Manager Required 
aveé the Indian branch of an hucitiedeng fir. Appli- 
cauons are invited from gentlemen of good education, wide 


anted, Draughtsman with 
good En ngineering Training; able to design the 
reschantoa! be epewen of Electric Mac inery ; well versed .in 





general engineering experience, and sound 
abilities. Previous experience abroad very desirable. Must 
be ible.—Adaress, stating age, full particulars of experi- 





(jounty Borough of Hudders- 


Pe knee pate AND. aU I RVEYING ASSISTANT. 
The Corporation invite APPLICATIONS for the APPOINT- 
MENT in the — h En 





neer’s Department of TWO 
TEMPORARY INEERING and SURVEYING 
ASSISTANTS. 
Candidates must have had experience in the preparation of 
—_ and working drawings for Sewerage 
an W 


e Disposal Works, and must be thorough! pany 
to fulfil the duties of the office, particulars of which ma 
— on application to the Borough Engineer, Hud bon 
el 
Applicants a be <a for military duty 
own handwriting, giving full 
panies of pHa ovary ses, present and previous appoint- 
ments, accompanied by not more than four recent testimonials, 
to be ‘addressed to the Borough Engineer not later than the 
21st instant. 
Canvantng will disqualify. 





J. HENRY FIELD, 
Town Clerk. 


471 


Town Hall, Huddersfield, 
November 6th, 1917. 





ence anu sarary required, to 442, “Lhe Lugineer ” Uttice. 


2a 


iagineer-i in-Charge(Temporary) 
aMQUIRED for the Workhvuse, Waterlou-coad. Mwuse 
be energetic and first-class bivver. Ineligible tor service. 
ages ¢ per week, with board, lodging anu washing.—Apply, 
giving fuli details of previous eapelcuce, testimonials, age, &e., 
to CHIEF ENGINEER, Betuna: Green Miltary Lay aie 
Cambridge-road, K. 2. 


frst -class Man Required for 


Progress Routine, &c., experience, ,ur large Engineer- 
lug Works, Manchester district. Capab. 











ge 
ble of cp this 





Sizes 0 
senna a *inowledge of Shop = ea 
ticulars, age, 

No person already engaged on 
employed.—Apply to nearest <= Exchange, men- 
tioning ‘“‘ The Kngineer” and num Woa 


Wanted, Draughtsmen for Large 


pas — — a Pipework ogre potrthony and 
jetails.— letter, stating age wages, 

tothe YORKSHIRE ELECTRIC POWER COMPANY, 
Wellttgton-rond. Dewsbury Only men free 4 leave present 
employment need apply. 43a 


W anted Immediately, ip 
En a —— of i sectoning J igs and Tools for : 
yployment Bxchabge, quoting “The Engineer” and. No. 














Department on modern lines; must 
sysvematic, able to reorganise’ a Seinen: ana supply 
accurate reports promptiy. Permanent position for good 
man. Experience in large Engines, in adaition to manufac- 
turing quantities, would ve an advantage. No one on Wovern- 
ment work wiil engaged. State age, = particulars, ex- 

rience and salary required.—Apply your nearest 

mr? Tea Exchange, quoting “* ‘Lhe f M = wer 14 No. 





A314. No persons already on Government work need apply. 


Wanted, Mechanical Draughts- 


MAN for West London district. No person resident 

more than 10 miles away, or engaged on Government work need 

apply. State experience and salary.—Address, 474, “The 
Kngineer ” Office. 4744 








and progressive factory near Lo to-date experience 
in steam plant operation and in baller a power house lay-out 
essenti G experience in the general arrangement of 
works plant and the preliminary desi of buildings also 
necessary.—Apply, — age, salary, and full details of train- 
ing and = rience, to Box 256, c.o. Mitchell’s Advertising 
Agency, now-hill, E.C. 1. M24 


Pirst- -Class Draughtsman, With 
team Crane experience, WANTED IMMEDIATELY. 
Give full iculars, stating age, experience, and salary 
paseen } be person already employed upon Government work 
will be engaged.—Applicants must apply to their nearest Em- 
ployment, eae mertioning “The Engineer” and 
number 306. 306 a 


Lady. Tracers Wanted (Experi- 


~ am for General Engineering Tracing. No one at 
present engaged on Government work need api —Applicants 
must apply to their nearest vers “ms Exchange, ——— 
ing ‘‘ The Engineer” and number 388 


Reguired, First-class Dance 
N, used to building construction, ferro-concrete and 
structural steelwork. —Write, stati ing age, Leg ae and 
salary reer rs WALTER BRIDGEs and CO ae 5 — 
Hall-court, E. 


Required for Large Government 
cuntrolled Factory in the Midlands, a competent Jig and 
Tool Draughtsman for Aeroplane gine work. No person 
already on Government work will be eugaged.—Apply, stating 
age, reference and salary required, to your’ nearest Employ- 
ment Exchange, mentioning * The Engineer ” and No. A3967. 
A 


Several First-class Mechanical 
DRAUGHTSMEN with workshop experience and techni- 
cal training are REQUIRED immediately by well-known Engi- 
neering Firmin London. Ordinary working hours 404; overtiine 
pay and good war bonus. No one employed on Government 
work need apply.—Apply, with full particulars of traming, 
subsequent experience and qualifications, to your nearest Em- 
ployment Exchange, quoting “‘The Engineer ” and gt ae. 
A 


Sx Draughtsmen Required at 


once. Must be capable of designing Jigs and Tools for 

high-class engines. No one on Government work need apply. 

pen eay | to your nearest _—— Exchange, quoting 
n, 


“Th gineer” and No. 
ix Draughtsmen Required, 


experienced with Aeroplane and Internal yak 























Engines. None on Government work to apply. -~Apply to your 
nearest Employment Exchange, quoting ** ‘The Engtaser ” and 
No. A3970, 478 a 





everse Gear Missing from 

S. YACHT bem DE-LYS.—Will Engineer who 
received this as re) ast year please communicate with 
POPE’S WHAR ingston-ca-Thames, the address having 
been lost. P2701 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND O0., 
46, Watling-strect, LONDON, EO. 
26, Celianwecketredk, Newcastle-on-Tyne, Sp X06 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paers Il., Ill., 1V., LXXXVI. 
Numerical Index to Advertisements, 
Paes LXXXV. 








THE ENGINEER 











\ anted, Foreman; Tank, Cistern 


and General Tronplate Works (6 o'clock man); must 
thoroughly understand drawings ; character. No one on 


Exgineer - Draughtsman (44) 


Seeks Responsible Position ; 2 years’ general mechanical 
experience, including the pl: unning and erection of buildings, 








anted, 20,500ft. of Second- 


HAND or NEW Sin, STEAM PIPING, and 8500ft. of 
ba we and fittings, must stand 250 lb. pressure. Also about 





Goverament work or residing more than ten miles away from | layi laying- -out of plant and machinery, supervision, maintenance, ILE of TRAMWA Y LINES, with points, crossings and 
London eligible for the post. Full particulars, ~— required, e control of men.—Address, P259, “* The Engineer” — sleepers, 141b. rails preferred.— Full particulars to Ww. 
age, Ke. —Address, P233, ** The Engineer ” Office. P2335 a P259 BRIGGS, South Park, Lincoln. 454 F 





Frereman Wanted for Fitting 


and Machine Shops of General Engineers, London ; 
about 40 men. No one engaged on Government work or 
residing more than ten miles away need apply.—Write fully, 
stating age, experience, &c., P248, “* The Engineer ” Office. 
P248 a 


Foundry Foreman Wanted Im- 


MEDIATELY for London Ironfoundry; must be a 
practical Moulder, with good general Foundry 
experience, and used to control of men; good position for 
capable man. No one engaged on Governmert work or 
residing nore than ten miles away ae ap dly.—Write, stating 
age. experience and salary required, “The Engineer’ 
Office. P250 


Wanted, ao who 


is well in with Shipbuilders and Engineers on N.E. 
Coast, to Represent Firm on Admiralty list.—State full parti- 
culars in first mstance to399, “The Engineer” Offce. 399 


Pravel ling Repres entative 

WANTED for Lance ishire district, to handle high-class 
Machine Tools and Small Tools. Preference will be given to 
those with shop experience. No person a ready on Govern- 
ment work will be engaged.—Apply, with full ,erticula's, to 
your nearest Employment Exchange, mentioning ‘* The Engi- 
neer” and No. A3983. 464 a 


Wanted. a Young Roll Turner 


or IMPROVER, used to Light Rails &c —Address. 





thoroughly 














stating age and wages, to 291, “The Engineer” Office. 291 a 
itters and lBrass_ Finishers 
WANTED; also IMPROVER TURNER for works in 


Surrey town, near London. Noone engaged on Government 
work, or residing more than ten miles away, should apy — 
A 


. ° ~ . ° 
ie Sinker Seeks Situation as 
FOREMAN ; 10 years’ experience in drop hammer dies ; 
gad December.— Address, to P243, “Phe — 
Office. ‘ B 


7x-Foreman Brass Moulder 
(age 45); accustomed to all classes of steam and hydraulic 
fittings and heavy engine work, plate and machine moulding ; 
16 years’ experience as foreman; at LIBERTY.—Address, 
P237, “ The Engineer ” Office. P237 » 


Foreman Body Builder Requires 


CHANGE. Over twenty years with leading firms. 
Timber expert, draughtsman, and designer — Used to control 
of large staff. Commercial and private work. Must be good 
sound position. Aeroplane work if necessary.—Address, 
P265, ** The Engineer” Office. 








P265 B 


Light, Metal Plate Working.— 


YOUNG MAN OPEN to ENGAGEMENT as FORE- 
MAN or ASSISTANT. Government work preferred. All 
branches. Used to taking ono’ of work and setting out. 
London preferred.—Address, P255, ** The Engineer” oy 





B 





achine Shop Foreman Wants 
SITUATION, thoroughly experienced in the accurate 
production of hi, h-class machining and the pricing of all 
machine work. disciplinarian. Able to organise new 
factory. Three years in present position.—Address, sae, 
The Engineer ” Office. F 


Represe a ve for North of 

land Firm of Haren Engineers, shortly dis- 
ESIRES SIMILAR POSITION. Ineligible for 
service. Woven years’ experience abroad. 
ch. E. Age 30.—Address, P207, “The OT 





mii ~ 
ay Me 





Address, 178. * The Engineer” Office. 
irst-class ardour Wanted, 
with good experience of High-speed Steel, Press Tools, 
and Gauges. Good wages paid ty man of a No one 
already on Government work cau be engaged —Apply, stating 
age, experience, and salary required, to 1 earest Employ ment 
Exchange, mentioning “The Engineer” and number 428 
Ba 


a . ° ° 
>: Larg e Firm of Engineers in 
the Mi ode 
HAVE an OPENING for a YOUTH of Good 
Education as PREMIUM PUPIL, 
the course to include bo: h Works and Drawing-office. 


Address, 2002, ** The Engineer ” Office. 2002 & 





ssistant Manager Desires a 
CHANGE, at present assistant manager of department 
employing over 600 hands in large munition works. t liberty 
fortnight hence. 7 years’ experience in marine seauaieaneats 
4 years in motor trade; 3 years in gun mounting, &c. Tho- 
roughly systematic and efficient organiser. Goc 
in jigs and modern methods of quick tg 
Salary required £450.-- Address, ras The Engineer” 





° ~ 
Epgineer, Constructional Steel- 
ORK, good draughtsman, who has had es ~s 
charge hand and supervisor in erection of steelwork, DEsI 
SIMILAR POST.— Address, P250, ‘The Kngineer * Office 
B 


Engineer Desires Change. Ex- 


ERIENCED in gas, steam, hydraulic, structural, and 





general engineering, also coke oven plant, tanks, &c. Will 
represent go.d firm or take over management of works.— 
Address, P246, “The Engineer” Uffice. P24 B 


es C.E., Inst. Mech. E., B. Se., 


and all ENGINEERING EXAMINATIONS.— i: 
OWLES,. B.Sc., A.M. Inst.C.E., &c., personally PREPARES 
CANDIDATES, either orally or by cor 
of successes during the past twelve years, Courses can be 
commenced at any time. —39, Victoria-street, Westminster. . w. 
a 








Penningtons, Engineering Tutors 
Postal ae in Mecha’ neering, also A.M.I. 

C.E., and A.M.I.M.E. Introductory Course in Engineering 

Mathematics a Mechanics.—254, Oxford-road, Manc! oe 





\ anted, Agencies by Practical 


Engineer who has sound connection with the <j 
En, ineering S Firms i in the North of England.—Address, F 
he Engineer ” Office. P245 » 


A Responsible Private Firm of 


= Merchants, with en buying 








- M4 « € 
| ngineer- Manager, Age 43, 

4 SEEKS POSITION as above, or ENGINEER-IN- 
CHARGE. Accustomed to lay-out of plant. constructional, 
mechanical. railway and fornace work ; surveying and control 
of men.— Address, P254, ** The Engineer ” Office. P254 » 





ngineer-Manager, Experienced 

installation and ruuning ee lighting and tramway 

systems at home and abroad, DESIRES CHANGE.—Aadress, 
P251, “The Engineer ” Office. P251 w 





E ngineer Requires Position as 
4 ASST. WORKS MANAGER or CHIEF RATE FIXER 
(30), 16 years’ experience ge eg and electrical, thorough 
knowleige of methods production on nwor 
aircraft; good organiser, aiceiplibarian, plenty of initiative 
and adap‘ability.—Address, F P22. The Engineer” "Opes aw. 

B 


Engineer, Shop ‘Trained, Experi- 
ENCE in mci. tool, jig, tool, and press tool design ; 
drawing-office executive ; also a ee and good 
knowledge of mch. tool market, DESIRES KESPONSIBLE 
POSIPION —Auuress. P227, * The Engineer” Uffice. 1°227 nr 





Engineering Manager in Large 
lron and Stee! Works Desire; change ; 23 years’ experi- 
ence in ge ieral, structural, locomotive, marine aad iron and 
steel works practice. —Address, P237, “Tne Engineer” 7. 
‘ngineer (35), Experienced in 


am wnnfacture and desiga of smaii electrical machinery, 
E 





A.G.3. paces, and swaging mills, DESIRES POSITION as 
WORKS oy ee or ASSISTANT. Salary £400-£500.— 
Ac idres:, P254, he Eagineer” Office P238 B 





GENERAL MANAGER or WORKS 
MANAGER oF LARGE WORKS, 
]4 Years’ Experience in Similar 


positions in high-ciass engincering works, DESIRES 
improved POSITION. Modern ex,erience in design and 
inanufacture of all ad a -class steam and gas a and 
works Se — n first instance to Messrs. W. J. 
and E : ELLEN. Solicitors, Seak-dhaibeee: 23, 
Southampton-buildings, Chancery- lane, London, W.C.1. 271° 


organisation, and office in cn aol (controlled partn: 
would U NDERTAKE PURCHASING and SU PER ISIN 
of INTERESTS, or in bean spot lots of goods, &c., on 
behalf of responsible Engineering Firms —Address, ai, “The 
Engineer ” Office. 41l p 


French Firm Having Numerous 
clients and excellent connec‘ions amongst Army Con- 
tractors is willing to REPRESENT FIRMS manufacturing 
sheet iron, rolled iron, machine tovls. steam valves, drills, 
cutters and high-s d steels, &c.—Replies, in French or 
English, which should ene if already represented in France, 
should be sent to A. J. COLLARD, 24, Rue de la Chaussee 
d’Antin, Paris. 546 p 


Eagineerin Works, Generating 
ATIONS, and FACTORIES, quickly DESIGNED by 
experienced Engineer on strictly moderate aes References 
from London roughs.—Address, CLA , 29, Amerland- 
road, West-hill, Wandsworth, S. W. P24 


Munition Work Wanted. 


Preferably small shell parts to finish. Machines 
installed for drilling, a se thread sizing, a he — 
Write, Hon. Sec.. BWINGTON VOLUNTARY 
MUNITION WORKS 89, Church-street, N. 16. P2361 
ee — 


anted, Complete Plant of 


VEN EER cone, HYDRAULIC PRESSES, 
GLUE SPREADERS, HOT PLATES, &c., for the production 
of 3-ply wood, sizes approximately 8ft. x 4ft. x 3, 4, 5, or 6mm. 
in thickness.—Send iculars, maker's name, age, price, and 
where to be inspected, LANG PROPELLER, Ltd” "Wepbridee, 


Surrey. 
anted, Electric Vertical Pum e 


for shaft sinking 100ft. deep, for not less than 
g-p.m.—THOMAS JOHNSON, Prescott-street, we. os 


\ anted, High-class New or 
Second- hand HO IZONTAL STEAM a 
with cylinder about l6in. dia. 30in. stroke for 100 Ib. 
sressure. Must be in perfect condition. Adare, 431, ‘The 
Engineer” " Office. 43l F 


\ anted Immediately, Second- 
HAND CHUCKING ——. to ——_ 8ft. to loft. 

diameter, State price and w y be i 

=a AMES W. CARR and CO., ita, 3, ques Victor street, 
































Y 
(jeatlen ian, at Present General 
Manager of ae employing over 1000 hands, DESIRES 
aCHANGE. Proved business organising and manufacturing 
ability. Capable of starting new works for manufacturing new 
article.—Write, Box 984, c.o. A.J, Wilson and Co., Ltd., 1M, 
Clerkenwell-road, London, E.C. 1. 2 16 w 


Heating Engineer and Draughts- 

MAN (30) SEEKS RESPONSIBLE POSITION. 
Thoroughly conversant with heating trade, preparation of 
schemes, and supervision of contracts. Highest references.— 
Address, P252, ** The Engineer” Office. P252 6 


ractical Engineer, 7 Years 
shop and 3 years D.O., now studying course of nos 
arate REQUIRES POST as RAUGHTSMAN 
SISTANT to STRUCTURAL ENGINEER. Age 3; 
ineligible for further military service.—Address, 468, 
Engineer” Office. B 


ractical N ‘aval Architect (45), 
wide peerwtong is OPEN for ENGAGEMENT as 
SHIPYARD MANAGER or in other RESPONSIBLE 
POSITION. Thorough knowledge of works practice and ship 
design. Correspondence invited.—Address, 267, ‘ The 
Engineer” Office. P2657 » 


Nitampings.— Works Manager 
will SHORTLY be OPEN for ENGAGEMENT. Replies 
—Address, P264, 














“The Engineer ” O 
44 


Ass stant 


Expert machine 
Good references.— 
Address, P22, P221 6 


hief Draughtsman, A.M. Inst. 


C.E, expert in L.C.C. re; mietions for a and reinforced 
concrete structures, DES RES preferably as 
M ANAGER. —Address, PDas = The Eannecr” Office. 263 » 


ngineer - Draughtsman (31) 

P DE on ES CHANGE; 12 years’ experience designing, 

r: a natin 5 ee or and ordering steelworks buildings and plant.— 
Address, P23, “ The Engineer” Office. P238 b 


strictly confidential. 





uperintendent or 

ANAGER DESIRES CHANGE. 
aa. Up-to-date methods. 
The he Engineer” O fice. 


and fitting pr 

















anted, Larg Accumulator, 

12in. to dain. ram ; 8 CORNISH or LANCASHIRE 

BOILERS, 100 Ib. pressure. — Address, giving full —— 
and price, ‘to P261, “The Engineer” Office P261 F 


anted, Lathes, 6in. to $in. 

centres, gap bed, screw-cutting; also PILLAR VER- 

TICAL or DRILLING MACHINE. State best price.— 
ROBINSON, Pemberton Works, Wigan. 423 


Wanted, One or Two 225-K.W. 


Direct-coupled GENERATING SETS, 220 volts, by 
Browett and Lindley, or Belliss and Morcom preferred. Must 
be modern sets and in first-class condition._Apply, stating 
price and full particulars, to WATFORD MEG. Cy., a 
Victoria Works, Watford. 


‘ 

W anted, Steel Converters, Tro- 
PENAS or other type, new or second: hand ; 
vessel capacity 2 to 5 tons, with electric-driven 
blast installation, A.C , 3-p) , 50 peri 
220 volts ; for immediate or early delivery.— 


DIENY ‘and LUCAS, 329, High Holborn, 
London, W.C. 1. 446 ¥ 


Wanted, Time Register, An 


make; must be in good working order. State m 
es price. —Box T.R., Smith’s Agency, Ltd., 100, Fleet 


anted to Buy, Good oak: 
HAND BOILER, not less than 601b. preferred ; 
VOLCANISING HAND PRESS, 40in. square; TWO or 
THREE-BOWL oops 40in. wide. — Address, a “ee 
86, Pett herton-road, London, N. 5. P240 


W anted, 350 Yards Double 
STEEL R AIL, secondhand or new, about 60 Ib. 
ard.—Prices, full particulars, &c., to WM. ASQUITH. itd.. 

Highroad Well Works, Halifax. 179 


W anted, 2000 Yards (Single- 
TRACK) STEEL BULL-HEAD RAILS, 70 Ibs., or 
ne ad per yard. New or good second-hand, with fish-plates, 
ny: and where can be inspected, to EARL OF 























—Sta' 
DU DLES 'S CASTLE MILL WORKS, Tipt 410 r 
‘ 








erial Ropeway (Second-hand) 
WANT to carry about 3 Tons.—SWAN, HUNTER 
and WIGHAM PRIGHARDSON: Ltd., Wallsend-on- Tyne. 
r 


arrett or Robey Overtype 
SEMI-STATIONARY ENGINE and BOILER}; must 
be of recent date, fitted with condenser and superheater ; 
about 100 H.P.—Send full particulars, price, and where can be 
inspected, to W. G. BAGNALL, Limited, Stafford. 459 


(j.un-metal Swarf or Scrap, to 


Admiralty specifications, WANTED.—Offers to CLIFFE, 
Great Brook-street, Birmingham. P242 » 


arine Boiler for High- -pressure, 

oft. 6ft. 6in., with Firebox, &., WANTED, or 

REPAIR WANTED done to present boiler. —SALOMONSEN, 
6-7, Cross-lane, Eastcheap, London, >. 3. P269 ¥ 


N ew or Second-hand High-speed 
PLANING MACHINE, to plane 6ft. by 3ft., WANTED ; 
immediate delivery.—Particulars to HART ACCUMULA: 
See Stratford, E. 15. 484 ¥ 
Tew or Second-hand Milling 
a MACHINE, 6ft. by 3ft., WANTED. Immediate de- 
livery —Particulars to HART ‘ACCU MULATOR CO., Ltd., 
4g3 » 


Stratford, E. 15. Bs! 
ower Hammers Wanted. 
to 3ecwt., 


Compressed air or steam, high speed 
% LUCAS, (Be 
¥ 




















arch form.—Ofters in detail to DIENY 
329, High Holborn, London, W.C. 1. 
evolving Fibre Boiler Wanted, 


new or second-hand. Give size and all particulars, with 
lowest price.—Address, P2%9, “The Engineer " Office. P239 r 








(jameron Duplex Pump, Steam 
cylinders l6in., water ee ee by 18in. stroke, 9in. 

in stock.—HARRY H. GARDAM and 
CO., Ltd., Staines. 135 


Fer Disposal, New Plant for 

IE ic ION of PETROL :— 

Six Horizontal STILLS, complete with tubes. 

24 CONDENSER BONES for above. 

One 150 BH.P. National GAS ENGINE, latest type: 
arranged for direct-coupling to generator, and with com™ 
pressed air starter. 

Two 9 K.W. D.C. Siemens ELECTRIC GENERATORS 

Two motor-driven SCREWING MACIIINES, by Maiden 
and Co., of Hyde, from 6in. to 8in., with motors complete. 

Complete GAS PRODUCER POWER PLANT (Kerpely 
Patent Revolving Grate System); about 1250 B.H.P. with 
anthracite; one’ Producer stand-by; can be adapted for 
bituminous fuel. 

The above plant is just as delivered from the various makers, 
has never been fully erected, and can be despatched at amen 
Lying at Thames Haven, Essex, where it may inspected b 
special appointment. Full particulars and prices on Rpadion- 
tion. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 275 « 


or Hire, Pumps and Well- 


BORING TOOLS for Contractor’s Deep Wells, &. 2in. 
to 24in. diam.—R. RICHARDS and CO., Upper Ground 
street, London 8.E. Telephone No. 978 Hop. S22 


Fer Immediate Sale, Portable 


Hydraulic Hinged RIVETING MACHINE, by Sir 
William’ Arrol and Co., Ltd. ; cylinder 10gin., 3ft. gap ; tested 
to 3000 Ib. per sq. in. "Excelleat condition. Inspection by 
one and price from MARSHALIA, 


G 


suction and delivery ; 














or Sale :— 
One Willans-Parsons STEAM TURBINE, direct 
coupled to W por ge Alternator, 1200 K.W., 1200 


, pe 4 ~nercig volts, 3-phase, with exciter, condensing 


350 Kk. ‘W. “ALTERNATOR, three- phase, 50 cy: cles, 
550 volts, by B.'T.H. Co., driven we 1. H.P. Cross-com 

ny Ry ge 

220 K.W. ELECTRICAL SET, com- 
ee ge Expansion Vertical Enclosed Engine, b 
Morcom ; Alternator by B.T.H. Co., wit! 

Korting’s Ejector Condenser, &c. 

Two Willans RECIPROCATING STEAM EN- 
GINES, each coe coupled to Westinghouse D.C Gen- 
erator, ‘000 K an ».., 220-230 volts, with surface 
condensing ae air oa circulating cine; 

One 25 H.P. oa 550 volts, A.C., 
squirrel cage typ 

One 12/16 H.P. MOTOR, 400 volts, D.C. 

One Ditto, 400 volts, D.C. 

MORTAR MILL, under 


engine 7in. x 12in. 


R. H. LONGBOTHAM & CO., Ltd., 


One 


20 r.p.m., 


driven, 6ft. dia. pan, 





WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel. : 44 Wakefield ; 867 Newcastle. 
Tel. ‘da pay Engineer, Wakefield.” 2017 a 





For Sale :— 


One Cochran bibcrag tanga TUBULAR BOILER, 13ft. high 
by 6ft. diameter, passed for 100 lb. working pressure, and 
complete with Hudson Economiser and Feed Water Softening 
Piant. 

Nine Under- driven MORTAR MILLS, from 6ft. 6in. to 8ft. 
diameter pans, both portable and stationary. 

Three HYDRAULIC PRESSES, 6in., 9in., and 12in. rams 
respactively, short stroke, complete with hand pumps. 


Nearly new HORIZONTAL STEAM ENGINE, 9bin. 
cylinder by 18in. stroke, driving a 9 K.W. Dynamo, by 
Crompton, 200 volts, 45 amps., 700 revs.; or would sell 
separately. 


15 BOILER TANKS, from 1000 to 7000 gallons capacity. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London E. 14. 


FOR SALE, 
Large Quantity YORKSHIRE 
and other GAS COKE. 


THOS. DUXBURY and CO., 
N123 Grosvenor Chambers, Manehester. 


Fo Sale :— 


One 16 N.H.P. Marshall's Compound Pg me! STEAM 
ENGINE ,undertype; feed water heater, dia. b.p. cyl. 8in., 
lp. cyl. 123in. , stroke 14in., revs. 155; boiler 120 Ib. pues; 
requires re- ry? 

One 20 N.H.P. Premier GAS ENGINE, Scavenger type, with 
spare parts ; requires overhauling. 

Two Gwynnes din.*Invincible Centrifugal Twin Series PUMPS, 
deliver ga'e wid li aes 70ft. head per hour. Castings of 
guo-metal on ervended C. -plates for motor drive. 

One Sterne’s Automatic Su ‘ace GRINDING MACHINE 
take work 42in. long by 10in. x 10in. 

One Cameron wage Feed PUMP, 
steam cyl., 6in stro 

One Cameron Boiler Feed PUMP, Sin, ram, 7in. dia. steam 

cyl., 6in. stru«e. 

Write to A U.T,, c.0. Street's, 3), Corahill, EB. 2. 3. 2706 


2012 ¢ 








6in. dia. ram, 84 dia., 








Nov. 


- 9, 1917 
— Neer | 





For Sale :— 


12jp. Centre 8.8, and S.C. LATHE, double geared, 4Crt bed, 
24in. wide, 15in. deep. 4-speed cone for 34in. belt, 24in’ 
pooneeete. change wheels, overhead motion (by Whit vorth, 


Manchester). 
13in. Cauttre ‘SS. and §.C. LATHE, nebo aad eared, lead. 


stock, gap bed, lé6ft. long, £2in, x 13in. eep, slidin 
saddle, mie ound tool resis, change wheels, overhead 
motion (Buck ley’s patent). 

pen AL REAK LATHF, heavy head. stock, 


La ange I 
a tt face-plate, T-slotted, polishing attach! 
ment, Paeiicd ev (by G. Broadbent). 
TREBLE- GEARED ATHE, internal break, heavy head. 
5-speed “ane 4ft. 6in. dia. face- -plate, T-s1 tted, 
front 2 ee long, compound tool rests, change wheels 
Gas ENGINE. 125 B.A. P., 18in. cvl., 28in. stroke, two fly. 
wheels, magneto ignition, crank balanced ; 3 can be seep 
running. 
LANCASHIRE porLaR, 24ft. x 7ft. oin. dia., 80 Ib. press, ; 
fittings comple 
HORIZONTAL STEAM ENGINE, l6in. cyl., S4in. stroke, 
fly-wheel 12ft. dia., centre driving pulley 6ft. dia. > 12in? 
face (by Gimsons, Leicester). 


,} oseph Oxley, Vicar-lane, 


ee _ a 9 
Wor =e Blower, 5in., with 
rin, aes | bearings, fast and loose aller oor ‘Habees 
diate DI POSAL. Hd i. KING and CO, Lid gineers, 
Nailsworth, Glos "tO « 





Fer Sale (Built for ae 


licence now cancelled), apes! Nat MPING UNI 
peiting nes eaten Se y 5000 to 6000 gallons per 
our against a of caytning, ,4 to foft, ine. ming | 
suction lift without priming up to 25ft.; suitable salt Pe 
fresh water, or oil ; driven direct by Mawdsley 64 B. H. P., 
Lage motors (slow speed) on cast iron bedplates arias. a 

plant. Immedia‘e delivery.—NEW OTOP sah see 
PUMP. CO. Ltd., 24. Kroadway, London, S.W. 1 


Fer, Sale, Electric Genorating 


LANT, ecanssting Willans — and Parker 
GENERATOR 500 volts, 460 

ELECTRIC MOTORS (2), 00 FLP., 469 volts, 800 revs, and 
one 40 H.P., 230 volts, 400 revs. 

Can be seen running and in perfect condition, London 

Address, P235, ‘‘ The Engineer” Office P23¢ 


For Sale, Electric Motors, 


eighteen D.C., 3 to 15 H.P., 440/630 volts; alko one 
8 H.P. ‘slip ring, 200 volts 50 cycles. Ail for immediate delivery 
a and guaranteed equal to new.—bURDEITE and 





Ltd., 7 . Pocock-street, Blackfriais. SE 1 P24 
FOR SALE. 
Fer Sale, Good Second - hand 
STEAM BOILERS, including ‘ 
*ressu 
One LANCASHIRE BOILER, SOft. x 8ft. reinsure 90}! 
” * pe 22ft. x 7ft. je 85 
a é a 25ft. x 7ft. ” 70 ib 
» #0 ” 26ft. x 6ft. din pe 80 }t 
» WATER-TUBE _,, aa ft Hs. , 150 1b 
Two > ss 1790, pA 150 | 
One a = 2884, ” 150 It 
” ” ” 983, ” § 
Two a 93 4, 100 Ib 
One MARINE BOILER 10ft. x 15ft. »» 160180 1t 
” * 90 1lft. 6in 13ft. 2in. * Ib. 
Two ” %» Oft. 6in. x 13ft. ‘a 1401 
One ” % oft. 3in. x 5Sft. din 100 |! 


ATALOGUE of Stock MACHINERY, 2-3000 Lots, fre« 
on application. Inspection invited. 


HOS. W. WARD, Ltd., 
Tel. : “* Forward, Sheffield.” 


. a.” ’ 

Fer Sale, High-class Pair of 
Compound HAUL LAGE ENGINES, by Worsley, Mesue- 

Co., in practically equa] to new condition, cyls. 22in. and one 
by 42in. stroke, drum 7ft. diameter, helical gearing ; seen fixe: 
in S. Wales.—tslue print and specification on a yplic: ation te 


ALBION WORKS, 
Spl. 4101. SHEFFIELD. 








JOSEPH PUGSLEY and SONS, Ltd,, Cattybrook Lronworks, 
Lawrence-hill, Bristol, A 
jor Sale, Lancashire Boilers, 


30ft. by 9ft. by 180 1b., 26ft. by 7ft. din. by 1201b,, 30ft. by 
8ft. 6in. by 1001b. w. p.;. ECONOMISERS and STEAM 
MAINS —Address, P244, ‘The Engineer” Office. P244 c 


For Sale, One Double Horizontal 


Compound’ Corliss JET CONDENSING ENGINE, 
300 H.P., with rope fly-wheel.—Please apply, H. J. * Sl 


and CO., Ltd., Nailsworth. 
2 Swing Head 


For Sale, One No. fe 


Pneumatic MOULDING MACHINE, by 
Rudman, Lancy and ne Ltd., Taunton. This ‘machine is 
new, not having been '—Price and full particulars upon 
application to £. and H. ROBERTS, Ltd., Deanshanger Ion. 
works, Stony Stratford. 121 6 


For Sale, One 8 Horse-power 
Loco. type BOILER, in working condition, made by 
Ruston, Proctor ana Co., of Lincoln.—Same can be seen, and 
further particulars obtained from HOMOCEA, Lta., Scrubbs 
lane, Willesden, N.W. 10. 427 « 


or Sale or Hire, 














Electric 


MOTORS, from 6 to 300 H.-P. ; PORTABLE STEAM 
ENGINES, from 8 to 40 N.H. rs STEAM BOILERS, CRANES, 
PUMPS, MACHINE TOOLS of ¢ ~~ Lr tion ; reasonable 
terms, immediate delivery.—J. T. LLIAMS and SONS, 37, 
Queen Victo: ia-Street, London, he. Tel. : City 3938. 2025 o 


For Sale, One 45 H.P. Gas 


ENGINE and SUCTION PLANT, by Dadberidgs 
Gloucester. May be seen running any ne aera 5 
6 


“The Engineer ” Office. 
Second-hand Com- 


For Sale, 


POUND STEAM ENGINE, non-condensing, cylinders 
Fly-wheel 13fc. bin. 








-_< and 29in. Lg my iin. stroke. pt 
meter, grooved for in. ropes. po 

SHIRE BOILER, 8ft. 6in. diameter, 26ft. long, 130 ib. w. p- _ 
~~ ” a and other particulars, address, 415, ** fhe ae San 


SECOND-HAND MACHINE TOOLS :— 
426. LATHE, 
No. 170/458. LATHE, 10in. centres, doubte geared, sliding, 


12in. centres, double geared, sliding 
surfacing, and screw-cutting ; bed 10ft. 


Fe Sale, the Undermentioned 
-— and surfacing ; bed 10ft. ; makers, Jennings. 
vy 
es om mbler. 


No. 177465. LATHE, 10in. centres, double geared, sliding 
and ee! bed 10ft ; makers, Marshall, 
Sons a 

No. 178/466. LATHE, iin, centres, double geared, sliding 
and surfacing ; ; 10 ; makers, Ambler. 

No. 181/531. LATHE, 10in. centres, double geared, sliding 


and poe ; 10ft. ; makers, Marshall, 
Sons and C 
One No, 2 Dwight SLATE MARKING MACHINE, vertica! 
adjustment ; travel 6in.; distance from centre of die to fram« 
eT 3 bag ple for marking metal goods. 
n good working order. Inspection by appointment 
Prices) and seatig nope from MARSHALL, SONS -— Cv., 


Sale, Theodolites, 4 


or 

F DRAWING. eS igh SECOND-HAND. 
KSON h Holborn, W.C. 
“ou te tur sy et it 


Sale, Levels, 


or 
F a Pe INSTRUMENTS, pg. 
SON'S, see High W.C. 
x opposi 








4 h Holborn, 
Gray's Inn- road). ’ 2003 


For cobitacniahion ol of Small Advertisements, 


see pages IV. and LXXXVI. 
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WATER 
The Len Recorder Car, L1d., 28, Deanogate, Manchester 
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THE PRODUCTION AND PREPARATION OF 
RAW RUBBER. 
No. I. 


THE rubber industry as a whole is very naturally 
divisible into two distinct sections, namely, that 
concerned with the production and preparation of the 
raw rubber and that concerned with the treatment 
of the raw rubber and its working up into manu- 
factured articles. Not only do these two sections 
employ, in general, entirely different machines and 
plant, but the first is carried on entirely in the tropical 
or sub-tropical regions where rubber bearing plants 
flourish, while the second is conducted almost wholly, 
if not exclusively, at home in this and other countries 
possessing markets for manufactured rubber goods. 
The methods, machines, and interests of the two 
sections are so distinct that in planning a series of 
articles dealing with the rubber industry, primarily 
from the engineer’s point of view, we have decided 
that little would be gained by treating them under 
a common title: For the time being, therefore, we 
propose to confine our attention to the first of the 
two sections, the production and preparation of the 
raw substance, and, if opportunity serves, to deal 
separately at a later date with the manufacturing 
side of the industry. 

It may here be made quite clear that in our treat- 
ment of the subject we shall strictly limit ourselves to 
the description of plant and machinery made by 
British engineering firms. It is fortunately true that 
not only in the growing and preparation of raw rubber 
and in its ultimate manufacture, but in the production 
of the machinery and appliances used by both the 
grower and the manufacturer, this country occupies 
a predominant position, or did so until the war 
temporarily checked developments. 


RUBBER BEARING PLANTS. 


Rubber is derived from one or other of a wid® 
variety of plant species which grow within a fairly 
narrow belt having the Equator as its central line. 
It is quite a mistake to suppose that it is obtained 
solely from trees. The bulk of the world’s supply 
certainly is so obtained. On the other hand, much 
rubber is recovered in West Africa from several 
species of plants, which are really not trees but giant 
creepers. Again, in the Congo districts respectable 
mounts are extracted from the roots of a shrub 
which rarely reaches a height greater than two feet. 

There are, broadly, two varieties of rubber known 
to the industry to-day-——wild rubber and plantation 
rubber. The best known wild rubber is, undoubtedly, 
Para rubber, so called from the land of its origin, a 
district of Brazil extending from the coast inland on 
both sides of the river Amazon. Cearaé, another 
coastal district of Brazil, and the Orinoco district of 
Venezuela also produce important quantities of wild 
rubber. In the Old World, the Congo, West Africa, 
and Madagascar have a valuable trade in the same 
substance. It is, however, to Para that we must 
turn to find the source from which has come in modern 
times the chief and best supplies of wild rubber. The 
old adventurers voyaging up the Orinoco and the 
Amazon in search of El Dorado and the town of 
Manoa failed to find the fabled gold. Future genera- 
tions found it—in the form of rubber. 

The principal source of rubber in these South 
American districts is the Hevea Braziliensis, a tree fre- 
quently growing toa height ofa hundred feet and more. 
It inhabits swamps and other waste lands often of an 
unhealthy character. Attempts have been made in 
South America to cultivate this tree in plantations, 
but one way or another the fact remains that wild 
Para rubber still takes precedence in the markets 
over all others, wild or cultivated. Outside South 
America, of course, rubber is now cultivated on a 
very large scale. The initial steps in this direction 
were taken over forty years ago, and are associated 
with the name of an Englishman, Mr. H. A. Wickham, 
who is still alive. 

The story is an interesting one. In 1871 Mr. 
Wickham published a book entitled ‘‘ Rough Notes 
of a Journey through the Wilderness.’’ In this he 
reproduced a drawing which he had made from 
nature of the leaf, fruit, and seed of the Hevea 
Braziliensis. This drawing attracted the attention 
of the late Sir Joseph Hooker, of Kew. Ultimately, 
through the interest of the late Sir Clements Markham, 
then of the India-office, Mr. Wickham was given 
a free commission by the Government of India to 
introduce “‘the tree which produces the true Para 
rubber of commerce.’ Chartering a steamer, he 
proceeded up the Amazon to the district lying 
between its tributaries, the Tapajos and Madeira 
rivers. Here, assisted by natives, he secured a large 
number of the ripening seeds of full-grown trees. The 
seeds were packed in specially prepared baskets, and 
were thus transported to the Tapajos. To the 
confluence of this with the Amazon the journey was 
continued by canoe, and thereafter down the Amazon 
by the steamer chartered for the expedition. At the 
town of Paraé it was necessary to call to obtain the 
ship’s clearance papers. Any delay would have been 
fatal to the seeds, while it was most undesirable that 
the authorities should learn the nature and purpose 
of Mr. Wickham’s expedition, lest, as they almost 
certainly would, they should prohibit’ entirely the 
export of the seeds. With the help of the British 


Consul, he managed to persuade the authorities that 





he had on board some exceedingly delicate botanical’ 
specimens for her Britannic Majesty’s own royal 
gardens at’ Kew, a statement which, of course, was 
perfectly true, but which, perhaps, contained less 
than the whole truth. The necessary papers were 
successfully obtained and the ship immediately 
sailed for Europe. Mr. Wickham carefully tended 
the seeds on the way across, and arriving at Havre, 
hurried on to Kew. With Sir Joseph Hooker’s 
assistance,a night goods train was arranged to meet 
the ship when she arrived at Liverpool, so that the 
seeds might be brought to Kew as quickly as possible. 
At the Gardens, orchid and propagating houses were 
cleared to make room for the unexpected arrival of 
the rubber seeds. Within a fortnight—June, 1876— 
Mr. Wickham’s labours were rewarded by the sight 
of some 7000 young rubber tree seedlings flourishing 
under strange conditions. The seedlings were after- 
wards sent to botanic gardens in India and Ceylons 
and formed the parent stock from which all or most 
of the plantations in existence to-day in the East 
have been supplied. These plantations are rapidly 
spreading in number and are to be found principally 
in India, Ceylon, the Federated Malay States, and 
the Straits Settlements. 

Ceara rubber trees are of a different genus to the 
Hevea Braziliensis, and have been planted to some 
extent in Africa. Burmah, Malaya, Java and India, 
now so intimately associated with the plantation 
cultivation of Parad rubber trees, have themselves 
a native source of rubber in the. shape of the Ficus 
Elastica, a plant frequently grown in this country for 
ornamental purposes. A supply of wild rubber from 
this plant is still obtained from its native home, but 
it is insignificant in comparison with the yield of 
cultivated rubber from the same quarters. The Ficus 
Elastica, nevertheless, has been transplanted and 
brought into cultivation in the Dutch and erstwhile 
German colonies. 

Briefly put, it may be said then that the greater 
part of the output of wild rubber comes from Brazil, 
and consists of the substance as derived from Hevea 
Braziliensis, and that the greater part of the output 
of plantation rubber comes from the Federated Malay 
States and neighbouring countries, and consists of the 
substance as derived from transplanted Hevea 
Braziliensis. It is true to say that rubber obtained 
from all other botanical sources shows a tendency to 
fall out of the running. The output of wild rubber 
from year to year remains wonderfully constant ; the 
output of plantation rubber is progressing by leaps 
and bounds. The production of wild rubber may be 
returned at about 52,000 tons per annum. In 1914 
plantation rubber was produced to the extent of 
about 64,000 tons ; in 1915 the output was roughly 
93,000 ions, while the estimated output for 1916 is 
140,000 tons. It is interesting to note that of the 
world’s total production of plartation rubber, 90 per 
cent. is estimated to be contributed by British 
companies, and that 83 per cent. is obtained from 
British territories. In fact, as we said above, 
in the cultivation of rubber and in its subsequent 
manufacture, and in the production of the machinery 
employed at the plantations abroad and in the mills 
at home, this country always has held and still holds 
a predominant position. 


WILD AND PLANTATION RUBBERS. 


Although plantation rubber may be said in general 
to be botanically identical with the best variety of 
wild rubber, it remains the fact that commercially 
the two varieties are, very pronouncedly, held distinct. 
At the moment of writing, wild Para rubber commands 
about 2s. 11d. per pound, while plantation rubber can 
be obtained for about 2s. 6d. These figures further 
do not tell the whole story. Plantation rubber comes 
on to the market in practically a dry state. Wild 
rubber, on the other hand, contains usually 20 per 
cent. at least of moisture, which moisture is valueless 
to the manufacturers. The actual price paid for a 
pound of Para rubber is thus 3s. 8d. That it should 
he saleable at 1s. 2d. a pound more than’ plantation 
rubber indicates, presumably, the estimation in 
which it is held. We say-‘‘ presumably ” because it 
is by no means certain that other factors do not come 
into the matter. As we shall see presently, the 
South American wild rubbers are collected and 
prepared for the market by the natives in what is 
apparently a very crude manner. Plantation rubber, 
on the other hand. is collected and prepared under the 
supervision of skilled Europeans, and with the 
assistance of appliances and machines to which much 
scientific and technical attention has been given. It 
is humiliating to the engineer—and equally so to the 
chemist—to have to believe that with all his skill and 
study the product of the plantations is inferior to an 
extent of over 30 per cent. as measured by monetary 
value to the product obtained from wild nature by 
the crude methods of the South American natives. 

That it is really inferior to such a degree may be 
strongly doubted. The name “ Paré”’ still carries 
with it all that it meant in the past, when plantation 
rubber was practically non-existent. We can, there- 
fore, readily believe that prejudice more than any 
difference of intrinsic value explains much of the 
situation. At the same time, it must be noted that, 
as we shall see presently, there is a physica! difference 
between wild and plantation Para rubber, a difference 





traceable to the manner in which the raw substance 
is “cured.” The South American natives perform 


this operation by a simple method which has been 
handed down from generation to generation, and it is 
believed by many that without exactly duplicating 
their method, the plantation rubber grower cannot 
hope to duplicate the quality of their product. 


COLLECTION OF RUBBER LATEX. 


The actual source of the rubber in rubber trees is 
the latex, a milky, viscous fluid contained in a cell 
system lying immediately below the bark. By cutting 
through the bark into the cell system, the collector 
‘taps’ the latex and allows it slowly to ooze out 
into cups or otherwise. It is not our province to 
deal with the various methods of tapping rubber 
trees, nor with the many forms of knives, chisels, 
gouges, machettes, prickers and other tools employed 
by the collectors. A few facts only need be mentioned. 

It is more or less established that the latex is in 
some way necessary to the growth of the rubber tree 
up to a certain age, say, about six years. Thereafter 
it can, apparently, be drawn off without material 
injury to the tree provided the rate of removal is not 
excessive. A typical method of tapping a rubber 
tree is illustrated diagrammatically in Fig. 1. This 
is intended to represent the development of the basal 
portion of the tree. The area is divided into four 
portions A, B, C, D, of equal width. In the portion A 


8 c D 














Fig. 1 


a vertical cut E is made in the bark. Into this a 
number of inclined cuts F are led. The latex flowing 
from these cuts down the cut E is caught in a cup G 
placed on the ground. Every second day a thin strip 
of the bark is removed from the lower edge of each 
cut F as indicated at H. If the first cuts F are 
15in. apart, and if there are eighteen of the cuts H to 
the inch, then at the end of 540 days all the bark in 
the section A will have been removed. Sections B, C 
and D are then treated similarly in succession. Thus 
at the end of six years from the time of making the 
first cut the collector starts again on section A. It 
will be seen that each and every strip of bark in all 
four sections is thus allowed a period of six years to 
renew itself. The method of tapping shown in section 
A is known as the “ half herring-bone”’ system. An 
alternative, the “‘ full herring-bone,” is represented in 
section D. There are many other diversities of 
practice. Sometimes the circumference of the tree 
is divided into but two instead of -four sections. 
Sometimes the tapping is made every day instead of 
every second day. The length of time allowed each 
portion of the bark to re-grow varies with these 
variations. Sometimes it is as short as two years, 
but the tendency to-day is to make it four years as 
the minimum. As a general rule, the yearly yield of 
rubber—as distinct from latex—is increased rather 
than diminished by increasing the period allowed for 
re-growth. 

The yield of latex from a tree depends not only on 
the system of tapping adopted, but on the species of 
tree in question, its age, the conditions of its growth, 
and soon. Asa guide, however, it may be said that 
young Hevea trees grown in plantations may be 
expected each to give from, say, 100 to 200 fluid ounces 
of latex per year, representing from 2 lb. to 3 Ib. of dry 
rubber. In the case of wild rubber the annual yield 
is comparatively small, amounting in South America 
on the average to about } Ib. of raw rubber per 
season from each tree. How long a rubber tree will 
continue to yield latex is not known with any 
certainty. Some of the South American trees are 
said to have been tapped continuously for over half 
a century and to be still producing latex. 

NATURE OF RUBBER LATEX. 

The latex, as it appears immediately after it is 
drawn off, is, as we have said, a viscous milky liquid 
and has a white or creamish colour. Its composition 
is by no means constant either as to the percentage 
or nature of its constituents. It can be said, generally, 
however, that more than 50 per cent. of it is pure 
water, and that of the remainder the chief part 
consists of globules of caoutchouc. Among the minor 
constituents, resin and albuminous matter to the 
extent of 2 or 3 per cent. are nearly always present, 
together with traces of various mineral substances. 
Sugar and oil are on occasion found in the latex to 
quite a considerable degree, but are more frequently 
of negligible amount. The extent to which the only 





400 


THE ENGINEER 





Nov. 9, 1917 


= — 








important constituent, the caoutchouc, is present 
depends on various factors. It has been stated that 
in Para latex its percentage is remarkably constant, 
the figure named being round about 32 per cent. 
This may be true, for the latex derived frem Hevea 
Braziliensis growing wild, but under plantation 
conditions the matter is, it would appear, by no 
means so simply expressed. Careful experiments 
carried out in the Federated Malay States have 
revealed the fact that the percentage of rubber in 
the latex varies inversely with the rate of flow of the 
latex from the tree. Thus, after a night of rain 
followed by brilliant sunshine, the yield of latex rose 
considerably, but the percentage of dry rubber 
recoverable from the latex fell. In the absence of 
definite information, it may be assumed that latex 
contains round about 30 per cent. of dry rubber on 


| 


|in the rubber. 


the coagulation of the rubber ; the creosote “* cures ” 
it. What exactly the curmg action is, cannot be 
stated definitely. Its effect, however, is to check the 
fermentation of the albuminous and other impurities 
Further, it confers on the rubber 
a not unpleasant odour and gives it a rich brown 
colour, whereas rubber which has been coagulated 
but not smoked, is without smell and has a ereamish 
yellow colour. In passing, it may be noted that the 
term “curing” frequently used to mean 
coagulating pure and simple. It is also used by the 
rubber manufacturer to mean the vulcanising of raw 
rubber with sulphur. It is to be regretted that three 
such distinctly different processes should, even to a 
limited extent, be similarly designated. 

In view of the reputed superiority of Para rubber 
over all others, many efforts have been made to trace 
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Fig. 2—RUBBER CREPES AND SMOKED SHEET 


the average. It may, however, at times contain as 
little as 16-20 per cent. 

The specific gravity of pure latex as drawn from 
the tree and containing about 30 per cent. of pure 
rubber is roughly .984, and is greater than the 
specific gravity—.92—of the pure rubber by itself. 
As the percentage of pure rubber falls the specific 
gravity of the latex approaches unity. A delicate 
hydrometer therefore can be used with fair accuracy 
to measure the percentage of dry rubber in the latex. 

COAGULATION OF THE LATEX. , 

The first step to be taken in the conversion of the 
latex into finished rubber is to coagulate it, that is to 
say, to separate as a mass the rubber globules in it 
from the water which forms its chief constituent. 
This coagulation process is a most important one and 
is performed in a diversity of ways. An extremely 
crude method is sometimes employed by native 
collectors of wild rubber, and consists of smearing | 
the latex over their bodies, so that partly by the heat 
of the body and partly by exposing the latex in a fine 
layer to the heat of the sun, the moisture in the latex 
may be evaporated. A method hardly less crude 
than this, is simply to cause the latex to ooze out of 
the cuts in the tree and allow it to coagulate on the 
trunk under the influence of the sun’s rays. 

These methods of coagulation represent nothing 
but the evaporation of the water in the latex, although 
itis just possible that in the body-smearing method 
the perspiration from the skin may assist in the 
coagulation. The mere separation of the water of 
the latex from the rubber can also be achieved 
mechanically by means of a centrifugal machine, and 
electrolytically by taking advaatage of the fact that 
the rubber globules in the latex are charged negatively. 
If, however, we turn to the coagulation method 
followed by the South American natives in the treat- 
ment of wild Para latex, we find that something more 
than the separation of the water and rubber is 
attempted and achieved. The rubber, in fact, is not 
only coagulated ; it is simultaneously “‘ cured.’’. The 
process may be thus described :—A wooden paddle or 
equivalent instrument is dipped in a bowl containing 
the latex as gathered from the trees, or is otherwise 
coated with a thin layer of the watery liquid. The | 
paddle is then rotated by hand in the smoke issuing | 
from a small erude brazier or furnace in which wood, 
palm nuts, &c., are burned under a restricted supply 
of air. The water in the layer of latex is thus driven 
off. The paddle is again coated with latex and again 
rotated in the smoke, and this process is continued 
until a mass of rubber, weighing, say, 10 Ib., has 
accumulated on the paddle. This mass is then 
removed from the paddle with a knife, and is ready to 
be sent to the collecting stations. It is by this 
apparently primitive method that “ fine Para,” the 
best, or the reputed best, rubber in the world is 
produced. 

The destructive distillation of the wood in the 
furnace of the Paré native results in the production 
of smoke in which are present creosote and acetic 
acid in important amounts. The heat of the smoke 
combined with the action of the acetic acid effects 


that superiority to some features of the coagulating 
and curing process. ‘Thus some believe that the use 
of palm nuts as the source of part of the smoke has 
much to do with the matter. This seems to be 
discredited by the fact that the rubber coming from 
parts of the country where palm nuts are not used to 
supplement the wood fuel is quite equal in quality to 
the rubber produced by the aatives who use them. 
The block of rubber taken from the paddle is not by 
any means completely free from water. Even after 
arrival in this country, it may contain more than 
30 per cent. of moisture. Further, it consists of a 
multitude of thin layers cemented together. To this 
fact we might be inclined to trace in part the eause 
of its superiority, were it not for the other fact that 
this stratification entirely disappears during the 
working of the rubber in the mills. On the other 





no attempt to duplicate the Para method. The latex 
es gathered from the trees by the coolies is brought 
to the plantation factory, where it is collected in tanks, 
frequently lined with porcelain tiles or enamelled. 
Here, when sufficient has been brought together, it is 
treated with coagulating chemicals, which cause the 
rubber globules to float to the surface in an 
unconsolidated state. The rubber mass is skimmed 
off, passed through macerating and washing machines, 
rolled out into sheets and hung up to dry. During 
the drying process the sheets may or may not be 
cured by means of smoke. 

The coagulating chemical chiefly used to-day is 
acetic acid, although it is by no means the only one 
available. The list of coagulants proposed or used is, 
in fact, a long and varied one. Certain of them, such 
as calcium chloride and nitrate, magnesium chloride 
and sulphate, barium chloride and copper sulphate, 
are, it would appear, to be avoided, because of the 
oxidising influence they exert on the rubber. Organic 
and mineral acids—-such as acetic, citric, tartaric, 
formie and hydrochloric, hydrofluoric, sulphuric and 
nitric acids—-indoubtedly take first place as rubber 
coagulants. It seems to be established that tho 
precise nature of the acid used is of little importance, 
but that the strength in whieh it is used, judged with 
due consideration for the amount of water present 
in the latex to start with, is all-important. 


TREATMENT OF RAW RUBBER AFTER COAGULATION, 


Wild Para rubber, after it has been coagulated and 
cured by the natives in the manner described above, 
receives no further treatment until it arrives at tho 
mills in this country. Here it has to be washed to 
free it from the resin, chips of bark, sand, and various 
other impurities which it contains, and thereafter 


dried to free it from moisture. In the case of 
plantation rubber the washing and drying are 
performed on the estate producing the rubber. This 


fact, one would think, would enhance the value of 
plantation rubber in the eyes of the rubber manu- 
facturers in this country. On the one hand, we 
have a substance which contains a large percentage 
of water and other impurities, and which requires 
considerable treatment before it can be used for 
manufacturing purposes. On the other, we have 
a substance which is practically pure dry rubber and 
which is ready directly to be worked up into manu- 
factured goods. Yet the latter, as we have seen, 
commands a price over 30 per cent. less than the 
The explanation, in part, probably lies in 
the manufacturer’s uncertainty as to how much 
mechanical working the raw rubber from the 
plantations has received before reaching his hands. 
He knows definitely that in the case of Para rubber 
there has been no such working at all. But in the 
case of plantation rubber the amount of mechanical 
working spent on it during the macerating, washing 
and rolling processes is more or less an unknown 
quantity. Preliminary mechanical working 
advantageous in some cases—for instance, it increases 
the solubility of rubber in naphtha——but it is dis- 
advaatageous: in others —-it decreases, for example, 


former. 
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Fig. 3—SMOKED SHEETS ON THE DRYING RACKS 


hand, the fact that the rubber is coagulated and cured 
in thin separate layers and not as one piece may 
explain something. 


COAGULATION: OF PLANTATION LATEX. 

The South American native method of coagulation 
is, as may be supposed, a somewhat tedious process. 
Doubtless, it could be duplicated in principle with 
mechanical means, and, in fact, it has been so 
duplicated to a certain degree in more than one 
proposed “method of and means for coagulating 
rubber latex.” Thus it has been proposed to effect 
the process by subjecting the latex to the action of 
smoke, while it is supported on cylinders rotating 
within a closed chamber. For the present, however, 
it is to be noted that the rubber plantations in the 
East generally use a coagulating process which makes 


the mechanical strength of the rubber. It is natural 
then that the manufacturer should show a preferenco 
for that material which receives no other mechanical 
treatment but his own. 

The treatment accorded plantation rubber after 
coagulation consists of passing the coagulum 
between a pair or more of rollers, while jets of water 
are directed against it. The rollers are grooved 
spirally, in diamonds or otherwise, and run at differe.t 
speeds. The rubber is thus washed and macerated. 
Owing to its property of self-adhesion, it leaves the 
machine as a sheet, the surfaces of which, by the'r 
roughness, reveal the tearing action of the differentially 
moving grooved rollers. In this form the rubber is known 
as crépe, and beyond requiring to be dried is ready for 
shipment. ‘Two samples of crépe rubber are shown 
at A and B in Fig. 2. At A is shown a bundle of 
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pieces of ‘‘ blanket ”’ crépe cut to about 12in. by 5in., 
each piece having an average thickness of, say, in. 
At B some very thin ‘lacey ” crépe, not more than 
1/,,in. thick, is shown. The colour 
crépe rubbers is creamish yellow, for neither has been 
smoked. 

An alternative form in which much rubber comes 
from the plantations is shown at C. Here we have a 


sample of smoked sheet rubber produced by mangling | 


the washed coagulum between plain rollers, passing 
the sheet thus formed between a pair of equally- 
speeded diamond grooved rollers and drying and 
smoking it. This sheet measures some 25in. by 12in., 


of both these | 


field main line in a direction from the west. Just 
| before the Mansfield Station of the Midland Company | 
is reached that company’s branch from the Notting- | 
ham-Lincoln line, through Southwell, joins the | 
Mansfield line on the east and west by a triangle. | 
By the Southwell line the Midland Company gains | 
access to the Mansfield Colliery. The Great Northern | 
Leen Valley branch is to the north of the Midland, and 
begins at Kirkby—it actually commences on the 
| Great Central main line at the same signal-box as does 
| the Mansfield Railway—but proceeds almost due 
| north, as compared with the north-east of the Midland, 
| serving Sutton-in-Ashfield but not Mansfield. 

























and varies in thickness from */gin. to tin. The The Mansfield Railway commences and runs to the | 
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ROUTE OF THE MANSFIELD RAILWAY 


diamond pattern raised on it serves a useful purpose, 
in that it permits the circulation of air between the 
sheets as piled in a bundle for export, and so prevents 
the individual sheets adhering to each other. In 
Fig. 3 we give a view of such sheets as hung up for 
drying and smoking purposes. 

There is very little to choose between these two 
forms of plantation rubber. For a time, one will be 
favoured by the buyers; then the pendulum will 
swing towards the other. On the whole, perhaps, the 
diamond ribbed sheet is the better, for if anything it 
receives less mechanical treatme 1t during manufacture 
at the plantations than does the erépe rubber. At 
the present moment, however, it is quoted a farthing 
less per pound on the London market than erépe 


rubber. 








THE MAN SFIELD RAILWAY. 


THE Mansfield Railway Company is an independent 
concern which, in 1910, obtained powers to construct 
a railway from the Great Central main line at Kirkby 
and Pinxton, 12 miles north of Nottingham, to 
Clipstone on the Chesterfield and Lincoln branch— 
formerly the Lancashire, Derbyshire and East Coast 
‘Railway—-of the same company ; the Great Central 
Company agreeing to work the line for 60 per cent. of 
the gross receipts. The line—-a plan of which, show- 
ing its junction with the Great Central system, is given 
herewith—-reduces the distance between London and 
Grimsby by 5 miles, and gives the Great Central a 
better route for its fish and timber traffic from 
Grimsby, and for coal traffic to Grimsby and Im- 
mingham. It also affords quicker communication 
between Nottingham and Mansfield. 

The main purpose of the Mansfield Railway, how- 
ever, is to serve the large collieries in the neighbour- 
hood. The Mansfield Colliery raises 1,200,000 tons 
per annum; the Rufford Colliery provides now 
700,000 tons, but will eventually give 1,000,000 tons 
per annum, whilst Clipstone Colliery, when sunk and 
developed, will, it is estimated, raise 1,000,000 tons a 
year. Several other collieries are likely to be sunk 
in the vicinity, and after the war, and in eight or ten 
years time, the production of these additional 
collieries is likely to be 4,000,000 tons per annum. 

There is also the Welbeck Colliery, which is on the 


north cf the Great Northern Leen Valley line for 
2 miles 10 chains, whilst it lies to the north of the 
Midland Company’s Mansfield branch up to 3 miles 
36 chains. The Southwell branch of the Midland 
crosses the Mansfield Railway from south-east to 
north-west at 4 miles 67 chains. 

The line has been built in two portions, under the 
same firm of contractors—Messrs. Baldry, Yerburgh 
and Hutchinson—the main object originally having 
been to deal with the coal for East Coast shipment. 
The line between Mansfield Colliery and the junction, 
towards the east, with the Chesterfield and Lincoln 
branch, was opened on June 13th, 1913, and from 
Mansfield Station to Mansfield Colliery Sidings signal- 


| 31 chains respectively from the junction at Kirkby. 
There is a signal-box at each of these stations, also at 
| Mansfield Colliery Sidings, 7 miles 77 chains, at 
Rufford Junction, 9 miles 10 chains, and at Clipstone 
| West Junction, 10 miles 70 chains. At Kirkby-in- 
| Ashfield the yard is on the up- side of the railway—the 
line from Clipstone béing “‘ up ”—and at the south’end 
‘of the passenger station. We give on page 408 a 
reproduction of a photograph of the station, as viewed 
‘looking north-east. The foot-bridge seen in the 
centre of the station carries a public footpath, which 
joins the two sides of the railway, and gives access to 
either platform, and communication between them 
both. In the distance is a road over-bridge of 26ft. 
|span. At Sutton-in-Ashfield Station, of which we also 
| give a view on page 408, looking north, and one looking 
| south, the goods yard is also on the up-side, but at the 
north end of the passenger platforms. In the view 
| looking south the over-bridge at the end of the station 
platforms carries a public road. This bridge has a 
| span of 26ft. on the square and of 30ft. 10in. on the 
|skew. Beyond this bridge there may be just seen a 
| short tunnel}138ft. long, which carries the Sutton-in- 
Ashfield branch of the Midland Railway, and a 
| private road. 
The accommodation at Mansfield covers a very wide 
area. The goods station is to the south of the 
| passenger station, and reaches as far as the Notting- 
| ham-road, seen in the foreground in a view on 
| the next page, the bridge over the Nottingham- 
road being at 4 miles 75 chains. The most northern 
connection with the main line is at 5 miles 17 chains. 
The passenger station—as seen in another view on 
page 408—has a down and an up-platform, on the east 
side of the latter being a passenger bay line which 
can be used for arriving trains as well as for departure. 
East of the passenger bay is a “run-round”’ siding, 
and then a horse and carriage loading dock. Yet 
another view on this page shows the station buildings, 
as viewed from the street, which are on the up-side. 
Mansfield Colliery Sidings signal-box is at 7 miles 
77 chains. The colliery is on the up-side of the line, 
and the workings are assisted by a facing connection 
from the up-line into the up-sidings, so that an arriving 
empty wagon train can be quickly disposed of. 
Rufford Junction signal-box is at 9 miles 10 chains. 
The Rufford Colliery is on the up-side of the line, and 
there is a double line junction thereto. The connec- 
tions for Clipstone Colliery are controlled from the 
same box, and are on the down-side of the line, with a 
facing connection in the down-line. The latter also 
leads to a loop which extends to the Concentration 
Sidings signal-box at 9 miles 70 chains. At 10 miles 
58 chains begins a triangle, the line to the east being 
that to Clipstone, whilst that to the west, known as 
the Western Curve—which has just been completed— 
leads to Welbeck Colliery, and to the western end of 
the Chesterfield—Lincoln branch. 
There are no less than thirty-nine bridges on the 
Mansfield Railway—twelve under road-bridges, two 
railway under-bridges, seven occupation under- 




















MANSFIELD STATION 


Chesterfield and Lincoln branch, though a great | 


portion of its coal will pass over the Mansfield Railway. 
It has now an output of 450,000 tons per annum, but, 
after the war, it is estimated that it will produce | 
1,000,000 tons. 


Needless to say, with such a : vabele coal traffic, | 


the district has not been without railway communica- 
tion. The Midland Company was the first in the 
neighbourhood, with some of the earliest sections 
of its system. It has a line from Nottingham | 
to Mansfield, which continues northwards as the | 
Mansfield and Worksop branch. At Kirkby-in- 
Ashfield there enters from the west a line from Pye | 
Bridge and Pinxton. Sutton-in-Ashfield is served 
by the Midland by a branch line entering the Mans- 


| box on June 2nd, 1914. On September 4th of last 
| year the railway between the Great Central main line 
| at Kirkby and Mansfield was opened for goods and 
mineral traffic. Early in the present year the line 
throughout was opened for certain traffic, and on 
April 2nd a regular passenger service was installed by 
the Great Central Company between the Victoria 
Station, Nottingham, and Ollerton—thesecond station 
east of the junction at Clipstone. 

|. The railway is practically 11 miles in length, and it 
has passenger stations and goods yards at Kirkby-in- 
Ashfield, Sutton-in-Ashfield, and Mansfield. These 
stations are 60 chains, 2 miles 34 chains and 5 miles 


bridges, and one footpath under-bridge. There are 
six road over-bridges, four railway over-bridges, six 
cecupation over-bridges, and one foot over-bridge. 
There are two occupation level crossings. The 
bridge over the Midland Company’s Pye Bridge and 
Pinxton branch has three spans, one of 12ft. and two 
of 28ft. 10in. The 12ft. span is the most southern, 
and its northern end rests on a brick pier 6ft. wide, 
which also carries the southern end of one of the 
28ft. 10in. spans, the other end of which is supported 
by three stanchions. At 3 miles 36 chains the Midland 
Nottingham-—Mansfield branch is carried over at an 
angle of 32 deg. 59 min. 30sec. by a span of 26ft. on the 
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square. The existing width on the Midland Railway | been mentioned above, the cause of the error was not | of two of the balances. He reported that the beam 
is 28ft. 2in., but the walls have been given a leagth | 


of 115ft. 8in., so as to allow for an extension to a 
width of 58ft. There are sixteen through girders, and 
at each end three shorter cross girders taking a bearing 
on the two main outside girders. 
chains is the bridge over the Nottingham-road. This 


At 4 miles 75.15 | 


at first suspected, and it was not till after many 
months of work that the balances themselves were 
czitically tested. It may be stated at once that all 


| were usually accurate over a short period of a few 


has a span of 48ft. on the square and 61ft. L}in. on the | 


skew. 
and contains 84} tons of steel work—the heaviest 
quantity in any bridge on the railway. 

The line rises from Kirkby for 1} miles, varying 
from 1 in 126 to Lin 110. 
Station signal-box, a distance of 4 miles, on a ruling 
gradient of 1 in 110. It then rises for 1 mile on an 
average of | in 200, and then falls for the remainder 
on a ruling gradient of 1 in 120. 
between Kirkby and Sutton is in cutting, which, in 
places, has necessitated heavy retaining walls. 

The signalling was carried out by the Railway 
Signal Company, Limited, the largest signal-box being 
that at Mansfield, which contains 52 levers. The 
track-circuiting was installed by the British Pneu- 
matic Railway Signal Company, Limited, and it has 
been put in between all starting and inner home 
signals, and between inner and outer home signals, 
and for 300 yards in the rear of the outer home 
signals. Thus, at Mansfield, the line on each road 
has continuous track-circuiting for nearly 1? miles. 


It has three main girders and a troughing floor, | 


Most of the line | 


| tory. 


hours or even a few days, but over longer periods of a 
few weeks or months they showed themselves untrust- 
worthy. In all, six balances were used, three being 
provided by the kindness of Professor Pope at Cam- 
bridge ; the other three were at Mr. Blount’s labora- 
Those at Cambridge, which were installed in a 


_ basement where the temperature was almost constant, 


It falls thence to Mansfield | 


'a Bunge carrying 100 grammes in each pan. 


| 


were a Sartorius carrying 200 grammes in each pan, & 
small Sartorius carrying 100 grammes in each pan, and 
Those 
in London were an Oertling carrying 200 grammes in 
each pan—and it may be remarked that the beam 
used was selected out of five by the makers as the best 
they had—another Oertling with a load of 100 
grammes, and a modern Bunge carrying 200 grammes. 
Each balance could be read with accuracy to 1/10 
m.gm., and in all cases standard weights were used. 
All proper precautions were taken to secure uniformity 
of condition. Four of the balances were used in their 
own cases, one in a massive gun-metal case and one in 
an all-glass case, thus eliminating hygroscopic influ- 
ences. There were considerable practical difficulties in 
making the cases air-tight, there being, it was stated, 
nothing on the market suitable for the purpose. 











MANSFIELD GOODS 


The track circuits in the rear of the outer home signals 
control the block instruments in the train-on-line 
position, and prevent line-clear being given until the 
section has been cleared and the outer and inner home 
signals put to danger. 

The new railway was built to the designs of Mr. R. 
Elliott Cooper, whose resident engineer is Mr. C. B. 
Swan, to both of whom we are indebted for an oppor- 
tunity of describing a somewhat unusual piece of 
work, which is especially noteworthy as regards its 
signalling arrangements. 








LIMITATIONS OF THE BALANCE. 

Mr. BERTRAM BLOUNT, operating from the classic 
platform of the Chemical Society, has dropped a bomb- 
shell in the ranks of scientific experimenters. In a 
contribution read at the meeting on Thursday, Ist 
inst., he made, as the result of his own experience, a 
definite charge against the reliability of the chemical 
balance when used under conditions which he specified. 
Although no reply to the charges was made at the 
meeting in question manufacturers can scarcely allow 
the challenge thrown out to remain unanswered. 
The next move in the matter will certainly be awaited 
with no little interest. 

It appears that about three years ago Mr. Blount 
had occasion, in the course of a special research, to 
make accurate weighings extending over some months. 
The balances used were by some of the best makers, 
and the discrepancies referred to more particularly 
in what follows were at the outset attributed to 


experimental errors arising out of the difficulties of | 


the research, but slowly and reluctantly the conclusion 
was reached that the balances themselves were at 
fault. The following is an account of the nature and 
extent of these errors :— 

It is usually accepted that a good balance carrying 
200 grammes in each pan should turn with certainty 
with 1/10 m.gin., an accuracy of one part in two 
rillions. 
accuracy have been claimed to be possible, but for the 
purpose of the research in question this degree of 
accuracy would have been sufficient. It was assumed 
that it could be obtained without difficulty, and the 


research was started on this assumption. As has, 


It is true that much higher degrees of | 
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Two of the cases with which the work was carried out 
were exhibited at the meeting. One was a gun-metal 
case, in which although various devices were adopted to 
obtain the necessary degree of air-tightness, including 
enamelling, even when all possible precautions had 
been taken, there was leakage to the extent of 1/100 
mm. per hour. The other case consists essentially of 
a glass bell jar mounted on a gun-metal case, having 
openings at the top and side, that at the top being for 
evacuation, and that at the side to take the rider rod. 
Various difficulties which arose in connection with the 
rod were ultimately overcome by utilising the prin- 
ciple of the hypodermic syringe, and as the outcome 
the leakage was reduced to less than 1/1000 mm. per 
hour, which gave the desired degree of accuracy. 

Weighings were made by three independent 
observers at both Cambridge and London, and the 
results were recorded over periods ranging from three 
to four months. In each case twin weights were used 
to prevent errors creeping in from any variation in this 
connection. The tables prepared by Mr. Blount 
show that six balances of the best make, observed by 
three people at two different places, gave a variation 
over as short a period as two months, of from 
0.4 m.gms. to 1.6 m.gms., and that these variations 
cannot be correlated with any variation of externa] 
conditions. It is not doubted that accurate readings 
can be made over a short period, but Mr. Blount’s 
criticism is that constancy cannot be relied on over a 
period no longer than two months. 

The natural suggestion of the cause of the dis- 
crepancy is that there is a difference of temperature 
between the two arms of the beam. This has been 
dispelled by direct observation. 'Two thermometers, 
reading to 1/100 deg. Cent., were placed one on each 
pan of a balance in the same room as that containing 
the three special balances used in London. . Except 
in one instance, when, by an accident, direct. sunlight 
fell on the bulb of one thermometer, no greater differ- 
ence than 1/50 deg. was observed. Calculations, 
confirming those of Landolt, show that such a differ- 
ence of temperature in the beam itself is negligible in 
its effect on the indications of the balance. 

The fact remains, however, that these variations 
occur, and there clearly must be a physical cause. 
The matter has been referred to engineers of eminence, 
accustomed to consider stresses, and one of them 
computed the stresses in a beam identical with that 





was amply strong to carry the load without flexure, 
though condemning the design as clumsy. The slow 
flow of metals under stress is well known, and might 
provide an explanation were it not that.the beam of a 
balance is not under stress except in the short time of 
weighing. Moreover, some permanent set in one 
direction or the other might be expected. It remains 


- to consider other probable causes of the inconstancy 


observed. There may be an alteration of the effective 
length of the two arms of the balance. In the case of 
the six balances examined two had their end knife 
edges set in sealing wax, two were held by set screws, 
and the other two were apparently pressed in. In all 
three methods of construetion fortuitous movement 
of the knife edge is easily conceivable, and to this 
explanation the author inclines. 

As a balance of the best make is generally regarded 
as capable of use to its assigned limit of accuracy, 
chemists generally have accepted its indications with- 
out question. The present inquiry, which only arose 
out of the main research, shows that this view is 
untenable if constant readings are to be expected over 
a relatively short time. Nor is there any indication 
as to where the variations may occur. As many 
chemical and physical experiments are necessarily 
lengthy, an unsuspected alteration of the indications 
of the balance may in the past have led to grave 
errors. It seems to be incumbent on balance makers 
to provide instruments capable of carrying 200 
grammes in each pan, turning with certainty to 
1/10 m.gm., and trustworthy in respect of accuracy 
for a reasonable time—say, a year—without alteration 
or readjustment, it being always understood that all 
proper care is taken in using the instrument. It 
appears that such a balance does not at present exist. 
Professor Pope, who occupied the chair, was able, 
owing to the share he has taken in the work, to con- 
firm the contentions made by Mr. Blount, and the 
brief discussion that ensued mainly centred on the 
realisation by other workers that the want of relia- 
bility in balances may have been the cause of errors 
and discrepancies in a good deal of research work. 








PYROMETRY AND PYROMETERS. 
No. I. 

On Wednesday, the Faraday Society held another 
of the very successful ** General Discussions ** which 
have now become characteristic of it. Last session 
the subject of refractories was dealt with in a debate 
which lasted some six hours, and on Wednesday 
a similar period of time was devoted to pyrometry. 
No fewer than eight printed papers were presented. 
and there were some fine exhibits of apparatus. 

Sir Richard Glazebrook, F.R.S., Director of the 
National Physical Laboratory, who presided, expressed 
his regret at the absence of the President, Sir Robert 
Hadfield, F.R.S., who had originally intended to be 
present and take the chair. In a few introductory 
remarks, he recalled the early days at the National 
Physical Laboratory, and the horror of Sir Andrew 
Noble—-whe was a generous and keen supporter— 
when he was told there were no means of measuring 
temperature as regular organised work in England, 
and one of the first pieces of work that was done was 
to investigate the relation between the air 
thermometer and the platinum resistance thermometer, 
which a few years previously had been introduced by 
Professor Callendar, over a range up to possibly 
1200 deg. Cent. Up to 1913 all the work at the 
National Physical Laboratory was based upon that 
of the Bureau Internationale of France, which was 
more concerned with the standardisation of weights 
and measures, but in that year, urged by the late 
Sir David Gill and Professor Stratton, of the Bureau 
of Standards, Washington, he—Sir Richard—under- 
took to go into the question of the standardisation 
of high temperatures. At the fifth meeting of the 
Conference on Weights and Measures in Paris in 1913, 
a number of resolutions was passed dealing with the 
standardisation of higher temperatures, and it was to 
be the work of the national laboratories represented 
at the Conference to endeavour in the next few years 
to develop some practical methods of measurements. 
Correspondence took place between the directors of 
the Reichsanstalt, the Bureau of Standards, and the 
National Physical Laboratory, and a good deal of 
preliminary work was done with a view to introducing 
an international scale of high temperature, at any 
rate for temperatures up to 1000, 1200, and 1500 deg. 
Cent., and it was hoped beyond that. A scheme was 
discussed and an international conference was fixed 
to be held in Berlin on September 25th, 1914, but 
events had stopped it. Nevertheless, a number of 
resolutions was agreed between the Bureau of Stan- 
dards (Washington) and British representatives bearing 
on the standardisation of thermometric apparatus and 
pyrometry. One of the outcomes had been to 
establish a certain scale giving a fixed point of 
temperature up to 1083 deg. Cent.—melting copper in 
a reducing atmosphere. It was clear, however, from 
the papers that that scale was insufficient, for higher 
temperatures would have to be dealt with. Examples 
occurred every day demonstrating the need for 
introducing more exact aod scientific methods 
instead of relying upon the individual judgment of 
workmen, as was often done even now. 
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NEW QUEBEC BRIDGE 
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Fig. 1—CENTRE SPAN RESTING ON THE FALSE-WORK SUPPORTS 


ERECTION OF THE SUSPENDED SPAN OF THE 
QUEBEC BRIDGE. 
No. 1.9 

WE can now proceed to discuss the operations of 
raising the central connecting span in more detail. 
As shown in Fig. 3, the trusses of the span have the 
top chords curved to a parabola, the depth at the hip 
being 70ft., and at the middle of the span 110ft., 
centre to centre of chords. The web is a sub- panel 
Pratt system, with main verticals compression posts 
except the vertical hangers at the hip, which, with the 
main diagonals, are tension members. The main 


panels vary in length from 65ft. ia the end panels to | 


80ft. for the panels at the centre of the span. For the 
bottom chord throughout, and for the first main 


tension diagonals of the web, eyebars are used. All | 


the other truss members are of built-up construction. 


The top chords are pin-connected at all the main | 
panel points, with shop or field splices at the inter- | 


mediate sub-panel points. Nickel steel is used 


throughout for all the main truss members, and the | 


top and bottom lateral systems, but the sway bracing 
and the minor web members, which carry no moving 
load stresses, are made of carbon steel. The greatest 
area of the top chord members is 434 square inches, 
and in the centre panel of the bottom chord eyebars 
311.5 square inches. The top and bottom lateral 
systems, as well as the sway bracing, are double 


intersection systems, designed to take both tension 


and compression in each member. 
The erection site for the suspended span was 
situated about three miles below the bridge site in the 


shallow waters of Sillery Cove, where the bed of the 


river is exposed at low tide. Staging bents arranged 


under each main and sub-panel point supported the 


> 


span during assembling. As shown in Fig. 2, each 


staging bent was made up of two columns spaced 6ft. 


centre to centre, and braced together by means of tie | 
plates and lacing angles. The outside column of each | 


bent was assumed to carry the vertical load from the 


weight of the traveller and bridge material, and also | 
the vertical reaction from the transverse wind on the | 


traveller and span. The inside column of each 
staging beat was assumed to counteract the over- 
turning effect of the wind shear applied at the top of 


the bent. Bracing placed in the plane of the outside | 
column of the bents at the end panels and centre panels | 


of the span took care of the longitudinal wind load 
on the trusses and traveller. 

The traveller which erected the span was the same 
structure that had, during the season of 1915, com- 





*No. I. appeared November 2nd, 


pleted the erection of the north shore anchor and | bottom laterals, and truss web. members, except the 
cantilever arms, except that it was re-erected at the | upper half of the main diagonals and vertical sub- 
site of the suspended span with the top trusses and | struts. On its return trip it completed the erection 
travelling cranes left off, the work of erecting the span | of the trusses by placing the top chords and upper 
being accomplished by means of the four 70ft. 30-ton | web embers, also the top laterals and sway bracing. 
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Fig. 2—STAGING BENTS AT SILLERY COVE 


| 
| booms placed one at each of the four corners of the The manufactured length of the truss members was 
| traveller. The traveller was erected on bents imme- | such that, after the span was erected and carrying its 
| diately adjacent to the staging of the span, and, on its | full live and dead load, the trusses would retain their 
| first trip forward, erected the staging bents, longi- | geometrical shape, that is, the main truss members 
| tudinal staging bracing, floor beams, bottom chords, ' would be straight between main panel points. For 
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this reason the faced ends of the top chords, where 
those members are spliced in the field, would not come 
to a square bearing during erection. In order to 
obtain a square bearing at these points, before riveting 
on the spliced material, a special method of erection 


| 
| 
j 
| 
| 


peas 


this occasion transferred the load of the suspended | rotation of the XLO joint about the transverse axis 
span to the lower supporting girders ELG1, was | of the joint, as the span deformed under the dead load 
radically different from the bearings of last year. | stresses when the initial erection camber was elimi- 
After the intermediate falsework bents were removed, | nated, and the span rested entirely on the end support- 
and the span rested on the end bents at the points O | ing bents. 
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Fig. 3—CENTRAL SPAN AND STAGING AT SILLERY COVE 
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Fig. 4—ARRANGEMENT OF PONTOONS UNDER CENTRAL SPAN 


had to be adopted. Sandjacks were placed on top of | 
the outside columns of the staging bents at the main 
panel points, the main vertical posts of the span bear- 
ing on these jacks. At the sub-panel points, and 


and 18, the reaction of the span was borne by part; ‘The upper portion ELG1-B5 of the outside bearing 
bearings under the two outside ribs of the XLO/| was 33in. thick, and was riveted to the bottom of the 
joint, specially designed to permit of the expansion | XLO joint. It was planed on the under surface, and 
and contraction of 3in. to 34in. at each end of the | also on the edges, to a width of 7,4in., and to a length 
This motion was due to a variation in tem- ! of 2ft. 6in., and slid when the span was expanding or 

















between the inside columns of the staging bents and | span. 

the floor beams, wood blocking was used in placc of 

the sandjacks. The elevations—see Table No. I.— TABLE 1.—Elevations and Dimensions (during Erection). 

of the bottom chord panel points during erection were | — earns ae os ete Sea: os i eeiak 

calculated to suit the manufactured length of the | eile iii | Bottom of | Bottom of — 

truss members, or, in other words, the camber of the | (¢‘g] Elevation of top of cap | cerhegsnee th 2 _ | floor-beam | vertical post op ol | Elevation of centre line 

. /olumns. late chGot | flange angles of floor eR | column to | f bott hore 

truss. The span being completely erected, except for eigenen beam. Gti ee 

the riveting of the top chord splices, which had only | —_____ : 3 E | 

been bolted up with 50 per cent. of the field holes os in. _. | 2. - Ps ve Bais ft i ft. in. LA > . 
‘Ned wi > ti 1... 104 2 17 | 106 103 91 2 83 2 8% 3 . 

a tne oe po pr cise ed oe oo 2-16 104 544 104.47 | 107 1% 107.10 2 7 27 14 108 uit 108.99 
oor ams and insti 2 GO umns Oo es aging, and aiso i | 104 5B 104-47. | 107 ‘ 107 +28 2 9 2 3 109 2 109-18 

between the sub-verticals and outside columns of | 4—14 . 104 714 104-64 | 107 5rs 107-44 2 : 2 9 1 64 109 41s 109-34 

the staging, was removed, the sandjacks were lowered | 5—13 .. 104 114 104-93 | 107 7% 107-62 _-_ } 2 7} 109 64 109-51 

until the span rested on its bearings at the end staging a x % og id 104 =. as 4 7 4 3 1 5} fend of i 

bents, which then carried the full dead load ; the nuts | 3 39 ” 104 8} 104-74 107 Irs 107-98 | 3% 3 1 1 58 109 918 | 109-82 

on the bolts in the top chord splices were loosened, and | 9 ... 104 9B 104-80 107 11# 107-98 | 38 2 31 109 10 | 109-88 





the bearing sucfaces allowed to come squarely together, ; | 
the lengths of the sub-struts supporting the chords 
at the splices having been calculated so that the 
chords would be straight between main panel points 
for this condition. The chord splice material was then 
fvl) ziveted. 

a... dosign of the bearings—see Fig. 5—which on 


perature of 90 deg. Fah., or from a minimum tempera- contracting on the polished and paraffined surface 
ture of 30 deg. to a maximum of 120 deg., which on the top bronze plate of the lower portion of the 
might have occurred during the summer months in | bearing, at the same time being guided and contained 
which the span was erected at Sillery Cove. These | by the planed sides of the lower bed casting. 

pact bearings were also designed to accommodate the The lower portion of the outside bearing was 4{in. 
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thick, and was built up of a loose ?in. top bronze plate 
ELGI-B8, two loose steel plates IELGL--B9-B7, gin. 
and lin. thick respectively, and a laminated section 
of sheet lead ELGI-B12, tiin. thick. These several 
plates and sheet lead filling were contained in a lower 
bed casting riveted to the supporting girder ELG1, and 
were held against motion longitudinally by cast steel 
blocks, bolted in the ends of the trough of the bed 






































































































































| - 
from squeezing out around the edges of the loose steel 





plates in the lower bed casting a sheet steel retaining 
collar EKLGI-B13 was used. Measurements taken 
after the full reaction of the span had been carried 
by the sheet lead for several weeks, showed that the 
sheet lead had squeezed down to an average thickness 
of from fin. to in. 

During lifting operations the reaction of the span 





by 4ft. 63ir., and was slotted to a thickness of 1}{in. 
to engage the nickel steel centring and bearing key 
ELG1-B10, 5in. by 23in. by 4ft. 3in. long. The 
upper surface of this bearing key was rounded trans- 
versely to a radius of 24in., and bore against the flat 
planed surface of the upper shoe plate, giving a con- 
dition of bearing similar to that existing between a 
roller and its bearing plates. The lower shoe plate, 
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“THe ENGINEER” Arrangement of Lead before erection of Span. 


Fig. 5—END BEARINGS AT SILLERY COVE 


casting by three lin. diameter through bolts ELG1- 
B6 ; 3in. clearance was allowed between each end of 
the upper and lower portions of the bearing for longi- 
tudinal motion. The sheet lead filling, which was 


\3in. thick before taking load, flowed under the re- 
action of the span, and allowed of the rotation of the 
XLO joint about its transverse axis as the members of 
the span changed their lengths under varying stresses 
In order to prevent the sheet lead 


and conditions. 


was carried entirely by the centre rib of the XLO 
joint, which had been heavily reinforced with trans- 
verse girders and diaphragms, in order properly to 
distribute the load throughout the joint. This 
centre bearing had a clearance of jin. between its 
upper and lower portions while the span rested at 
Sillery, and therefore took no load at that time. The 
upper bearing plate, which was riveted to the bottom 





of the XLO joint, was of nickel steel, 12}in. by 2ycin. 


Fig. 6—HOISTING TACKLE 


12}in. by 4ysin. by 5ft. 8}in. long, was of carbon steel, 
and was slotted to a thickness of 3;sin. in a similar 
manner to the upper bearing plate, to engage the 
nickel steel bearing key ELGI-B10. This key was 
he'd. in place longitudinally during hoisting by the 
blocking plates ELGI-B11. These plates were not 
in place while the span rested at Sillery. When the 
span floated the lower supporting girder ELG1 
dropped down 3in., the limit of clearance allowed by 
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the small plate hangers ELGI-Bl. The loose jin. 
bronze plate ELGI-B8, and the {in. steel plate 
ELG1-B39, were removed, allowing a clearance of 1}in. 
between the upper and lower portions of the outside 
bearings when the load of the span was taken on the 
centre bearing after connecting up to the hoisting 
chains at the bridged site. This clearance was 
sufficient to take care of any rolling due to lateral 
swaying of the span, or inequality in jacking, of the 
lower supporting girder on the upper centre bearing 
plate, riveted to the bottom of the XLO joint. 

During hoisting the cast steel blocks of the outside 
bearings were reversed in position, blocking the upper 
portion of the bearing in the lower steel bed casting, 
and preventing any transverse or longitudinal dis- 
placement of the lower supporting girder ELG1 
relative to the centre of the XLO joint. Any longi- 
tudinal motion of the span while hoisting was taken 
care of by the pin connection of the hanger chains to 
the stubs of the lower supporting girder ELG1, 
arranged 2ft. 2in. above the top flange of the girder. 

The bearing on top of the CUO joint at the ends of 
the cantilever arms—see Fig. 6—for the upper 
supporting girder ELG4, was practically identical 
with the centre bearing of the XLO joint just 
described, and acted in a similar manner in taking 
care of swaying motions of the suspended span during 
hoisting. 

As shown in Fig. 4, the suspended span, after it had 
been completely assembled and riveted up, rested on 
the end staging bents at LO and L18, the intermediate 
staging -bents having been all removed. . The scows 
which were used to float the span to the main bridge 
site, about three miles up the river, were floated into 
the positions shown in the diagram under pane! points 
Ll, L2, L3, L15, L16 and L17, and as the tide lowered 
they came to a bearing on their conerete and timber 
beds. In the bottom of these scows valves were 
provided which were opened. and were left open until 
the time of floating the span arrived, so that the 
scows and span would not be disturbed by the daily 
rise and fall of the tide. 

The valves provided had a total area of 1/5000 
the clear area of the scows. Calculations showed that 
valves having this proportion of area could be 
depended upon to drain the scows for all ranges of 
tide during which the span might have been expected 
to move. All interior areas of the scows were given 
unobstructed access to some one of the valves, and it 
was estimated that the water would drain out prac- 
tically as fast as the tide fell. 








INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENTIAL ADDRESS. 


AttHoucH Mr. Harry Edward Jones, the new 
President of the Institution of Civil Engineers, only 
came into the occupancy of the chair owing to the 
resignation, after electioc, of Mr. W. B. Worthington, 
there is a definite and well understood reason why, at 
this juncture, an engineer who is closely associated 
with the gas industry should assume the office of 
President. That Mr. Jones is the first representative 
of gas engineering to occupy the chair of the premier 
engineering institution is a fact which adds to the 
interest occasioned by the event. The explanation 
why no gas engineer has been president until now is 
that assigned by Mr. Jones himself. It arises from 
the fact that there are only seventy members of this 
branch of the profession in the Institution, and this 
represents only one per cent. of the total membership. 

In commencing his opening address, the President 
reminded members that the Institution is now 
approaching its centenary. In connection with this 
celebration the secretary is preparing an account of 
the history and progress of the Institution, and it is 
hoped that this record will be available at a later date. 
The main part of the address was, as might have been 
expected, devoted to a brief account of the develop- 
ment of the gas industry and the work it has carried 
out in the national interest. There has, said the Pre- 
sident, been brought about during recent years an 
entire revolution of gas engineering. The old com- 
panies were all termed gas lighting companies, and the 
Acts of Parliament from which they derive their 
authority refer to the furnishing of “luminous 
vapour.”’ In the modern era the use of gas for direct 
lighting has become almost extinct, and side by side 
with the decline of that branch of the business there 
has been an enormous development in the supply of 
gas fuel for domestic and trade purposes. At the 
present moment, too, the responsibility rests upon the 
gas industry to replace petrol by coal gas for use in the 
engines of motor vehicles. The extension of the load 
factor, which this increased use of gas has brought 
about, has been associated with a reduction in the 
price charged to consumers. Ia the London area 
70 to 80 per cent. of the consumers ae being 
served through prepayment meters; and the gas 
supplied on this system represents 35 per cent. of the 
total output. In the large provincial centres the 
corresponding figures sre 40 and 20 per cent. The use 
of gas for fu2l purposes is increasing very rapidly. 
The Royal Mint is now doing all its melting in gas 
furnaces, a..d the refinery of Messrs. Rothschild is 
employing the same agent as fuel. The gas company 
which supplies these requirements has been making 
fuses for the Government, aad it has been found that 








the gas furnace used for melting produces so superior 
an alloy that it has been specially employed to melt 
metal on a large scale for munitions work. The 
interest in what is being done is accentuated by the 
fact that this establishment is manned by women. 
The President drew another illustration of the growing 
employment of gas as fuel from Sheffield practice. 
At the works of Messrs. Hadfields alone there is now, he 
said, a consumption of 500 million cubic feet of gas per 
annum for melting and other metallurgical require- 
ments. The Sheffield Gas Department’s records show 
that there are now installed in that city 642 furnaces 
using gas as fuel, representing a consumption of 372 
million cubic feet, while a further 789 million cubic 
feet is supplied to gas engines, aggregating 15,116 
horse-power. At Birmingham, Manchester, Glasgow, 
and other manufacturing centres, the same tendency 
is in evidence, and it is certain that the advantages of 
gas fuel from the standpoints of cleanliness, ease of 
control, intensity of heat, and flexibility, are receiving 
careful consideration. Thedemand following the reali- 
sation of the many uses to which gas can be applied has 
not only served to level up the load factor, but has 
actually, in the industria! suburbs of London, removed 
the maximum demand peak from night time in mid- 
winter to mid-day on Sunday in summer. The 
levelling of the peak has also had its effect upon cost 
of production, owing to the saving of capital in the 
provision, storage and distribution facilities. and this 
in its turn has enabled prices to the consumer to be 
still further reduced. 
GAS INDUSTRY AND THE WAR. 

Turning to the association of the gas industry with 
the manufacture of munitions, concerning which much 
more can be said at a later date, the President indi 
cated in geveral terms the important work which has 
been accomplished. In the first place a great variety 
of useful and ingenious plant designed to facilitate 
output has been supplied to those engaged on muni- 
tions work. Quite apart from these services to 
consumers, a supply of materials has been given hy 
gasworks at short notice, and in adequate quantity io 
the War Department. The President said he had 
the permission of Lord Moulton, the chairman of the 
High Explosives Committee, to quote some generous 
words used by him in making recognition of the work 
done by the gas industry for national requirements. 
Lord Moulton had said : 

** Without the direct aid of the gas industry—and, 
further than that, the assistance and the knowledge 
which has been acquired by those who devote their 
lives to it—it would have been perfectly impossible 
for this country to have waged the campaign of the 
last three years, or even for any but a trifling time 
resist the overwhelming floods of enemies that were 
poured upon it. When I first was asked to take 
charge of the manufacture and production of explo- 
sives, it took me but a few days to realise my absolute 
dependence on your great industry. My appeal to the 
leaders to assist me was made immediately, and the 
response was so splendid that though I have not the 
slightest doubt that I have been a consistent and 
untiring tyrant I have never had a difficulty or any 
friction whatever with those who represented you. 
I have called upon you ia your various works to put 
up extra plant, tn vary your methods of production, 
to alter, I fear, in many wavs the financial result of 
your labours. I trust that I have done it so persist- 
ently and successfully in the past that I may be able 
to continue for the future conduct of that kind ; and I 
shall certainly follow the course that I have found so 
useful these last three years—that the less you inter- 
fere with an industry the better it is for everybody. 
The response has been so splendid that we have 
become, I might almost say, affluent, where I expected 
nothing but pauperism ; and gradually we have seen 
ourselves creeping up to an equality with the supplies 
that our enemies have been piling up year after year 
in anticipation of a war that they intended to bring 
upon us, until now I think that our anxiety in this 
department, which at first was probably the keenest 
anxiety of all, has pased away through your 
assistance.” 

Mr. Jones said that the gas industry could receive 
no higher praise than that. The explanation of the 
high appreciation of the work done he believes is that, 
at the time the appeal was made to the industry, gas- 
works possessed no process or plant suitable for the 
recovery of one special and important product. The 
necessary plant could only have been erected and in 
operation after many months, but Dr. Carpenter 
found that by using gasworks tar which was avai!- 
able at suitable temperatures, and by diverting part 
of the existing plant from its ordinary use, a good dea] 
of the recovery work could be carried out at once— 
not only in large gasworks but in others where the 
manufacturing operations are not on a scale which 
would justify the installation of special plant for by- 
recovery work. In that way certain gasworks were 
ready to start to fill the Government’s needs within 
a fortnight of notice being given, and at once to begin 
to make deliveries. Since then the necessary new 
plant for large scale working has been installed, and 
steps taken to bring about the co-operation of all gas 
undertakings for this special and necessary work. 
All this has been done without any charge to the 
Government. There is an impression, said the 
President, that in this and other directions the gas 
industry had made money out of the war. That was 





not at allthe case. The extension of processes for the 
purposes of the war led to a consideration as to how 
far this auxiliary work could be applied by the industry 
to peace trading. The chief residual is a coke 
which can be used as fuel or converted into water- 
gas; another is ammonia, in much demand as a 
fertiliser; and a third is tar, the parent of many useful 
by-products. ‘Tar before the war was almost a drug 
on the market, through our own supineness in allowing 
a great by-product industry to pass into the hands of 
Germany. We were in the habit of selling to our 
foreign rivals raw materials for the manufacture of 
products of which we are large buyers. There are at 
least ten products of gas manufacture which by their 
energetic combustion are capable of exploitation for 
war purposes or motor power. To these may be 
added nineteen varieties of coloured dyes of great 
brilliancy, nine essences and antiseptics, including 
saccharine and aspirin; eight perfumes, ten salts, 
ammonia and eyanogen, and one sulphur for 
acid making. This gives a total of 57 products, and 
these in turn branch out into further combinations, 
which make possible a fresh series of interesting and 
valuable derivatives. For war purposes many of 
these, as the President pointed out, are quite useful, 
and many, such as drugs and dies, have come into 
great prominence by reason of the closing of enemy 
sources of supply. It is essential, said the President, 
that steps be taken to avoid the loss after the war of 
the field thus opened to us, and to conserve these new 
products of our fuels. It is a question which is being 
considered, among other matters, by the Fuel 
Research Committee. The developments  fore- 
shadowed in this and other directions are considered 
likely to lead to new methods in the manufacture and 
supply of gas. 
RESPONSIBILITY OF ENGINEERS, 

In the concluding part of the address Mr. Jones 
dealt with the gas industry as a whole, and the 
responsibility attaching to the gas engineer. There 
are, he said, represented in the Institution of Gas 
Engineers, 831 gas undertakings, with a total capital 
of £140 millions. These undertakings consume 19 
million tons of coal, or substitutes equivalent thereto, 
annually, and distribute 206,500 million cubic feet of 
gas through 40,000 miles of main. The net receipts 
of the industry are only a little over 5 per cent. on the 
capital employed, and in spite of the fact that the 
price of coal has rapidly increased during recent years 
the price charged for gas has been materially reduced. 
In large towns the fall over a recent period has been 
about Is. per 1000 cubic feet, and in smaller towns 
about 7d. per 1000. 

Turning to the technical aspect, the President said 
that in supplying the needs of the industry many 
works of importance have to be carried out by the 
gas engineer, and he briefly discussed the general 
character of these, including the provision, in the case 
of large gasholders, of masonry or concrete tanks 
which require foundations carried down to great 
depths often under heavy head of water pressure and 
the construction of wharves and piers. At Portslade 
somewhat difficult groyne work has been done, and 
near Eastbourne the design has had to take into 
account at a depth of 40ft. from mean high-water 
level the bed of an ancient river. Wind pres- 
sure problems have also to be carefully studied, 
particularly in the case of gasholders which present 
a considerable surface. Other questions arise in con- 
nection with the lay-out and erection of the works 
proper, and the installation of plant and machinery, 
requiring very careful consideration and judgment 
on the part of the engineer. The large, high and 
heavy buildings necessary call for great care and 
judgment in design. On the subject of gasworks 
practice, the President commented on the almost 
universal adoption of the system of heating retorts 
by gaseous fuel, and the great extension of electrical 
in place of hydraulic transmission methods, and the 
need that the gas engineer should be familiar with the 
plant necessary for the separation of primary from 
residual products, and with acid and tar works 
practice. These are properly regarded as somewhat 
comprehensive requirements. 

In his final remarks Mr. Jones dealt briefly with 
the general outlook for the civil engineer in connection 
with the reconstruction of devastated territories, and 
the making good in all directions of the waste of war. 
During the war the profession had risen to all demands 
made upor. it, although at times, to some of the older 
members, the burden has seemed almost too great. 
Apart from the other work which had been under- 
taken. in the national interest,no fewer than 2700 
members, associate members and students have 
joined the active forces. Of these 214 have won 
decorations for gallantry, and 220 have given their 
lives for their country. 








Ir is announced that platinum has been found in 
appreciable quantities in samples collected by a member 
of the staff of the Geological Survey of Canada in the Star 
Lake district of South-Eastern Manitoba. A sample taken 
from the surface on one-claim gave an assay 2,', oz. of 
gold and /, oz. of platinum per ton; one from another 
claim gave 2} oz. of gold and a trace of platinum per ton. 
According to the Electrician, a specimen furnished by the 
owner of another property contained 7°, 0z. of platinum 
per ton of mineral in addition to gold. 
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RAILWAY MATTERS. 





Tue Meyrick Park, Bournemouth, halt on the London 
and South-Western Railway was closed on the Ist inst. 


By a collision at Derby on the Midland Railway on the 
27th ult., between a passenger train and some goods 
wagons, three carriages on the former were damaged and 
seven passengers injured. 


Tue President of the Local Government Board has 
expressed the opinion that in view of the necessity for 
restricting railway travelling and of ensuring strict 
economy in the expenditure of public funds, the practice 
of sending delegates to conferences at the public expense 
requires some control. 


Tue London and North-Western Railway Company 
has placed at the disposal of the authorities, for use by 
the public at times of air raids, the twin tunnels under 
Primrose Hill, built, but not yet opened, for the electric 
railway between Chalk Farm and Queen’s Park. The 
tunnels are about a mile in length, and will accommodate 
thousands of people. 


SincE the Union, complete signal installations have been 
established at 85 stations on the South African railways, 
while the signals at more than 150 stations have been 
overhauled and improved. The expenditure involved has 
been £198,000. Locking bars, designed to prevent the 
points being moved while a train is passing over them, 
have been fitted to about 600 facing points in the Cape 
Province. 


An American railway contemporary is responsible for 
the statement that American engineers are studying plans 
for the construction of a direct line between Paris and 
Madrid, which will reduce the journey between the two 
capitals from 14 to seven hours. They are said to be also 
looking into the possibilities of other railway lines 
and, further, to a general reorganisation of all the Spanish 
railways. The present investigations are said to be engi- 
neering studies only, and that it is impossible to give any 
definite details at present. 


In 1912, at a conference held at Caleutta, under the 
presidency of Lord Inchcape, it was decided that the 
rules for the design and inspection of girder bridges in 
India should be brought into line with those of the British 
Board of Trade. From August 13th to 18th of the 
present year there was a conference of bridge engineers 
held at the-request of the Indian Railway Board. After 
discussion, it was decided that experiments should be 
made by test trains on railway bridges, conducted by a 
special investigation officer. 

THE practice of consigning wagons to sidings, there to 
await orders as to their ultimate destination, known as 
‘* wait order” traffic was confined, in this country, to coal 
traffic. It is one of the customs that war conditions 
have put a stop to. In the United States perishable 
traffic is so dealt with, and in some sidings at the Potomac 
yard, Virginia, during 30 days last summer, 236 cars 
of perishables stood for 44 hours on an average. A car 
containing cabbage had been there 78 hours, a car of water 
melons for 84 hours, a car of cucumbers 104 hours, a car 
of potatoes for 128 hours, and a car of tomatoes for 213 
hours ; no record was taken of any car that had been there 
under 24 hours. 

THE fiscal year for the United States railways now 
ends, with the calendar year, on December 31st, and the 
reports of the companies, some of which were for a year 
ending June 30th and the remainder for a year ending 
December 31st, will, in future, be uniformly for the year 
ending December 31st. The Bureau of Railway Economics 
recently issued a bulletin in which comparisons were made 
between the results for the twelve months ended 
December 31st, 1916, and those for the twelve months 
ended June 30th, 1916. These showed that the average 
wages paid to the staff, exclusive of general and district 
officers, increased from 840.62 dols. per annum to 868.69 
dols.; taxes per mile increased from 631.29 dols. to 
680.63 dols.; the average freight rate per ton-mile 
decreased from 0.707 cents to 0.706 cents, whilst the 
average passenger-mile increased from 1.995 cents to 
2.042 cents. 

In the report of the Select Committee on National 
Expenditure, issued on the 26th ult. as Parliamentary 
Paper No. 151, there is the following reference to the 
new department of the War-office for the control of Move- 
ments and Railways, on the head of which depart- 
ment an unusual degree of individual responsibility 
is said to have been conferred :—‘‘ Much valuable work 
has been carried out under this arrangement, and it is 
doubtful whether the emergencies which had to be met 
could have been dealt with as efficiently in any other way. 
As, however, a very heavy expenditure is being incurred 
by this department, a large part of which is in the nature 
of capital expenditure in foreign territory, we consider 
that a special responsibility résts upon the Secretary of 
State, the Treasury, and the War Cabinet, to scrutinise 
carefully the proposals and estimates of this department 
and to review them periodically.” 


Str Wiit1am Hoy, in his annual report on the South 
African Railways, remarks that in order to obviate 
an excessive accumulation of stocks of stores and mate- 
rials certain improvements have been made. Among 
them are :—(1) Arrangements to secure greater uniformity 
in nomenclature, the absence of which, in technical stores, 
has sometimes been responsible for orders being placed 
for articles already in stock ; (2) the manufacture and 
repair in the railway workshops of a larger range of articles. 
The introduction of new methods of repair, e.g., the oxy- 
acetylene, the quasi-are electric, and the thermit pro- 
cesses of welding have done ‘much to reduce the demand 
for certain articles; (3) the standardisation, as far as 
possible, of fittings of similar type, but differing in detail 
without apparent reason. The new methods of welding 
are reported as likely to play an important part in effect- 
ing economies in working. Under existing conditions 
they have been of great assistance in the work of pro- 
viding substitutes for materials imported from overseas 
which were not available for various reasons. The new 
methods had also been of great assistance in effecting 
improvements and repairs to extend the life of existing 
stock until times are more normal. 








NOTES AND MEMORANDA. 


Tests recently made with a fireproof aeroplane wing 
varnish in New York were successful to a point where 
it seems reasonable to expect a practically fireproof 
flying machine in the near future. 


Or the 18,293,000 people now supplied with filtered water 
in the United States, 74 per cent., or 13,411,000, are supplied 
from 682 rapid sand filter plants, the remaining 26 per 
cent., or 4,882,000 people, being served from 54 slow sand 
filter plants. 


THE United States Navy includes fourteen Dreadnoughts 
and five nearing completion. The later types of these 
vessels have been made impervious to torpedo attack, 
according to Rear-Admiral Taylor, the chief constructor 
of the U.S. Navy. 


THE urgent importance of providing mariners with 
more accurate magnetic charts is clearly evident from 
the magnitude of the errors in existing charts already 
revealed by the work of the “‘ Galilee”’ and the: ‘‘ Car- 
negie,’”’ which are being employed by the Department 
of Terrestrial Magnetism of the Carnegie Institution, 
Washington. In certain parts of the Pacific and Atlantic 
Oceans the errors in declination have been found to be 
4 deg.; in the Pacific Ocean, 6 deg.; and off the south-west 
coast of Australia from 12 deg. to 16 deg. ! 


THE manufacture of chilled cast iron car wheels, a 
purely American invention, to which the development 
of railways in this country may be said to owe its rapid 
progress in the early days and to which it is still largely 
indebted for freight traffic, was. says Mr. A. E. Outerbridge 
in the Scientific American, rendered possible by the 
practical application of the chilling property found in 
American cold-blast charcoal irons, and its continued 
success to-day is dependent largely upon the skill of the 
chemist to simulate those natural qualities by other 
means, long after cold-blast charcoal iron has gone out 
of existence. 

THE oversea imports of New South Wales during May 
were valued at £2,432,615 and show a decrease of £464,738, 
or 16 per cent., as compared with the corresponding 
month of last year. The total for eleven months, July to 
May, 1916-17, was £30,697,498, an increase of £388,280, 
or 1.2 per cent., in comparison with the figures for 1915—16. 
The oversea exports during May amounted to £3,106,228, 
being an increase of £172,819, or 5.9 per cent., as compared 
with the corresponding month of last year. For the 
eleven months, July to May, there was a decrease of 
£43,965, or over .1 per cent., compared with the same 
period for 1915-16. 


ConTINUOUS current is better than alternating for arc 
welding, because the temperature of the positive pole, 7.e., 
the piece to be welded, is much higher than the negative, 
and the are is more easily maintained. Either carbon 
or metallic electrodes may be used for welding, but for 
cutting carbon electrodes are necessary, says Mr. H. L. 
Unland in the General Electric Review. The voltage 
drop across the carbon arc is about 40 volts, and across 
the metallic are About 20 volts. A line voltage of about 
60 volts is best, but higher voltages, up to 90 volts, are 
sometimes used. Generators for supplying several welding 
sets should be wound for at least 75 volts to compensate 
for line drop, with a minimum of variation with load 
and good commutation characteristics. The contro] 
circuit consists essentially of a series rheostat in circuit 
with the are, to which various refinements may be added 
to improve the operation. 


A tone distance hydro-electric power transmission plant 
in which the power is transmitted 548 miles was described 
in Engineering News Record recently. It is owned by the 
Nevada-California Power Company, which operates 1190 
miles of transmission line at 55,000 volts, and has recently 
added Rush Creek Power House to its system, the plant 
being fed from Gem and Agnew Lakes, 9050ft. and 8500ft. 
elevation respectively. From Agnew reservoir 4836ft. 
of 30in. riveted stee] pipe line runs to the station, with a 
fall of 1220ft. The line terminates in a 7}in. nozzle on 
the 8000 horse-power impulse wheel which drives a 
5000 kilowatt, 2300-volt 60-cycle generator. The materials 
for the dam and concrete work were hauled over desert 
country by six 75 horse-power caterpillar tractors making 
twenty-six journeys per month during 1916,with an average 
load of 20 tons. The impulse wheel will operate efficiently 
either under 1180ft. or 1690ft. net head. 


In an interview with the London correspondent of the 
Paris Journal, General Maurice states that all the efforts 
of the U boats have been powerless to delay even by a 
single hour any of our military operations. In January, 
1917, we unshipped in France equipment or provisions 
for our armies at the rate of 11.4 tons per hour. During 
a recent week we reached 24.5 tons per hour, and we are im- 
proving daily. We have constructed some hundreds of miles 
of railway track and have laid down improved canals 
and roads. In the early days of March an average number 
of 179 trains circulated over our broad-gauge lines. 
The exact average at the present moment is 259 trains. 
Over the canal routes we despatched last March a weekly 
average of 34,500 tons. The average number to-day is 
61,600 tons. Over a narrow-gauge railway which is 
used for conveying goods for immediate use a weekly 
average was carried in March of 25,300 tons. In a recent 
week the same line carried 173,400 tons. 


In an article in the Electrical Review some time ago on 
electro-culture, the following approximate increases in 
yield by this system were given :—Strawberry plants— 
young, 80 per cent.; old, 35 per cent. to 25 per. cent.; 
potatoes, 20 per cent. to 50 per cent.; Carrots, beet, 
tomatoes, mangolds, 20 per cent. to 50 per cent.; wheat 
20 per cent. to 40 per cent. A test in 1915 under specially 
intense discharge showed 50 per cent. more grain of better 
quality and 90 per cent. more straw. Germination is 
accelerated by the discharge, and there is a wide field in 
greenhouse work. The discharge appears to act as artificial 
sunshine. In damp, cloudy weather treatment for four 





or five hours per day is ample; in hot sunshine and 
times of drought the discharge should never be put on, 
Morning and evening are the best times, especially morning. 
Electro-culture appears to be unfavourable to leguminous 
crops, though it may have a valuable after-effect. 
most cases it destroys blight and insects. 


In 





MISCELLANEA. 


In the course of a paper recently read by Mr. Albert 
Champion, before the Society of Automotive Engineers, 
America, the author said that the most needed thing 
to-day in connection with sparking phigs was better insula- 
tion. 

An American Company is at the present time developing 
a small townsite in which the dwellings are of concrete. 
The designs are pretty well standardised, providing cheap, 
serviceable buildings of good appearance. About 100 
buildings are being erected, and the contractors have 
developed methods which result in great speed. By the 
use of steel forms and contract methods similar to those 
used on large construction, the completion of one house 
every three days has been attained. 


THE famous schooner yacht America, which won the 
America’s Cup and was for a short period used as a train- 
ing ship by the midshipmen at Annapolis, has been pur- 
chased by a syndicate of members of the Eastern Yacht 
Club, according to the Army and Navy Journal. There 
is a plan for using the America as some sort of a nautical 
museum either at Boston or Marblehead, although several 
Boston yachtsmen are urging that she be presented to the 
Government and sent to Annapolis. 


Tue Board of Trade is again organising a British In- 

dustries Fair, which will be held in London from February 
25th to March 9th of next year. Forms of application 
for space are now being issued to manufacturers in the 
following trades :—China and earthenware trade, glass 
trade, fancy goods trade, paper, printing and stationery 
trades, and toy and games trade. The Board, by the 
courtesy of the Port of London Authority, which has 
recognised the importance of the Board’s securing a 
larger building than those hitherto used, has been able 
to obtain the use of a most suitable building for the pur- 
pose. ; 
THE rapid pre-war development throughout the 
Dominion, which was so suddenly checked by the outbreak 
of hostilities, seems in many parts of the country to be 
regaining a normal condition. This is particularly notice- 
able in the province of British Columbia, where considerable 
industrial activity is apparent. The building situation 
has improved greatly, and it is estimated that the value 
of construction work for which contracts have been let 
and work is under way, is about £2,500,000. The bulk 
of this amount, according to the Contract Record, is being 
expended on commercial and industrial building, there 
being apparently very little work of a residential character 
under way. 

Tue Japanese glycerine industry has developed in a 
remarkable manner since the outbreak of the war, says 
the Chemical Trade Journal. The Government is now 
granting pecuniary aid to those engaged in the industry, 
and the result has been the establishment of the Japanese 
Glycerine Manufacturing Company and several other 
concerns. Before the war none of these companies ex- 
isted, and consumers in Japan relied entirely upon im- 
ports from the United States and other countries. The 
output of the Japanese Glycerine Manufacturing Company 
alone amounts to 300 tons a month, and in the course of the 
next few years the imports of this commodity will, it is 
believed, be nearly stopped. 

A NEw machine shop recently completed for the Ford 
Motor Company of Canada, at Ford, Ont., presents a 
number of unusual features which are described in the 
Contract Record. In the first place, the building, which 
is 700ft. long and averages 70ft. in width, was constructed 
on over water where the depth of water was as much as 
20ft. On three sides of the shop an 840ft. concrete 
retaining wall was built in 15ft. to 20ft. of water, between 
two walls of Lackawanna steel sheet piling, without 
unwatering the location. The steel piling, which acted 
as the sole form work for the wall, was withdrawn by a 
steam hammer and re-used about ten times. Owing to 
the absence of a firm foundation, steel I-beams were used 
to carry the form work for the superstructure. These 
sections were designed to form part of the reinforcing of 
the concrete floor beams. 


A FLOATING crane, the largest lifting crane ever built 
in the United States, and the first large rotating pontoon 
crane ever built in that country, has recently been put 
into operation at the Norfolk, Va., Navy Yard. The 
boom is 135ft. long, and the capacity is 150 tons gross. 
The crane has a main hoist consisting of two hoisting 
units of 75 tons capacity each fixed on the. boom, and 
an auxiliary hoist of 25 tons capacity movable up and 
down the boom, and having a travel of 107ft. The two 
main hoisting units can operate separately or 
simultaneously as desired. For handling a load of 75 tons 
or under either main hoist is used. For handling a larger 
load the two main hoisting blocks are connected by means 
of an equaliser carrying a 150-ton hook. Power for the 
main hoist is supplied by two 60 horse-power motors, 
both of which are of course used when lifting the maxi- 
mum load. The auxiliary hoist has two motors, one for 
hoisting and the other for travelling up and down the 
boom. 

Tue following abstract is from a description of the 
Orange River Falls, South Africa, by Mr. A. D. Lewis, 
Assoc. M. Inst. C.E., and other sources of information. 
Though many of the world’s falls exceed the actual height 
of 400ft. attained by this one, for example, the Govetts 
Leap Falls, Australia, drops 1000ft. in a sheer descent. 
They are not utilised, inasmuch as the quantity ‘of 
water which they deal with is insignificant. In fact, the 
water is dissipated in spray and vapour before reaching 
the bottom ; moreover, the approach to the Falls is com- 
paratively flat, and no conservation by dams is practically 
possible. The mighty Orange River is, however, widely 
different in character. Niagara has a plunge of 160ft., 
and the Victoria Falls on the Zambesi 360ft. At these 
falls of the Orange River the water, especially at flood 
time,drops into the gorge at the head, where it is so narrow 
that a stone may be thrown across—an ideal site for an 
electric power supply. The climate of the district, how- 
ever, is against the development of these falls. The 
temperature is often 120 deg. Fah., and in summer seldom 
fails to reach 105 deg. Fah., the air at night often re- 
maining above 90 deg. The dry season is from May to 
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DEATH. 
On the 3rd November, at 2, 
UrBan ARMSTRONG SmirtH, M. Inst. C.E., 
aged seventy-two. 


Thurleigh-mansions, 8.W., 
late of Herefordshire, 
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The First Lord’s Statement. 


In the House of Commons last week the First 
Lord of the Admiralty gave a clear and comprehensive 
review of the naval situation. Rarely has a Ministerial 
statement been awaited with keener interest. For 
many months the Admiralty has been subjected 
to a storm of criticism on the ground that it had 
failed to grapple with the submarine problem and had 
generally mismanaged the war at sea. The critics, 
we may add, made a noise out of all proportion to 
their number and importance, and although the public 
never for a moment lost its faith in the Navy, the 
inevitable result of this continual carping was to 
engender a feeling that the nation was not getting the 
best out of its incomparable naval resources. This 
idea has been completely, and, we hope, finally 
dispelled by Sir Eric Geddes’ illuminating statement, 
for he had no difficulty in confuting the critics at 
every point. In answer to the charge that the control 
of naval operations was not in the hands of profes- 
sional seamen, he showed that all questions of “* large 
naval strategy”? are decided by an Operations 
Committee. which consists of five seamen and one 
civilian, whilst a new section, shortly to be added, 
will be made up of younger officers with recent 
experience in the Grand Fleet, and presided over 
by a flag officer who is leaving the Grand Fleet to 
take up the position. It will be seen, therefore, that 
the professional element now dominates our naval 
councils, and that under the present system there is 
practically no opportunity for civilian interference 
in matters of high strategy, whatever may have 
been the case at an earlier stage of the war. This was 
one of the most satisfactory features of the statement, 
but perhaps greater popular interest attached to the 
facts and figures, which showed the remarkable 
headway that is being made against the submarine 
menace. It was no secret that the underwater raiders 
have been made to pay a heavy price for their depre- 
dations, but the definite assurance that between 40 
and 50 per cent. of the German submarines commis- 
sioned from the beginning of the war, and operating 
in Northern waters, have already been destroyed, 
is a splendid tribute to the efficacy of our counter 
measures. It is obvious, too, that these measures 
grow more effective every month, for during the last 
quarter—which we take to mean during July, August, 
and September—as many submarines have ‘been sunk 
as were disposed of during the whole of last year. 
Some part of this highly gratifying result is unques- 
tionably due to the skill of British scientists and 
engineers, whose patriotic labours are now beginning 
to bear fruit. On the other hand, the finest weapons 
are of little avail except in the hands of bold and 
determined men, and we are inclined to attribute 
the defeat of the submarine more to the dogged heroism 
of our naval and merchant seamen than to the 
material instruments at their disposal. 

The depletion of our tonnage is undeniably serious, 
but we are glad to have an official correction of the 
grossly misleading figures circulated by the enemy. 
In August, for instance, the Germans claimed to have 
sunk 808,000 tons of British mercantile tonnage, 
whereas the actual total was little more than one-third, 
and the total for all nationalities scarcely above one- 
half that figure. Germany must indeed be in a despe- 
rate plight when she descends to such unblushing men- 
dacity. Slight discrepancies might easily arise 
between the exact total of tonnage lost and what the 
raiders claim to have destroyed, but an exaggeration 
of this extent can only be wilful. The explanation 
is, of course, that Germany realises the disastrous 
failure of the submarine war, and is trying by every 





means to conceal the truth from her own people. 
Apparently her method is to double the tonnage of 
every ship she sinks. The unfortunate part of it is 
that there are some people here who seem to prefer 
these false German statistics to the evidence of their 
own senses. Writing with a full knowledge of all the 
German claims put forward since the declaration of 
“ruthless” submarine war, we can say that over 
three-fifths of our entire mercantile fleet have already 
been destroyed—on paper ; whilst the tonnage of our 
Allies and the neutral States has been reduced by 
almost two-thirds—also on paper. If the enemy’s 
claims were even approximately correct we should long 
since have been virtually isolated and brought to the 
verge of starvation, for it would be impossible to feed 
ourselves, let alone supply our armies abroad, and 
the war would have ended months ago in the complete 
exhaustion of the Allies. The fact that our food 
supplies are still adequate, and that thousands of 
vessels continue to enter our ports every week, 
convincingly proves the utterly untrustworthy 
character of the German figures. Few would suggest 
the desirability of denying every misstatement which 
the enemy sees fit to make, but there are occasions 
when official silence is to be deprecated. Doubtless 
there are cogent reasons for withholding the weekly 
figures of tonnage lost, but we cannot believe it is 
wise to let every German falsehood go unchallenged, 
and an occasional correction, such as that which the 
First Lord gave with regard to the figures for 
September, would do much to maintain confidence 
at home and abroad. And what could be more damag- 
ing to Germany's cause than the exposure of her 
deliberate untruthfulness in connection with the 
tonnage returns ? Having experienced a bad month 
in September she tried to explain away her !ack of 
success on the ground that there were not enough 
ships at sea to keep her submarine commanders busy, 
whereas in that particular month the sailings of large 
vessels were 20 per cent. higher in number and 30 per 
cent. more in tonnage than in April, when our losses 
were extremely heavy. 

Encoureging as was the First Lord’s survey of 
the shipping position, he said nothing which can 
warrant in the smallest measure any relaxation of our 
shipbuilding efforts. The net reduction in British 
ocean-going tonnage from all causes since the begin- 
ning of the war is 24 million tons, or 14 per cent. 
Had we been able to continue building operations 
at the pre-war rate, we should now be about 2} million 
tons to the good. But the tremendous burden which 
the war has imposed on the national industries made 
this impossible, and for the first two years our ship- 
ping output was at a very low figure. Since the vital 
importance of maintaining an adequate tonnage 
réserve has come to be recognised, the shipyards have 
again become extremely active, and there are well- 
founded hopes that a few months hence we shall be 
making good the heaviest losses the enemy is able 
to inflict. At the same time, Sir Eric Geddes uttered 
a warning against premature optimism. Whilst the 
submarine menace has been checked, he did not 
pretend that it has been defeated, and he warns 
us that, according to the best information before 
the Admiralty, the Germans are constructing under- 
water craft of a type more powerful than any now at 
sea. This may be taken as confirmation of the reports 
which have been received from American and other 
sources of the “submarine cruisers”’ building in 
Germany. They are apparently intended to operate 
in distant seas, where their high speed and power 
of submersion will render them very difficult to track 
down and destroy. But the Navy has overcome so 
many difficulties that seemed insuperable that we 
are confident of its ability to deal with this latest 
menace. Moreover, the Germans would not have 
turned to the construction of these large and costly 
submarine cruisers if the smaller types which they 
built so freely had proved equal to their task. To 
expand the shipbuilding resources of this country 
the Government has decided that four new national 
yards at least will be necessary. Considering the 
difficulties of obtaining sufficient labour and material 
to keep the existing yards working at their full 
capacity, it was only natural that this decision should 
have been adversely criticised. It is, therefore, 
gratifying to have an assurance that no labour or 
material will be diverted to the national shipyards 
until the existing establishments have all the work 
they can manage. The decision to lay down these 
national yards connotes official confidence in the 
steel supply for the near future, and also suggests that 
the labour situation is expected to assume a more 
favourable aspect. This is a most encouraging 
inference, for steel and labour are the dominant 
factors in the tonnage problem. Some idea of what 
the shipyards of this country have already accom- 
plished under most adverse conditions was indicated 
by the First Lord’s allusion to the volume of new 
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naval construction. In the last twelve months the 
output of warships and auxiliaries, measured in 
displacement, was between three and four times 
as great as the average annual output for the few 
years preceding the war. The Royal Dockyards 
also have a wonderful record of work to their credit, 
for since the outbreak of war no fewer than 31,000 war 
vessels of every type have been repaired or overhauled, 
not including similar work done for the warships of our 
Allies. We do not believe the most captious critic 
will deny a tribute to the system which, whatever 
its defects may be, has rendered possible such a 
comprehensive utilisation of our shipbuilding, repair- 
ing, and marine engineering resources. 

If the First Lord was able to vindicate Admiralty 
policy in relation to the material needs of the Service, 
he was no less successful in justifying the general 
principles of strategy followed by the present Board. 
A great fuss was made in some quarters last month 
when one of the Scandinavian convoys was attacked 
and partly destroyed. This incident was used by 
certain critics on which to base a sweeping indictment 
of our naval dispositions, but the First Lord’s 
explanation put a very different complexion on the 
affair. He pointed out that no less than 4500 vessels 
had been convoyed over the Scandinavian route 
since last April, and this was the first time that a 
single ship had been lost on this route from surface 
attack. That, we think, is a sufficient reply to the 
ill-judged criticisms which have been hurled at the 
Admiralty ; a convoy method which enables shipping 
to pass through the danger zone with the loss of only 
one vessel in two hundred cannot be very defective. 
But if further evidence of the unceasing vigilance of 
our naval forces are demanded, what could be better 
than the destruction last week of an armed raider 
with ten patrol vessels in the Kattegat. We have 
no space to go into the many other interesting points 
raised by Sir Eric Geddes, but the whole statement 
deserves to be carefully studied. National confidence 
in the Navy has never been higher than to-day, but 
it is well that we should be reminded from time to 
time of the invaluable services it is performing on 
behalf of the Allied cause. The Navy must perforce 
work for the most part in silence, and this absence of 
advertisement is no doubt responsible for the existing 
tendency to underestimate the influence of naval 
power in the present war. But-after reading the mass 
of facts and figures which the First Lord laid before 
the House of Commons last week, there should be no 
room for further misconception on this subject. 
Never before have such momentous issues depended 
on the command of the sea, and it is owing to the 
unremitting vigilance of our seamen that the ocean 
highways are kept open to lawful navigation in the 
face of incredible difficulties and hazards. 


Ships, and More Ships. 


Or the many matters with which Sir Eric Geddes 
dealt in his maiden speech as First Lord of the 
Admiralty, none is of greater moment than the 
provision in ever increasing numbers of merchant 
ships. Sir Eric was in a position to state that the 
losses occasioned by the enemy’s submarines and 
mines were much less than had been anticipated ; 
he was able to assert with confidence that we have 
sunk about one half of all the submarines Germany 
has commissioned for operations in waters other than 
the Mediterranean; to disprove the exaggerated 
figures as to our losses that have been circulated 
in the Central Empires, and even to tell the House 
that our means of destroying submarines are increas- 
ing daily in number and efficiency. But when all 
was told, the fact still remains that we have lost 
merchant ships more quickly than we have replaced 
them, and the building of more ships is one of our 
most pressing needs, as the Prime Minister and the 
First Lord have stated. It may not be true that the 
suceess of our arms depends upon the increase of our 
merchant fleet, but it is incontestably a fact that our 
staying power is based upon it and the power of our 
Allies to stay. The possibility that our armies will 
be beaten in fight with the German armies grows less 
as each week passes, but we have still to face all the 
inevitable problems of supply. We cannot say that 
the making of shells and guns has become less impor- 
tant than the building of ships ; rather must we admit 
that without materially reducing the output of war- 
like stores and without depleting the armies of their 
men or hindering such recruiting as may be essential, 
we have to add to our present labours the construction 
in increasing numbers of new merchantmen. About 
all this there can be no question. Neither can there 
be about the ability of the kingdom to meet the 
call, provided the need is recognised and all interests 
clearly and patriotically contribute to the desired end. 
The only possible problem for discussion is the best 
means to employ to fill the need. 








At the expense of meticulous detail the problem 
may be stated in the briefest possible form. Existing 
shipbuilding firms hold that the maximum output of 
ships, in view of the shortage of labour and material, 
will be achieved by giving every possible facility 
to the existing yards. The Government says that the 
needs of Great Britain and the Allies cannot be fully 
met by the existing yards, and that enough labour 
and material must be provided not only to fill the 
existing yards, but new yards. The Government 
is indeed so convinced that even when all the existing 
yards are extended and developed to their utmost 
more will yet remain to be done, that it has decided 
to construct four State yards. No one can be surprised 
at the attitude of the private yards. They have to 
accept the assumptions of a full supply of labour 
and material on which the Government policy is 
based, after several months in which the supply of 
steel has been short. But steel is now coming forward 
more freely, and the difficulty to-day may almost 
be summed up in the one word—Labour. If labour 
can be found, it is believed that material will not 
be wanting. Now such labour as exists in the 
shipbuilding areas has been practically used up, and 
there is little possibliity of augmenting it beyond 
that needed for extensions of private yards, because 
housing accommodation cannot be provided. Further- 
more, the yards are accustomed to the construction 
of ships of a certain kind that demands the services 
of a large proportion of skilled labour. If, then, a 
new area can be developed—and it is known that on 
the Wye will be found the site of three at least of 
the Government yards, that at Chepstow being one— 
the housing problem will be less difficult and a type 
of vessel may be constructed which demands less 
skill than any existing type. It may, for example, 
be possible to simplify construction in a radical way 
by reducing the number of curved frames. This 
would pave the way to a freer use of pneumatic 
riveting and reduce the standard of skill required 
in labour. It is an open secret that experiments in 
this direction have been in hand for some time with 
the most promising results. These really are the 
greatest arguments in favour of the State yards— 
that they are absolutely needed as a supplement 
to private yards, that they will employ comparatively 
little skilled labour, and that they will be able to 
help in surmounting the housing difficulty. But 
there is, as Sir Eric Geddes stated in the House, 
no intention whatever to use them until the private 
yards have reached their limit of output. If this 
intention is faithfully adhered to, if no difficulties 
are put in the way of their extension by Government 
requirements for machinery, structural steel, labour 
management, and so on, we cannot think that the 
private yards will regard the construction of Govern- 
ment yards with jealousy or disfavour. 

It is impossible to think of the establishment of 
yards for the construction of merchant ships by the 
State without wondering what will happen to them 
after the war. Socialists might desire to see them 
retained, but we are convinced that the great body 
of the people is still opposed, and will remain opposed, 
to the State entering into competition with the 
private manufacturer. But all such problems are 
best left, indeed must be left, to the future. The 
war cannot be won as we wish to win it without more 
ships, and grave as would be the objection to Govern- 
ment yards in other conditions, those that exist 
are such that we must bury all prejudices, however 
well founded they may be, that stand in the way of 
output. Assuming, as we justly may, that the new 
yards will not be used until their use becomes impera- 
tive, such arguments as may be advanced against 
their construction are weak indeed. 
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+ WE observe with the greatest 
R he f satisfaction that the Watching 
ao Sub-Committee on Educatior of 


the Conjoint Board of Scientific 
Societies advocates the popularisation of science. 
Whenever we have urged this course, we have done 
so with our hearts in our mouths, knowing full well 
that a great many learned people sneer at the popular 
treatment of scientific subjects, deeming it an attempt 
to make an entertainment of what should be a study, 
and to open an easy road to what should only be 
attained by pain and endeavour. Moreover, the very 
false opinion prevails that popular science is bad 
science. Those who spread such views are responsible, 
we believe, for a great deal of the indifference to 
science which is held, we know not with how much 
truth, to have arrested the industrial development of 
this land. We do not hesitate to assert that by far 
the larger portion of civilized mankind is subject to 
the fascination of science, and it is only because 





science has too often been made repugnant by the 
eclecticism of the schoolmen that there is less interest 
in it than there should be. Do we not remember that 
only a few years ago Sir Ray Lankester—who, by the 
way, is convener of this educational sub-committee ; 
a significant fact—-published a series of delightful 
essays in the Daily Telegraph, which were eagerly 
read, and can we forget the popularity of Tyndall’s 
and Faraday’s lectures, and of those that used to be 
delivered by a group of peripatetic scientists ? The 
fundamental mistake of the schoolmen is the exaggera- 
tion of the importance of the quantitative side of 
science, and a scorning of the qualitative side as mere 
conjuring tricks. To those who intend to be scientists 
by profession, a knowledge of quantities is essential, 
but even with them it is always secondary to a 
knowledge of qualities. The first work of the 
investigator is to discover phenomena ; the measure- 
ment of the conditioning factors of those phenomena 
comes later. The establishment of natural laws by 
observation and experiment is the ground work and 
basis of all science, and with relatively few exceptions 
those phenomena are capable of demonstration in 
a simple form, a form which can be comprehended 
by any reasonable person. We do not for one 
instant doubt that the more widely they are known, 
that, in the words of the sub-committee of the 
Conjoint Board, the more attention is given to the 
‘* romance of scientific discovery and its applications ” 
by “inspiring and attractive courses in science,” the 
more general will become the recognition of the 
inestimable value of science and the sooner will the 
stigme which has attached to this nation be removed. 
It is because the schoolmen have rebelled against 
popular science that science is not popular, and we 
shall only give back to it its inheritance when we 
break down the existing eclecticism. 
* * * * * 


MAn’s efforts to be economical are 
in continual conflict with his human 
nature. Nature knows nothing 
about economy. She spends in 
millions where hundreds would suffice, scatters seeds . 
by the billion, generates life and destroys it with a 
lavish hand, parches the dry desert and pours torrents 
on flooded countries. Man with all his efforts to be 
economical finds that the part in him that is still 
natural defies his little efforts and leaves him, thank 
Heaven, with some of the wantonness and inconsist- 
ency that endears Nature to us. Consider, for 
example, the amusing correspondence on the names 
for compound units that has appeared in our columns 
for some weeks past. Here we see men who would have 
no compunction about whiling away a pleasant half 
hourc—bless them for it—‘* chatter-magging”’ at their 
clubs, or dallying in the pleasant times gone by, over 
the after-dinner cigar, or with something even more 
attractive, arguing about the best way of saving the 
small amount of time that may be economised by 
writing ‘“ squinch ”’ or “* pinch ” instead of Ibs. per sq. 
inch! Allowing that, in an extreme case, one might 
be called upon to write lbs. per sq. inch fifty times in 
one day, the number of letters that could be saved by 
the abbreviation amounts to no more than two 
hundred and fifty by the use of “‘squinch,” and three 
hundred and fifty if ‘‘ pinch”? be adopted. Taking 
the average of three hundred letters, it would be an 
exaggeration to say that three minutes per day in this 
extreme case would be economised by the abbrevia- 
tion! Yet all of us will sympathise with our corre- 
spondents’ endeavour, for there is not one of us that 
does not betray the grossest indolence in the spoker 
and the written word. We snip the ends and trim the 
middles, make long syllables short—has not deca’dent 
become dec'adent ?—call library “‘libry,”” and do not 
‘don’t ’’ ; iavent abbreviations not so very much less 
horrible than the “loob.” “‘ mag,’ and ‘ conrod,” 
which Mr. Ravenshaw tells us are used by electricians 
and chauffeurs, and in a hundred ways try to save our 
tongues the trouble of pronouncing syllables, and our 
hands the exertion of writing them—and al] to econo- 
mise a few minutes that we might more profitably 
devote to trying to induce the Ministry to give us a 
priority certificate. 


Compound Units. 


* * * * * 


THE programme of the British 
Workers’ League—which, it will be 
remembered, was founded by Mr. 
Victor Fisher about a year ago— 
is one of those things that cannot be disregarded. 
We may disagree with certain items in it, but it is 
so manifestly an earnest endeavour to present a 
working policy of reconstruction, so patently honest, 
and so full of real sympathy withthe needs of industry, 
that it forces itself on our recognition. It is perfectly 
certain that there will be a good deal of opposition 
to several of the items—for ourselves, for example, 
we do not like the idea of founding the principles of 
compulsory arbitration on the findings of the Whitley 
Industrial Councils, and Mr. Roberts has only 
recently stated that the Government 1s opposed to 
that course—but taking the programme as a whole, 
it must be admitted that it collects and fixes as a 
definite policy a number of independent ideas, each 
of which has already a large body of supporters. In 
that respect it will undoubtedly do good. Re- 
construction cannot be effected in driblets. Progress 
will be slow and halting if one thing at a time is 
granted under pressure. Many reforms are needed, 
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and if all the reforms can be made at once a great 
deal of confusion, a great deal of fighting perhaps 
willbe avoided. Itis certain that many propagandists 
will demand more than their fair share of reform. 
Only by laying down all the needs at once can we 
hope to see the means of giving the due amount of 
reform to each. The programme has no doubt 
been studied by our readers, and it is unnecessary to 
describe it fully. ‘here are in it twenty items. 
The first five deal with the State control, management, 
and assistance of industries. We have always held, 
and still hold, that the more industries are allowed 
to manage their own affairs the better, but we are con- 
strained to admit that the war has not only altered the 
conditions for its duration, but that for many a long 
year after its conclusion we will have to tolerate some 
amount of State interference. Mr. Fisher takes the 
case of the railways. He does not advocate out and 
out nationalisation. What he says is, carry on the 
present plan for five years or so after peace and see 
where it leads us. As it is inconceivable that the 
railways would welcome release from the present 
control immediately peace was declared, when they 
would find themselves left to struggle with demobilisa- 
tion and many other problems under very dis- 
advantageous conditions, it may be regarded as 
fairly certain that State control will have to continue 
for some years—years in which the desirability or 
otherwise of nationalisation can be carefully studied. 
In another group of items, Labour questions figure 
most prominently. Here the Minimum Wage is 
introduced. We believe the Minimum Wage to be 
an economic fallacy, but if, at the same time that 
you introduce it, you abolish, as Mr. Fisher proposes, 
the ‘“‘ca-canny”’ policy, no one in the world will 
object. Employers would much rather pay more 
than the minimum if they could get the equivalent 
output. The other matters covered by the programme 
are outside our sphere, but we imagine that whilst 
there will be active opposition to some of them on 
the familiar ground that there is ‘‘ too much grand- 
mother ” in them, it will be admitted that they only 
formulate social improvements which are pretty 
generally acknowledged to be necessary. The problem 
of paying for them is, of course, a matter below the 
attention of your hot and hot reformer. 
* * * * * 


ANSWERING a deputation from the 
North-East Coast Institution, which 
came to ask the Board of Education 
for its approval and support of a 
scheme for the training of apprentices which engineers 
of the North-East Coast have developed, the President 
of the Board of Education said “ he found all over 
the country a very considerable amount of suspicion 
among working people so far as technical education 
was concerned. It was the duty of his Board, in 
co-operation with the industries and with local 
education authorities, to dispel that suspicion.” 
There are few more difficult problems that the 
progressive employer has to face than this of suspicion. 
Workpeople are still, unfortunately, so prone to 
regard the employer as their hereditary enemy, that 
every action he makes for their good, if it be not 
inspired by themselves, is looked upon with distrust 
and deemed to be yet another method of exploiting 
them. The premium system, profit-sharing schemes, 
welfare work have all been and still are looked upon 
in this light, and now Dr. Fisher tells us that technical 
education has not escaped. The premium system was 
suspected because it was thought to be a means of 
finding out capacity with the intention to cut the 
rates, profit-sharing because it might undermine the 
influence of the unions, welfare work because it 
removed divine discontent and improved the workers 
for the benefit of Capital. But what of education ? 
On what conceivable grounds can it be held injurious 
to apprentices that they should be given an education 
that would fit them to take a higher position in 
industry ? Is not Labour always clamouring for 
equal opportunity ? How is it, then, that when one 
step in the course it desires is taken, not alone by 
employers, but by the State, it at once distrusts it ? 
We wish Dr. Fisher had been more explicit and had 
specified the form of the complaint in this instance. 
But whatever the grounds may be, there is only one 
way in this case to remove them, and that is by 
administering the suspected dose in ever large 
quantities. Suspicion is the child and fruit of 
ignorance. It can never be entirely removed by 
explanations, for are not the explanations themselves 
suspect, but it will disappear automatically when 
more liberal education has shown that it is groundless. 
“There is nothing,” says Bacon, ‘‘ makes a man to 
suspect much, more than to know little ; and, there- 
fore, men should remedy suspicion by procuring to 
know more.” 


Suspicion. 


* * * * * 


WE are not surprised that Hanson, 
Brown and Co., Limited, “* Iron and 
steel, fuel, ore, and general mer- 
chants,” are moved to hot words in 
their Middlesbrough monthly circular. For many a 
generation the merchants of England have been 
looked upon as its backbone ; they have taken the 
place that was held by the yeomen in the days before 
the yard measure had displaced the yard-shaft, and 
now at this hour to find themselves treated as an 
encumbrance and a burden, a useless and costly 


Merchants. 





intermediary between the manufacturer and the 
consumer, is gall and wormwood indeed. ‘ The 
irresponsible officials in Whitehall ’’-—writes Messrs. 
Hanson, Brown and Co., with some bitterness——‘‘ the 
bureaucrats, ever avid for power and arrogant in 
the use of it, appear to have taken it into their heads 
that the merchant is a useless excrescence on the 
commercial life of the country, and that accordingly 
he must be eliminated.’ Not even Dora, it exclaims, 
can justify the action of this new bureaucracy, which, 
“ true to its nature, usurps the functions of Parliament 
and sets at nought the just claims of the citizen.” 
The rights of the merchant, it continues, are “‘ treated 
with insolent indifference ;’’ ‘‘no merchants as such 
have been appointed to serve on any of the committees 
which are supposed to assist the authorities in the 
control of the metal trades, or even to consider the 
question of trade after the war;’’ the merchant is 
described as a ‘‘ mere speculator, a middleman sitting 
in his office and battening upon industry to which he 
renders no official service.”” We cannot deny that 
there is cause for this outburst, for we have heard it 
whispered that there are in certain branches of the 
Ministry young men whose feet hurry in advance 
even “‘ of these most brisk and giddy pacéd times,” 
young men whose knowledge of business has been 
gained rather in the debating room than in the mart, 
and who are ready to seize upon the present dis- 
junction of affairs to hammer out a new order of their 
own devising. They must be watched, and we 
understand that a Federation of Merchants to keep 
its eye on them is in contemplation. But the Monthly 
Circular calms itself with the reflection that “‘ while 
the reality of the present menace to the merchant 
cannot be denied, its importance may easily be 
exaggerated.”” The sober facts that will have to be 
faced after the war, when, as no one in his senses 
can doubt, the services of the merchant will be required 
to fasten once more on its pedestal our shaken trade, 
will put “‘a summary end to many schemes which, 
however plausible they may at present appear, will 
be found impossible in the real world of business.” 
That is the best way to regard the matter. Peace 
will straighten out many of the kinks that war has 
made. The world has never got on without merchants, 
and we see no likelihood that it ever will. Middles- 
brough may take comfort from that thought. 


* * * *£ * 


WE have read with the greatest 
interest a short memorandum 
describing its Objects and Policy 
which the Institute of Chemistry 
has just issued. It appears at an opportune moment, 
for there seems to be a tendency amongst chemists to 
form new associations which we fear may do little 
good in themselves and weaken the activities of those 
that already exist. There is no learned society 
devoted to a single profession which is more justly 


Chemists. 


‘esteemed than the Institute. It holds a position in 


chemistry which many people would like to see our 
own professional bodies hold in engineering, for under 
the terms of its charter, obtained in 1885, when it 
was but eight years old, it has authority “to grant 
certificates of competency and to register persons 
competent to practise.” The Institute has always 
been jealous of these rights, and by conferences on 
professional matters and through the care of its 
censors, it has ever fostered amongst its members 
** a sense of mutual responsibility in their relations to 
the public and to one another as professional men,” 
and young as it is, we think it may claim that no body 
has done more “to raise the status of the profession 
of chemistry.” The memorandum says, truly, that 
“it is difficult to realise what the position of 
professional chemists would have been at the present 
day if such an Institution had not been founded, and 
no attempt had been made to bring together in one 
body those who practise in a calling so necessary to 
the affairs of everyday life and the progress of 
civilisation.” It is indicative of the position that 
chemistry has held in this country, that although the 
profession was rapidly becoming a science when 
engineering was still unorganised, the Institute of 
Chemistry was not founded until the Institution of 
Civil Engineers, which will celebrate its centenary in 
a few-months’ time, was in its sixtieth year. We may 
possibly see in this fact one of the reasons why 
chemistry has been so long in coming to that position 
in public estimation which is its right, and we may 
justly hope that the new stimulus which has been 
given to the profession by the war, the very high 
services that have been rendered by the Institute, 
and its ever increasing endeavours to improve the 
status of chemists and to knit them together into a 
corporate body inspired by the highest motives, will 
remove for ever the anomalies that have hung round 
the profession, and will establish it firmly in that 
position which its services to the people and to the 
prosperity of the country justify it in assuming. 








THE important temperatures in window glass manu- 
facture are the working temperature of the glass—about 
1500 deg. Fah. in hand blowing, and 1750 deg. in machine 
blowing—and the “ setting temperature,” or the tempera- 
ture at which glass retains its form, which is about 850 deg. 
In the liquid state in which glass is worked in machine 
operations, it is so soft as to be extremely sensitive to 
changes in temperature or variations in exterior or interior 
pressure exerted at the point of draw. 
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WILLIAM DU BOIS DUDDELL. 
THE engineering profession in general, and the 
electrical branch of it in particular, has suffered a very 
heavy loss by the death of Mr. William Du Bois 


Duddell, at the early age of 45. 

Mr. Duddell, who was the son of the late Mr. George 
Duddell, of Queen’s Park, Brighton, was born in 
London in 1872. His early education was received 
at a private school, and a year was subsequently 
passed at the Collége Stanislass, at Cannes. In 1890 
he was apprenticed at the works of Davey, Paxman 
and Co., Limited, of Colchester, and served for three 
years. 

He was an apprentice of exceptional industry and 
possessed of a scientific and mathematical] education 
in advance of his fellows. His spare time was 
devoted to clock and watchmaking and repairing— 
a craft in which he developed much skill. 

On leaving Colchester Mr. Duddell went to the 
Central Technical College at Finsbury, where he went 
through the courses in engineering and physics, and 
was afterwards engaged in research work. It was 
during that period, which continued till 1900, that he 
first of all obtained a Whitworth Exhibition, 1896, 
and then a Whitworth Scholarship, 1897. . It was 
then, too, that he made the first steps towards the 
perfection of the instrument with which his name 
eventually became so intimately connected—viz., the 
oscillograph. The oscillograph is an instrument by 
means of which the variations of current or of poten- 
tial in electric circuits can be graphically recorded. 
The principle on which this may be effected was 
originally suggested by Blondel, but the first really 
workable instrument embodying this principle was 
designed by Mr. Duddell, who was assisted in its 
evolution by Dr. E. W. Marchant. A paper entitled 
‘“* Experiments on Alternate Arcs by Aid of Oscillo- 
graphs ” was prepared by these two investigators, and 
read before the Institution of Electrical Engineers in 
1898. Two years later the same authors read a 
further contribution dealing with the ‘‘ Rapid Varia- 
tions of Current through the Direct Current Arc ”’ 
before the same body. In 1897 Mr. Duddell read a 
paper on “‘ Oscillographs ” before the British Associa- 
tion, and later, i.¢e., in 1901, he read a paper on 
“ Resistance and E.M.F.’s of the Electric Arc ” before 
the Royal Society. - All these papers and subsequent 
publications in the Electrician and elsewhere attracted 
a great deal of attention, and brought Mr. Duddell’s 
name prominently to public notice. He received gold 
medals for oscillographs at the Exhibitions of Paris 
in 1900 and St. Louis in 1904. The oscillograph, as 
developed by him, has become an instrument of much 
value in electrical investigations. 

At the St. Louis Exhibition Mr. Duddell acted as 
honorary secretary to the delegates to the Inter- 
national Electrical Conference ; and he acted as one 
of the secretaries at the International Conference on 
Electrical Units and Standards in 1908. He was 
elected president of the R6éntgen Society in 1904, and 
vice-president of the Physical Society in 1908. Until 
the time of his death he acted as honorary treasurer 
to the last-mentioned society. He was made Fellow 
of the Royal Society in 1907, and received the Hughes 
Medal of that body in 1912. ' 

Mr. Duddell’s connection with the Institution of 
Electrical Engineers was long and distinguished. He 
joined as a student in 1894, became Associate in 1897, 
was transferred from the class of Assoeiate to that of 
Associate Member in 1901, and made full Member in 
1904. In his first year of Associate Membership he 
was made Associate Member of Council, becoming full 
Member of Council in 1905. In 1909 he was elected 
vice-president, and three years later occupied the 
presidential chair, to which office he was re-elected for 
the session 1913-14. 

For a number of years he had been carrying on 
business as a consulting engineer, with an office in 
Victoria-street, Westminster. Among the develop- 
ments in electrical engineering with which he was most 
recently cornected was a system which he evolved in 
collaboration with Mr. A. H. Dykes and Mr. H. W. 
Handcock, for the control of distant electrical appa- 
ratus. The invention consisted essentially in the altera- 
tion, when it was desired, of the wave form of the main 
current flowing to the particular apparatus which it 
was necessary to control. For this purpose, whether 
for a direct or alternating current supply, a small 
high frequency alternating cuzrent—or “ripple,” as 
it was termed by the introducers—was superposed on 
the circuit, which was provided with a relay that 
could only be actuated by the superimposed current. 
By this method any desired form of control could be 
exercised at any point on the current without inter- 
fering in any way with the lamps or other load con- 
nected to the supply mains. 

On the outbreak of hostilities Mr. Duddell under- 
took war work of importance. He was appointed a 
member of the Admiralty Board of Invention and 
Research, and also of the Inventions Board of the 
Ministry of Munitions. His name appeared in 
the first list of honours awarded in the Orders of the 
British Empire, he being made a Commander of that 
Order. By his death a career of great promise ‘has 
been cut short. Few men have become as distin- 
guished as he did at such a comparatively early age. 
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VERTICAL BAND SAWING MACHINE. 


THE accompanying engraving shows a new type of 
vertical band mill, which has been specially designed by 
Thomas Robinson and Son, Limited, of Rochdale, to 
deal with the heavy teak slabs used in railway wagon and 
carriage building shops in India. 

The band saw, the firm states, has many advantages 
over the circular saw in the conversion of teak. Apart 
from the great saving it effects in the timber itself, it is 
particularly well suited for cutting that kind of wood, and 
the consequent increase in production has, it is claimed, 
proved it to be of great value to the user. The rack table 
of the mill illustrated is very near the ground, thereby 
greatly facilitating the handling of the heavy slabs. The 
mill is provided with a variable friction feed that can be 
operated while the saw isat work. This, we understand, is 
found in practice to be a very great advantage. The rates 
of feed vary from 10ft. to 100ft. per minute, but can be 
further increased if desired to suit any special work. 

The machine is fitted with pulleys 54in. in diameter, 
and is arranged to cut up to a depth of 24in. The saw 
spindles run in ‘ Skefko”” dust-proof ball bearings. The 


top pulley is fitted with a sensitive knife edge straining | gallons in the year. 




























VERTICAL BAND SAWING MACHINE WITH VARIABLE FRICTION 


device, and with sectional straining weights to suit various 
widths of saws. The top pulley has staggered arms, and 
it and the bottom pulley have heavy rims, so that they 
act as fly-wheels and prevent the top pulley from over- 
running. 

Both tilting and cross lining adjustments are provided 
for the upper pulley, the control of the adjustments being 
within easy reach of the operator. The tables run on a 


series of turned flanged rollers, each table having a separate | output of 788,872 barrels—of 35 Imperial gallons—in 1907 


rack, which gears with a common pinion shaft. Messrs. 
Robinson have fitted their vee belt variable speed feed 
gear to the machine. In this both the feed and the return 
are controlled by means of a single lever, which operates 
reversing bevel friction wheels. 








THE MINERAL OIL RESOURCES OF THE 
BRITISH EMPIRE. 

THE third lecture of the series arranged at the London 
School of Economics dealing with the Empire and its 
Commerce and Commercial Requirements, was delivered 
on Friday, November 2nd, by Professor J. S. S. Brame, 
Professor of Chemistry at the Royal Naval College, Green- 
wich. Professor John Cadman, Director of Petroleum 
Production, Ministry of Munitions, was in the chair, and in 
proposing a vote of thanks to the lecturer, skilfully 
avoided giving any hint as to what is likely to be done in 
the matter of prospecting for oil in Great Britain when the 
Petroleum Bill is finally passed through Parliament. 

The mineral oi! resources of the Empire, in relation to 
those of the world, are of special interest, having regard to 
the rate at which the visible supplies are being swallowed 
up for war purposes. After the war the competition for 
supplies outside the British Empire at any rate will be 
exceedingly keen, and it behoves us therefore to see to 
what extent the existing sources of supply within tho 
Empire can be increased and new sources made available: 
This is the more urgent because there is little doubt. that 
transport by aeroplane will become a feature of commercial 
life in a comparatively short time, whilst oil will also be 
used to an increasing extent for marine purposes, to men- 
tion two which perhaps at the moment are attracting 
most attention. In these circumstances, although the 
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| was actually used in its crude state in motors and cars in 
the 








| greater extent than it has been in the past. 


lecture was mainly a review of the position, it nevertheless | examined—about 14 gallons per ton—these beds would 
indicated the extent to which the Empire may be self- | furnish 200,000 million tons of oil, or sufficient to last the 
supporting in the matter of fuel supplies in the future to a | world, at its present rate of consumption, for nearly 2000 
It is an | years. Their exploitation on a large scale is likely to be 
almost startling fact that the British Empire at the present | deferred until there is a marked increase in the price of fuel 
moment produces not more than 2.4 per cent. of the total | oil, and until the country is provided with better transport 
mineral oi] supplies of the world, to which may be added | facilities, but there is there a vast reserve of petroleum, 
0.4 per cent. from shale distillation. Of this 2.8 per cent., | which one day will prove a valuable asset to the Empire. 
nearly 2 per cent. comes from India ; hence the efforts of | Similar tar sands are found in Trinidad and Barbados. 
the Colonies to ascertain their resources, and to develop 
them to the utmost, is, said Professor Brame, a step which 
fully justified the expenditure involved, and the applica- 
tion of bounties to encourage production. The same, of 
course, is true of Great Britain, despite the present hold | 
up of the Petroleum Productions Bill on the question of 
royalties. | 
From such statistics as are available it would seem that 








APPLICATION OF SCIENCE TO AGRICULTURE. 


TxE Sub-Committee on the Application of Science to 
Agriculture of the Conjoint Board of Scientific Societies 
809,160,000 metric tons represented the world’s total | has made the following report to the Board :—This Sub- 
output up to the end of the year 1915, and of that | Committee was constituted to “inquire into and report 
quantity no less than 20 per cent. was produced | upon the work at present in progress on the application 
during the yea:s 1913, 1914, and 1915. ‘the bulk | of Science to Agriculture, and to make such recommen- 
of the 1,000,000 metric tons per annum which comes | dations as they think fit with a view to promoting the 
from India originates in Burma ; Assam contributes about | application of engineering to this subject.” 

4} million gallons, and in 1915 a good strike of oil was The Sub-Committee comprised the following mem- 
made at Attock, in the Punjab, which yielded 250,000 | bers :—Lord Portsmouth (Chairman and Convener), Mr. 
Trinidad has rapidly attained an | A, E. L. Chorlton, Mr. A. D, Hall, and Sir John Snell. 

To these names the Executive Committee added Dr. 
J. A. Voelcker and Captain J. Bell White, R.N.R., the 
representatives of the Agricultural Society, and the Agri- 
| cultural Organisation Society nominated the Right Hon. 
| F. Dyke Acland and Mr. J. Nugent Harris. ‘I'he Sub- 
Committee has held three meetings, and has co-opted 
Mr. F. S. Courtney to assist it in relation to engineering 
problems. 

The Committee decided that certain fundamental data 
were required, and that there appeared to be no Govern- 
ment Department or Organisation which possessed this 
information. 

A sub-committee was therefore appointed, consisting 
of Sir John Snell, Messrs. Courtney, Chorlton, and Nugent 

| Harris, to obtain the necessary information. A series 
of questions has been issued to various experienced autho- 
rities, and some most valuable and comprehensive replies 
have been returned. 

Through the help of the Agricultural Organisation 
Society a careful census is now being taken in districts 
where there are various classes of agriculture. The object 
is to ascertain the amount of produce sent out trom, and 
the raw materials conveyed to, these districts, and the 
times when such transport is effected ; also the times 
occupied in seasonal operations on the land, whether 
ploughing, harrowing and cultivating, or reaping and 


FEED 


threshing and certain stationary operations. It is hoped 
from this detailed information to obtain valuable data 
on which to build practical estimates of the power required 
and costs of operation, and to compare the relative ad- 
vantages and costs of steam or internal combustion 
engines or by eleciricity. 

It is proposed also to report on the methods of transit 
and transport, possible co-operation, especially in the 
establishment of necessary repair sheds, tools and skilled 
mechanics, and to endeavour to suggest practical stan- 
dards of machines of various kinds. 

Such an investigation must, from its nature, take some 
considerable time, but the Committee hopes to progress 
rapidly once the fundamental] information and seasonal 
diagrams are available. 

The Engineering Sub-Committee, after careful delibera- 
tion, has come to the conclusion that it cannot help effec- 
tively in the development of internal combustion engine- 
driven tractors, and for this reason the Government has 
already put in hand many thousands of tractors, and prac- 
tical application of so many various types of tractor must 
inevitably lead, by a process of trial and error, to a speedy 
evolution of types most suitable for the various conditions 
of soil and climate. Reasonable standardisation must 
also follow as a matter ot course. 

The Sub-Committee, however, emphatically believes 
that a great future awaits the development of electrical 
applications to agriculture in this country While, on 
the one hand, in Germany, enormous developments 
have taken place in agricultural districts, and farmers 
have increasingly utilised electric power, not only for 
stationary motor purposes, such as threshing, grist mills 
and cream separation, but also for ploughing, cultivating 
and hoeing ; on the other hand, in this country, it must 
unhappily be said that no applications of electricity to 
agricultura] purposes beyond that of the farmstead have 
been made. This position, no doubt, largely arises from 
the fact that practically no electricity has been as yet 


important position in oil production, the output having 
increased from 6 million gallons in 1908 to 32,475,695 
gallons in 1916. There is now in use an 8in. submarine 
pipe line for facilitating shipment of the oil. Barbados 
also holds promise of being a remunerative field. 

Canada has been closely interested in oil almost from the 
time of its discovery in the United States, but there has 
been a great decline in production for some years. An 


had dropped to 198,123 barrels in 1916. In Calgary, 
Alberta, there was an oil boom in 1913-14, but expecta- 
tions were not realised. One remarkable strike of oi] was 
made, which was practically a natural petrol. Ii was 
almost colourless, and had a specific gravity of 0.729, and 


district with excellent results. Authorities are 
generally agreed that in the northern part of Alberta, and 
in the Mackenzie districts, there are good hopes of a large 
oilfield being discovered. 

Oil oecurs in New Zealand, principally in the North 
Island, the most important district being Taranaki, but 
the flow from the wells has gradually declined, and new 
borings have not resulted in additional supplies being 
tapped. 

Promising results have been obtained in Sarawak and 
British North Borneo, but the prospects in Australia and 
South Africa are not regarded as promising. In Egypt, 
however, a valuable oilfield has been discovered, which, 
from its proximity to the Suez Canal, is of the greatest 
importance. The producing wells are on the west shore of 
the Gulf of Suez, but oil has been found also on the Sinai 
Peninsula. A refinery has been erected at Suez. 

Apart from a few isolated instances, mineral oil has not 
been found to exist in this country, and attention is now 
directed to the Kimmeridge shales of Dorset. It has 
recently been discovered that these shales outcrop in 
Norfolk, and appear to extend between the two extremes. 
If the problem of removing the high percentage of sulphur 
can be solved, these vast deposits of oil-yielding shale will | 
be of the greatest possible value and importance. distributed in agricultural districts. 

Finally, mention was made of the great Athabasca tar | A Departmental Committee of the Board of Trade on 
sands, which yield oil on distillation. These deposits are | Electric Power Supply has been sitting for some months 
known to exist over an area of 2000 square miles, and very | past, and it is probable that wider powers of distribution 
probably they cover a very much greater area, It is | will be granted in the near future, and that cheap power 
computed that if they yield as well throughout as samples will be available for transmission, not only to industrial 
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districts, but also, should the demand arise, to agricul- 
tural districts. 

In the Report to the Board of Agriculture on “ Agri- 
cultural Credit and Agricultural Co-operation in Germany ” 
(Cd. 6626) it is stated that in 1913 electrical power was 
already being utilised by large landowners to a remarkable 
extent, and that its use had been stimulated by the marked 
increase in the employment of both large and small agri- 
cultural machinery. Electricity was then extensively 
employed, especially for driving threshing machinery, 
hoes and cultivators, grist mills, cream separators, &c., 
and it was anticipated that electrically-driven ploughs 
would increase considerably in number. There are already 
several different designs of electric ploughs in use, but 
they are said to be expensive in first cost, and in Germany, 


on this account, they were then only considered profitable 


tor farming areas of about 1500 acres and over, and were 
only procurable by large owners or combinations of small 


owners. The Report says that electrical ploughs “ are | 


stated to be more advantageous than steam ploughs, and 
that the use of machinery has been stimulated by the 
dearth of farm hands, and not only has the introduction 
of electrically-driven machinery partially met this need, 
but it has also made the task of very small farmers less 
strenuous-” 

The Report also says that ‘‘ apart from the advantage 
of saving or replacing labour, electricity is advantageous 
to farmers through the low cost of maintenance of the 
electrical apparatus, the absence of running expense 
when not being utilised, the rapidity with which it can 
be put in operation, its simplicity for handling, the faci- 
lity with which the motor can be applied to the working 
of several machines simultaneously, its precision, its 
cleanliness, its freedom from danger of fire, and, under 
normal conditions, its comparative cheapness.” 

The Sub-Committee believes that electric power can be 
distributed to farms at prices which would pay the farmer. 
There is no question as to the economy of electric motors 
for stationary purposes, and the important matter which 
requires practical experiment and proof is the application 
of electricity to ploughing and cultivation, reaping and 
binding, &c. 

An electrically propelled plough or other agricultural 
machine would be both simpler in construction and easier 
to handle, inspect and repair, than an oil-driven machine. 
There would be no transport of either oil or water for the 
engine, the change of speed and speed control is greatly 


| from the centre wagon to each of the two outer carrying 
wagons. Two additional 20-ton trolley wagons outside 
the latter, one at each end, were required to complete the 
arrangement, and acted as runner wagons for the ends 
of the beams, from which weights were suspended. This 
system proved entirely satisfactory, and, as the journey 
was not a long one, an average speed of 5 miles per hour 
was easily made. 

Mr. Taylor’s works are at present busy with the casting, 
weighing 71 tons, which it is proposed shortly to convey 
in a similar fashion. 

We are indebted to Mr. A. C. Stamer, the acting chief 
mechanical engineer of the North-Eastern Railway, for 
the particulars and photograph on which this notice is 
based, the loading having been done under the super- 
vision of his carriage and wagon department. 








NAVAL NOTES. 


Tue German auxiliary cruiser sunk by British light 
forces in the Kattegat, on November 2nd, is said by her 
survivors to have been the steamship Marie, of Flensburg. 
The only vessel of this name on the German register, whose 
home port was Flensburg, was a steamer of 1465 tons 
gross, owned ‘by the Flensburger Dampfer-Kompagnie 
A.G., the speed being given as nine knots. As a vessel 
of such poor speed would be of doubtful utility for naval 
purposes, the auxiliary cruiser in question was probably 
a larger and faster ship under a new name. The mention 
of her armament of 6in. guns is noteworthy. It suggests 
that the German naval authorities, realising how severely 
their light cruisers have been handicapped by their weak 
armament, are now mounting heavier metal in ships of 
this category. In every encounter which has so far taken 
place between British and German light forces of approxi- 
mately equal strength, the latter have been worsted, and 
it is reasonable to infer that this uniform resuJt is due in 
part to the stronger batteries of the British ships. Our 
superiority in this respect is revealed by comparing the 
armaments of the latest light cruisers completed before 
the war. The Birmingham, of 5400 tons, carries nine 
6in. 100-pounder guns, while the Karlsruhe, of 4900 tons, 
mounted twelve 4. lin. 35-pounders. 








Although of modest dimensions, the Sverige is a much 
more formidable vessel in every way than the other ships 
of the Swedish Fleet, as will be seen from the following 
comparison with the Oscar IT., hitherto the largest armour- 
clad in the fleet : 


Sverige. Oscar I. 

Length, 7% = .. .. .« 392 de 313 
ee 62 ae 49) 
Displacement, tons .. 6,800 a 4660 
Horse-power .. ae 20,000 (T) a 9500 
Speed, knots .. 22.5 ‘ 18.3 
Armament .. .. .. 4 Llin. - 2 

8 6in. -. 8 6in. 

6 12-pdr. 10 6-pdr. 


2 torpedo tubes 


The armour for the Sverige was supplied by the Carnegie 
firm. She has an 8in. belt, tapering to 6in. at the ends, 
with a 4in. redoubt and 8in. turrets. Two of the 6in. 
guns are twin-mounted in a superposed turret at the for- 
ward end, firing over the forward llin. turret, the remain- 
ing 6in. guns being in single turrets on the beam. The 
broadside fire is from four llin. and five 6in. guns. The 
turbine machinery was built in the Bergsund shops at 
Stockholm, and the twelve boilers are of the Yarrow type. 
Normally, 350 tons of coal are carried, but that weight can 
be increased to 700 tons, plus 100 tons of oil. Two further 
battleships of the same general design, the Gustav V. and 
Drottning- Victoria, are being built respectively at Malmé 
and Gothenburg. The completion of the Sverige brings 
the armoured strength of the Swedish Fleet up to fourteen 
units, including the cruiser Fylgia. Some of the older 
vessels have recently been renovated and re-armed. 


2 torpedo tubes 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





NAMES FOR COMPOUND UNITS. 


Sir,—The correspondence on this subject shows an unfortu- 
nate tendency to perpetuate the abbreviations which are too 
frequently used by a certain class of engineer, and which have 
the desired effect of shrouding their craft in a fog of mystery. 
For instance, electricians and chauffeurs are fond of talking of the 
commy, disboard, loob, mag, and conrod. Abbreviations in 
most cases are objectionable. 








easier, and the protection of motors and reduction gear 
from dust and dirt can be made absolute. 

A national advantage would lie in the use of electrically- 
worked implements as the source of power (i.¢., coal or 
water) is in the country, whereas oil would generally have 
to be imported for the larger internal combustion motors. 

Electricity may also be used for intensive cultivation. 
Experiments have already been made on a reasonably 
extensive scale which go to show that, ceteris paribus, 
there is an increased yield when high-pressure electricity 
is discharged above the cultivated area. Further re- 
search is required in this important matter. 

The Engineering Sub-Committee recommends that 
arrangements should be made with an experienced agri- 
cultural implement manufacturer, and an experienced 
electrica) plant manufacturer to design, construct and 
test’ practically an electrical tractor, and possibly other 
agricultural machines. 

A resolution of the Conjoint Board was made unani- 
mously on October 10th, 1917, as under :— 

The Conjoint Board recommend that the Board of 
Agriculture be asked to grant the necessary funds for 
designing, constructing, and testing practically an elec- 
trical tractor and certain other agricultural machines, 
and to appoint the Agricultural Sub-Committee (or some 
of its members) as an Executive Committee, to superin- 
tend the designing, building and testing of such plant, 
and to prepare a report thereon. 








TRANSPORTING A HEAVY CASTING. 


On Sunday, September 23rd, a large casting, said to 
be the largest metal casting ever produced in this country 
or in the world, was conveyed from Mr. C. W. Taylor’s 
North-Eastern Foundry, South Shields, to the Elswick 
Works of Sir W. G. Armstrong, Whitworth and Co.. 
The weight of the casting was calculated to be from 85 
to 90 tons, and was the largest item of an order for cast 
iron blocks, which includes two castings of 60 tons each, 
one of 71 tons, and the casting in question. The two 
first-named had been previously conveyed on North- 
Eastern 60-ton flat wagons. 

The wagon resources of the North-Eastern Railway 
Company were taxed to find a means of conveying the 
load ; in addition to which there was a difficulty in finding 
siding accommodation in which the loading and unload- 
ing could take place. Three North-Eastern 40-ton flat 
wagons were selected to carry the casting, which, as seen 
in the accompanying illustration, rested on the centre 
wagon, while by means of timber and steel beams well 
braced together, a portion of the weight was transferred 





ARRANGEMENT FOR TRANSPORTING A HEAVY CASTING 


Further details of the unsuccessful attack by ‘an 
electrically-controlled high-speed boat’? on our vessels 
patrolling the Belgian coast, will be awaited with interest. 
The principle of guiding torpedoes or small craft from 
shore stations by wires or radio-control is far from novel, 
and at one time or another most of the naval Powers have 
made experiments in this direction. Two years ago Mr. 
John Hays Hammond, jun., succeeded in directing with 
great accuracy the movements of a motor launch at a 
considerable distance from the shore, and it was reported 


ever, so many drawbacks inherent in the system that it 
is unlikely to be seriously developed. The object under 
control must be large enough to be visible to the observer 
at a considerable distance, in which case it wil] also be 
visible to the target ship, and can thus be fired at or 
avoided. Presumably, the German boat contained ex- 
plosives, to be detonated by its impact against the target. 
To a well-armoured ship an attack of this nature would 


at the water-line, where the side armour is at its thickest, 
but the result might be serious for an unarmoured vessel. 
The episode off the Belgian coast is mainly interesting 


which the enemy utilises every conceivable means of in- 
flicting damage on our naval forces, 


The Orama, which was sunk by a torpedo on October | 
19th, had probably seen more active service than any 
other auxiliary vessel of the Navy. She was a triple- | 
screw steamer of nearly 13,000 tons, launched at Clyde- 
bank in June, 1911, for the Orient Steam Navigation 
Company, as a mail and passenger liner on the Austra- 
lian route. She was driven at a speed of 18 knots by a | 
combination of reciprocating engines and turbines. She | 
was present with Admiral Cradock’s squadron at the | 
battle of Corone], and, subsequently, operated with the 
Kent and Glasgow at the sinking of the German cruiser 
Dresden. Before that she had pursued and sank the | 
armed German steamer Navarra, off the mouth of the | 
Plate, and had other good work to her credit. Happily, | 
the loss of the Orama was attended with no casualties. 


The Swedish Navy has lately been reinforced by the 
new battleship Sverige. The cost of this ship was volun- 
tarily subscribed by a national fund in April, 1912, after 
the Government had declined to make the necessary 
appropriation. She was laid down at the Gétaverken, 





Gothenburg, shortly afterwards, and was launched in 
May, 1915. Her trials were concluded a few weeks ago. | 


at the time that the United States Navy Department | 
was likely to take over the invention. There are, how- | 


not necessarily be fatal, for the explosion would occur | 


as fresh proof of the enterprise and perseverance with | 





1 lately came across a specification for 1D P.C B. OL. N V 
2000 A., these being all the particulars given for a circuit breaker 
costing at least £6C. Result, the wrong article was supplied. 

If abbreviations are required lb.,/sq. in., ft.-lb., and kg./sq. 
metre are readily written and understood, and if we talked a littie 
less, and stated our units in conversation more clearly, there 
would be less misunderstanding. 

May I suggest that a standard system of symbols should be 
agreed to. E.H.P. stands for effective horse-power, electrical 
horse-power, and extra high pressure. 
H. RavENSHAW. 
London, November 5th. 


Srr,—In connection with the correspondence on the above 
subject, the following table may be of interest :— 

















‘s £ Abbrevirtions'S Z Alternative ‘S £ 

Compound units. S 3 as used S 2 abbrevia- 3 

4 2| bywriter. Ao tions. A22 

Pounds per square inch) 19 _}bs per in® 9 Ibs p in® 7 
Pounds per square foot 19 | lbs per ft? 9 Ibs pft? ’ 
Pounds per cubie inch 18 | Ibs per in® 9 ibs pin*® 7 
Pounds per cubic foot 18 | Ibs per ft* 9 Ibs p fu* 7 
Gallons per cubic foot 19 galsperit® 10 gal p ft® Z 

Bradford, November 6th, R. C. Kirkwoop. 








Tue FeEpEeRAtTION oF BritisH InpustTRiIes.—Sir Richard 
Vassar Smith, Chairman of Lloyds Bank, has been elected 
President of the Federation of British Industries for the forth- 
coming year, in succession to Mr. F. Dudley Docker, C.B. 


Royat InstitutTion.—A general meeting of the members of the 
Royal Institution was held on Monday afternoon (the 5th inst.), 
Sir James Crichton-Browne, F.R.S., treasurer, in the chair. 


| The special thinks of the members were returned to a lady mem- 


ber for an anonymous gift of £500, and to Mr. Richard Pearce, 
for his donation of £100 to the fund for the promotion of 
experimental research at low temperature. 


Tue Pay or DRAUGHTSMEN.—As a result of negotiations with 
the Ministry of Munitions, draughtsmen who are on time rates 
now come under the terms of the 124 per cent. award, this 
concession having been gained by the direct representation of the 
Association of Engineering and Shipbuilding Draughtsmen. 
These negotiations have made clear that the Ministry is prepared 
to sanction firms granting this award to draughtsmen who are 
not on time rates. provided the necessary application is made by 
the employers. It is also understood that the Ministry of Muni- 
tions is considering making a recommendation to employers 
that al! other draughtsmen beyond the purely time-rate men 
be granted this skilled workers’ bonus. 
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THE PRINCIPAL PRIME MOVERS.* 
By OSWALD WANS, of Lincoln, Member. 
(Concluded from page 369.) 


Cost of Labour.—The charges under this heading should | 


include not only the attendant’s time during running hours, but 
also that needed to clean, grind in valves, &c., and generally to 
keep the installation in g condition. In the case of steam and 
suction gas plants the time spent in handling the fuel and re- 
moving the ashes must be covered. The attendance time is 
fairly uniform for similar installations, and generally speaking 
is on a minimum basis. Usually it is not necessary to employ 
highly skilled labour ; nevertheless sufticient should be paid to 
command the services of the intelligent and handy type of man. 
Wages at the rate of 6d. per hour have been allowed for in the 
cost curves--Figs. 5 and 6. 

The following formule give a fair indication of the time that is 
spent solely upon the prime movers within the scope of this 
paper :— 

Brake horse-power. 


Suction gas (wood fuel) and steam engine plants 0.8 -}- 0.0047 
Suction gas (coal and coke fuel) oo oe we 2.0 + Oeeel 
8.1. and Diesel engines ek he, so. ee A 
Town gas engines “se ee ~ os os O.2 + 0.0017 


These expressions give the labour in hours per rated working load 


Fig. 5.— Working Cost Curves. 


able accuracy the annual working costs of the engines under con- | 


A COMPARISON OF THE WORKING COSTS OF | sideration. 


These costs will be found to differ appreciably with 
the locality, due mainly to the fluctuations in the prices of water 
and fuel. ‘The cost of lubricating oil and labour may vary, but 
not sufficiently to affect materially the annual charges. Further, 


| 


the variation would be common to all installations, so that the | 


relative working costs for practical purposes would be unaltered. 
The position with regard to the water and fuel supplies, however, 
is quite different. In some districts a free water supply may be 
available, and in others the charge may be high, whilst the price 
of fuel, particularly oil, varies considerably from time to time 
and with the locality, thus rendering these two items almost the 
ruling factors of economical! working. 

In order to establish a relationship between the fuel prices that 
may be paid, and to show the influence of the water charges upon 
these prices, the curves—-Figs. 5 and 6—have been plotted. 
The curves A to F-—-Fig. 5—give the annual charges with water 
at 9d. per 1000 gallons, and in Fig. 6 it is assumed that the water 
supply is free, but none of these curves include the cost of fuel. 
The curves G represent the total annual working cost of a Diesel 
engine using fuel oil at £3 per ton. It follows, therefore, the 
total amount that may be spent annually upon fuel to give even 
running charges for any one of the remaining installations, is 
represented by the length of the ordinate between the curve G 
and the cost curve of the particular engine considered. From the 
total fuel cost thus obtained the maximum prices that may be 
paid can be easily computed, and have been plotted in curves 
Figs. 7 and 8—whilst the fuel prices given by those curves for 


| 


one that is well worth the serious consideration of the large oil 
companies, and it is satisfactory to note that during the twelve 


months omg to August, 1914, one company had gone a long way 


to establish a feeling of security amongst users of oil engines by 


| offering fuel at an average price of £3 a ton, and were prepared to 


contract for a regula~ supply over several years. There seems to 
be every probability of these conditions again becoming genera! 
after the war. An adequate supply of fuel oil, in view of the high 
thermal efficiency of the oil engine, is of the utmost importance 
to manufacturers, for it offers a means by which minimum work- 
ing costs may be obtained. It is usual in the supply of electrical! 
and hydraulic energy for power purposes, for the suppliers to 
charge specially reduced rates, and it is suggested that a similar 
procedure might be followed with advantage in the eese of 
fuel oil. 

With fuel oil at £3 per ton, the price of coal must not exceed 
on the average £1 5s. and 12s. per ton respectively for suction gas 
and the largersteam plants over 250 brake horse-power in order 
that the total annual running charges do not exceed an oil engine 
of the solid injection type, clearly indicating the wide field of 
action of this type of engine. The cheaper grades of fuel oil of 
not less than 0.95 specific gravity alone are considered, as tho 
charges of engines using the more costly and refined oils are 
appreciably higher and therefore commercially inferior. 

Considering lastly the refuse suction gas plant, the pirce of 
the fuel, ranging as it does from Ils. to 13s. per ton, even with 
a free water supply, limits its use to industries in which the wood 
or other refuse is a waste product of the industry. for it is seldom 


Fic. 6.— Working Cost Curves 
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per hour. ‘hus for a 100 brake horse-power suction gas plant | plants of 250 brake horse-power mean working load are given | possible to obtain a constant supply at these rates.}| Under this 


using wood fuel, and 100 brake horse-power town gas engine, the 
labour would be respectively 1.27 and 0.37 hours per hours run. 

Cost of Repairs.—The annual charge should provide amply for 
wear and tear and such breakages as are not covered by insurance. 
The actual annual payments may form an appreciable portion 
of the running costs, and must in some cases exceed the esti- 
mated amount, in view of the small provision made. This 
applies particularly to internal combustion engines. There is 
little difficulty in citing instances of gas and oil engines in which 
the repair bill over, say, five or six years, has not exceeded 2 per 
cent. per annum of the engine cost. Such a figure, however, 
should not be taken as a basis. If the cost of repairs were 
entirely dependent upon wear and tear, 2 per cent., there is no 
doubt, could be taken as a general rate. Although internal 
combustion engines have proved themselves to be thoroughly 
reliable in service, it is nevertheless a fact that they are more 


Fic. 7.—Fuel Price Curves. 
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prone to minor mishaps than steam engines, and due allowance 
must be made. For a well designed gas or oil engine, ample 
margin for this contingency is given by an annual charge of 
3 per cent. of the engine cost. The following are the repair 
charges allowed for in the working cost curves—Fig. 5-6 :— 


Diesel and 8.1. oilengines, town gas 
engines .. Paar ge: 


- 3 per cent. of engine cost. 
Suction gas installations i 


3 percent. of engine and 
producer costs. 

2} per cent. of 
boiler and 
costs. 


engine, 
auxiliary 


Steam installations 


From the foregoing data it is possible to estimate with reason- 
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Price of fuel. Price ef fuel. Price 
Curve, Fig. 7. | ratio. | Curve, Fig.s. ratio. 
a Ria, Cie a = 
Diesel engine .. .. .. 60s. per ton 0.79 | @0s. per ton 0.785 
Solid injection oilengine 76s. ee 1.0 | 76a. 6d. ,, 1.0 
Suction gas, anthracite 29s. a O28 | sa i, 0.41 
iB coke . 218. ~~ (Oat ae » {02 
” wood . 8s. 6d. ,, 0.113 | 128. ie 0.157 
Steam engine, jet con- 
Pee aes — — | 16s. a 0.21 
Steam engine, surface 
condenser .. .. ..| 14s. a 0.184 | 15s. o 0.195 
Town gas engine Is. 1d. per 0.014 | 18. 1d. per 0.014 
1000 cub. ft. | 1000 cub. ft. 


In the curves—Figs. 5 to 8—the engine possessing the highest 
thermal efficiency, namely, the Diesel engine, has been taken as 
a convenient basis, using fuel oil at £3 per ton. Reference to 
these curves shows that the relative fuel prices for the several 
installations are fairly uniform for the range of powers under 
consideration. The widest variation is that shown for the 
steam plants, due to the comparatively higher initial cost and 
lower thermal efficiency of the smaller powered engines. It 
should be noted that the fuel consumptions represented by the 
curves—Fig. 2—are favourable to the steam engine, and apply to 
compound condensing installations using superheated steam, 
that is to say, they are best practice figures. It may be said with 
certainty therefore that, in general practice consumptions as 
much as twice those represented are not unusual, thus nearly 
halving the fuel prices shown by the fuel price curves—Figs. 7 and 
&—and further limiting the districts in which the use of the steam 
engine can be defended on the score of minimum working costs. 

As the power increases a higher price may be paid for coal, and 
the steam engine becomes a more serious rival of the suction gas 
plant ; nevertheless, for installations up to 500 brake horse-power 
working load the latter well holds its own, for it is possible to 
obtain even running costs with fuel ranging in price, according to 
the power, from two to three times that permissible for a steam 
plant. The price allowable for town gas is practically constant 
at 1s. 1d. per 1000 cubic feet, and ex quentl fines the use 
of the town gas engine to cities in which gas is procurable at this 
low rate. 


Calorific Values Assumed— 





Anthracite 14,500 B.Th.U. per lb. 

Coal (boiler) .. 13,500 "7 os 

Fuel oil .. . 18,000 » > 

Wood refuse.. 5,800 o - 

Town gas ‘ 40 » yy 1000 cubic feet. 


Turning now to the high compression solid injection oil engine. 
A high price may be paid for fuel oil, namely, £3 16s. per ton, as 
compared with £3 for the Diesel engine, or a price some 26 per 
cent. higher, notwithstanding the higher thermal efficiency of the 
latter engine. The lower capital expenditure and other running 
charges of the solid injection engine are responsible for this 
result. The future of the oil engine must be obviously dependent 
upon a regular supply of uniformly low priced fuel oil, and it is to 
be feared that past irregularities in these respects have to a 


condition refuse installations are unquestionably the cheapest 
form of power. 

The use of suction gas as a heating agent is yet in its infancy, 
but very satisfactory results have al been obtained in 
laundries, wood-working factories, tinsmiths’ shops, &e. The 
gas is drawn from the producer through a purifier and pumped to 
a gas holder, from which it is piped under slight pressure to any 
part of the factory, and by the aid of an air mixer and burner 
used in a similar manner to town gas. This feature is worthy of 
consideration, for it adds to the general utility of the suction gas 
installation, and may in some cases effect an appreciable economy 
in the working costs. The possibilities of the system suggest 
many applications in which economies could be effected. 

An objection sometimes advanced against the adoption of the 
internal combustion engine for certain classes of works as, for 
example, tanneries, laundries, cotton mills, factory heating, &e., 


Fia. 8.—Fuel Price Curves. 
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is its inability to provide a steam supply. This difficulty has, 
however, been met to a large extent by the exhaust heated boiler 
which is capable of supplying about 2 Ib. of steam, from and at 
212 deg. Fah. per brake horse-power hour of the engine. The 
steam being generated from the exhaust heat that would other- 
wise be wasted may be truly stated as costing nothing beyond 
the small additional charges due to depreciation ond interest 
upon capital. 

Conclusion. —1t is evident from the foregoing that statements 
to the effect that a certain class of engine is the most economical 
requires qualification. It has been shown that the cost of fuel has 
a deciding influence upon the working cost, although that due to 
the necessary water supply may be serious in some districts. 
Now, as the cost of fuel is regulated largely by railway and 
shipping freights, it is clear that the distance from the source of 
supply has an important bearing upon the kind of fuel, and it 
follows the type of engine that should be installed. 








certain extent militated against their more extended application. 
The problem of the supply of a uniformly low priced fuel oil is 


The maximum permissible prices that may be paid in any 
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locality are indicated generally by the ratios, and more particu- 
larly by the curves—Figs. 7 and 8, The practical application 
of these price ratios shows that each type of engine has its 
particular field of action in which it can be used with com- 
mercial advantage, provided due regard is paid to the local 
conditions, or, in other words, an exclusive claim to minimum 
working costs cannot be rightly made on behalf of any one of the 
prime movers under consideration. 

The relative fuel prices do, however, indicate that the scope of 
the steam engine is less than the oil engine, for in the best practice 
of the former the price of coal for the larger installations of 
250 horse-power and upwards may not exceed on the average 
one-fifth of the price of fuel vil for an engine of the solid injection 
type and one-fourth for Diesel engines, and appreciably less for 
smaller powers. Between these extremes stands the suction gas 
plant, for which the prices of coal and coke may be respectively 
twice and 1} times the price of coal for steam engines of the 
larger powers. ‘The use of town gas engines is clearly confined 
to the few cities in which gas can be obtained at about 1s. 1d. per 
1000 cubic feet, and the refuse suction gas installations to indus- 
tries in which there is an ample supply of suitable waste material. 

It is obvious therefore that the commercial superiority of a 
prime mover is not established by reference to its thermal 
efficiency, but by the local conditions regulating the price of fuel. 
From the purely engineering point of view this is not entirely 
satisfactory in that, however thermally efficient an engine may 
be, the ultimate test is a commercial one, involving the market 
price of fuel, which must always depend upon the facilities for 
distribution from the source of supply. In practice, therefore, 
railway and shipping freights have a marked and direct influence 
upon the type of engine giving the most favourable performance 
from the commercial standpoint. 

The whole problem is one that cannot but force itself more and 
more upon manufacturers with the keener competition that may 
be expected in the near future, and unless correctly solved must 
tend to handicap any industrial concern as the result of the 
higher establishment charges that must necessarily follow. The 
right solution not only benefits the manufacturer, but also effects 
an economy in the national resources by preventing the waste of 
tuel so frequently met with in practice, suggesting that minimum 
costs are either not sought or that the regulating conditions are 
not fully appreciated by those responsible. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THe JUNIOR INSTITUTION OF ENGINEERS. 
Westminster, S.W.1. Lecture, ‘‘ Precision 
Mr. H. J. Rickwood. 8 p.m. 

PuysicaL Sociery or London, 
Imperial Institute-road, South 
(lt) ** On the Therano-Electric Properties of Fused Metals,”’ by 
Mr. Charles Robert Darling and Mr. Arthur W. Grace. (2) 
* Triple Cementéd Telescope Objectives,’ by Mr. T. Smith, B.A., 
and Miss A. B. Dale. 5 p.m. 


SATURDAY, NOVEMBER 10ru. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel, 
Aytoun-street, Manchester. Paper, ‘ British and Foreign 
Systems for the Protection of Inventions and Suggestions for 
Reform,” by Mr. V. A. B. Hughes. 6.30 p.m. 





39, Victoria-street, 
Gauges,” by 


Imperial College of Science, 
Kensington, S.W. Papers, 


TUESDAY, NOVEMBER lI3rua. 

ENGINEERS - 
Bath-street, 
7.30 p.m, 


Scorrisu 
Glasgow. 


Tue INsTITUTION OF ELECTRICAL 
Locat Secrion.—The Rooms, 207, 
Inaugural address by Mr. Archd. Page. 


WEDNESDAY, NOVEMBER l4ru. 


THe INSTITUTION OF AUTOMOBILE ENGINEERS.—Physics 
Lecture Room, University College, Gower-street, W. Paper, 
** Photo Elasticity for Engineer2,”’ by Dr. E.G. Coker. 8 p.m. 


BrrMINGHAM 
Edmund-street, 
7 p.m. 


InstiruTION OF ELecrricaL ENGINEERS : 
Locau Sgcrion.---Birmingham University, 
Birmingham. Chairman’s address by Mr. 8. T. Allen, 


THURSDAY, NOVEMBER l15rx. 


Betrast AssociaTION OF ENGINEERS.—Municipal Technical 


Institute, Belfast. ‘‘ Benzol Recovery,’ by . A. Percy 
Hoskins. 7.45 p.m. 
Tue INSTITUTION OF MINING AND METALLURGY.—Rooms of 


the Geological Society, Burlington House, Piccadilly, W. 1. 
Papers: (1) ‘‘Slime Treatment on Cornish Frames: with 
Particular Reference to the Effect of the Surface,”’ by Mr. S. J. 
Truscott. (2) ‘‘ Comparative Concentration Tests on Wood 
and Fluted Glass Surfaces at Porco, Bolivia,’’ by Mr. Harold A. 


Lewis. 5.30 p.m. 

FRIDAY, NOVEMBER lé6ru. 
THe Execrro-Harmonic Socrery.—-Holborn Restaurant, 
Venetian Chamber. Concert (Ladies’ Night). 6.15 p.m. 


InNstITUTION OF MECHANICAL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
Paper, ‘‘Some Notes on Air Lift Pumping,” by Mr. A. W. 
Purchas. 6 p.m. 


MONDAY, NOVEMBER 26th. 


Tse Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, S.W.1. Paper, ‘“‘ Die Making, Press Tools, and 
Tin-box manufacture:”” By Mr. D.C. Boyd. 7.30 p.m. 








HyprotecunicaL Lasorarory.—According to a _ recent 
number of La Nature, the University of Padua has recently 
completed a Hydrotechnical Institute for the study of applied 
hydraulics. A complete range of buildings has been adapted 
for the purpose at the Villa of Stra, a large country house situated 
between Padua and Venice. The usual lecture rooms, labora- 
tories, &c., have been provided for. Connected with this 
scheme, a canal fronting the buildings has been adapted as an 
experimental tank, its length being 200 m., width at surface 
10.75 m., and depth 3.5m. This tank is intended for practical 
hydraulic experiments. In it researches have already been 
carried out on the flow of water in tubes of various sections 
and diameters, under constant or slowly varying pressures ; 
the motion of water in forced feed conduits as used in hydro- 
electric installations, &c. The programme will be extended 
to all questions relative to canal traction. An octagonal tower 
has been erected for the purpose of obtaining a head of water 
for experimental purposes. Power for driving various pumps 
and for moving the carriage along the experimental tank is 
supplied from a central generating station. The Hydrotechnical 
Institute is at present studying the value of the instruments 
used for measuring flow, e.g., Pitot tubes, Woltmann mill, &c.: 
and the influence of their length, depth of immersion, &c., on 
the accuracy of measurement. It is proposed to publish a 


bulletin periodically giving the results of experiments undertaken. 
This new department of the Padua University will maintain 
close contact with the Hydrographic Department at Venice 
so as to furnish useful information bearing on the protection of 
Venice from inundations, the maintenance of the lagoons 
along the Adriatic, &c, 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Readjustment of Iron Prices. 


As this is written the Birmingham iron market 
is anxiously awaiting the result of a conference in London 
early in the week between the Controller of Iron and Steel 
Production and representatives of the finished iron and 
steel trades, to discuss a revision of prices of all descrip- 
tions, consequent upon the advance in coal and coke 
values. Steel makers consider they have a strong case, 
inasmuch as the present maxima have not been altered 
since the control system was introduced, and the cost of 
production has gone up in various directions since then. 
Bar ironmakers, too, had to bear the last advance in 
South Staffordshire pigs without any equivalent rise in 
their products, and they reckon to share in any higher 
prices that are going through. The Midland and Stafford- 
shire iron market bas hardened appreciably under the 
influence of enhanced cost of production. A week ago the 
report that the maximum price of coke was to be raised by 
6s. 4d. was not credited in some quarters. Now the 
advance is regarded as quite genuine. It is stated on the 
authority of communications sent out by some of the coke 
ovens that the new prices will be retrospective to Septem- 
ber 17th, but that the debit notes in respect of past deli- 
veries will not be sent out till consequential readjustments 
have been effected by the Government Iron and Steel 
Controller. Finished ironmasters are not disposed to sell 
much just now. .A real motive for closing their books for 
a while is not unwelcome to makers, some of whom have 
experienced much difficulty in limiting commitment 
matters. Order books are generally overloaded, and 
though they are working up to the utmost capacity, iron- 
masters have had little chance of overtaking arrears. The 
view is put forward, though in truth it meets with little 
acceptance, that the Iron and Steel Controller may seek to 
modify the effects of the advances in coal and coke by 
conceding to manufactured ironmasters special terms for 

* controlled” work, which is demonstrably unprofitable 
at the old rates, leaving the schedule of maxima nominally 
undisturbed. 


Iron and Steel Prices. 


The enormous demand for ships’ chain cable iron 
helps to keep makers of best bars exceptionally busy, and, 
of course, the maximum of £15 10s., less 24 per cent., is 
firmly upheld. Merchant bars and small bars are eagerly 
sought after, but it is stated that exports are likely to be 
further restricted in the new year. This will apply mcre 
particularly to the small sizes of iron, for which there has 
for a long time been a tremendous demand for export, and 
only recently it was checked by the introduction of the 
licence system. There is a stiffening tendency in those 
categories of rolled iron and steel material which are not 
subject to “control.” It has not assumed any marked 
character, however, for even in these branches a large part 
of the output is requisitioned for Government work, and 
anything in the nature of inflation is checked. Odd lots 
which are required for the civil trade command special 
prices. Makers of puddled iron state that, with the 
addition to the fuel bill, they cannot afford to accept the 
prices formerly ruling, which were round about £12 10s. 
for puddled bars and £12 15s. for iron billets. They are 
already sold far forward, and prepare now to await develop- 
ments. 


Iron and Steel Merchants’ Difficulties. 


The position of the iron and steel merchant in 
relation to maximum prices is causing some concern. 
Under present circumstances merchants find it im- 
possible to renew what stocks they are able to get 
except at a price in excess of the maxima. On the 
other hand, they re-sell the bulk of the rolled iron and 
steel material, under the various Government certificates, 
in most instances for Government work. The opinion has 
recently been expressed that they may run the risk of being 
penalised if they charge above the fixed maximum rates. 
The opinion of the proper authorities, it is understood, is 
now being sought on the point, which is one of vast impor- 
tance to the iron and steel merchant, who has already been 
hard hit by the control of so many industries by the 
Government. 


Probable Advance in Pig Iron. 


The question of pig iron advance is purely one of 
amount to be determined by the Ministry of Munitions. 
It has been the recognised principle all along that sub- 
stantial advances in coke carry with them proportionate 
increases in pig iron. Various figures are suggested as 
approximating to the probable rise. On the basis of a ton 
and a-half of coke for the production of a ton of pig iron an 
increase of at least 10s. is looked for. But smelters in a 
large way are asking for a considerable premium upon this 
amount in view of the dearer labour, ore, and other mate- 
rials, which, they argue, have not been taken into account 
for a long time past. Some authorities mention even 20s. 
per ton as a not excessive possible advance in pig iron to 
cover the increased cost of production. Some pig iron 
smelters to-day (Thursday) in Birmingham declined to 
arrange any additional supplies till the new and exciting 
price position is cleared up. Only a few transactions were 
carried through, these being subject to any advance which 
may be sanctioned later on by the Government. Buyers 
are warned to prepare themselves for an addition of 10s. 
to 15s. to the old scale. No authority is claimed for this 
forecast, but furnace owners say, like last week, that the 
increased cost of production cannot be less than 10s. per 
ton, and it may be substantially more in'some cases. The 
effect of the coal advance has been to put up the price of 
blast-furnace hard coke in Nottinghamshire, Derbyshire, 
Yorkshire and Lancashire 6s. 4d. per ton, with 7s: 6d. for 
foundry coke. Information is not equally definite as 
regards Durham and South Wales coke, but it is expected 
that proportionate advances will take place in those 
districts also. It is anticipated that the rise in foundry 
coke must inyolve a further addition to the price of iron- 





works, mill and forge castings, which a week or two ago 
were put up £2 perton. The demand for foundry pig iron 
is very pressing. 


Steel Trade. 


It is important this week that as the effect of the 
altered materials’ price situation on steel, the arrangement 
by which the furnace owners who undertake the produc- 
tion of basic pig are indemnified offers a possible means of 
averting a serious price upheaval in the case of steel semi- 
products and finished steel. But how the problem is to 
be handled is a matter of pure conjecture as far as the steel 
market is concerned. One tangible effect of the temporary 
impasse has been to send the current price of gas strip up 
to £16 per ton. The demand for “ discard” steel is still 
such that very high figures are being obtained. Some sellers 
claim to be getting as much as £19 10s., which is singular, 
seeing that the standard price for soft finished steel bars is 
only £18. Practically all ordinary business is in suspense, 
the Government rigidly controlling the entire production of 
the steel works in ire and the Midlands, and 
directing it into war channels. 


The Rationing of Steel Material. 


The system of Government rationing of steel 
material to the Birmingham manufacturing industries 
instituted two months ago is working more smoothly as the 
weeks . The exact allocation depends upon the 
individual importance of the industries concerned, as well 
as upon the material available after providing for war 
requirements. Before he receives his ration each manu- 
facturer has to supply very full particulars of the character 
and purpose of the work in hand, the state of his stocks, &c. 
An analysis is then made by the executive officer appointed 
by the firm’s trade association, and the analysis determines 
the share to which each member is entitled. . The calcula- 
tion is on a quarterly basis, with montbly supplies. It was 
found to be a hopeless task for the Ministry of Munitions 
to deal direct with individual manufacturers. Repre- 
sentative trade associations where they existed naturally 
became the medium of negotiation between the members 
of the trade and the central authorities. Where they did 
not exist the only thing was to create them, and this has 
lately been done in quite a number of manufacturing 
industries. It is specified that manufacturers who do not 
choose to join the trade associations are entitled to equal 
treatment w'th the rest, but they can only get supplies 
through the machinery which their own trade has set up. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is, of course, a great deal of unrest in the 
iron and steel markets just now, and general business is 
confined to those transactions which are absolutely 
necessary. That we are slowly approaching a period of 
much greater scarcity in all departments of the trade is 
now more than probable, but consumers do not see any 
practicable way of providing against it. The hope that 
American producers would come to the rescue is somewhat 
dashed by recent reports, which indicate that American 
works do not yet intend to adopt the lower range of prices 
supposed to be fixed by the Government. There is a lot 
of material yet to be made and delivered at the higher 
range, and this is to be worked off first. The impression 
is left that importing firms will be unable to arrange 
anything of serious consequence much before the spring 
of next year; and if the freights are then in a more 
reasonable state, it may be that we shall receive cheaper 
American iron and steel about April or May next. It will, 
of course, be welcome then, but such a prospect is not of 
much comfort to the trade in November. 


Pig Iron. 


It cannot be said that there is now any true 
market for pigiron. There are plenty of buyers, and some 
of them are quite eager to buy, but neither they nor the 
sellers know what price will have to be charged. The 
demand for foundry iron is such, however, that the 
consumer is glad to be able to secure some, and cheerfully 
takes the risk of the price. This is, of course, all very 
well for the man who can pass the extra charges on, but 
it is unpleasant for the consumer who has to make a 
definite agreement with the buyer of his castings. The 
nominal prices are unchanged at 98s. 8d. delivered for 
Derbyshire No. 3 iron, and 102s. 6d. for Staffordshire, with 
4s. to 5s. premium for No. 1, but I need scarcely say that 
they are no guide to the situation. No other brands of 
common foundry iron are now being offered in this market 
unless it be an occasional small lot of Northamptonshire ; 
and it is this circumstance which makes consumers rather 
anxious as to the supply during the winter. Sellers are 
now more inclined to avoid business, and would prefer to 
wait until the price question is settled. There is no risk 
of their not being able to sell all the iron which they can 
get hold of, and hence no need to take orders in advance 
lest a rival should get them. The whole competitive 
system under which foundry iron was always sold in 
Lancashire is now in abeyance, and there seems no 
probability of its re-establishment until after the war. 
The merchant’s one aim is to be able to keep his best 
customers satisfied, so that he may have some? claim upon 
them when normal times return. In forge pig iron there 
is not much being done, and any sales are subject to the 
revision of prices. Scotch pig iron is quoted at 126s. 6d. 
to 128s., plus 1} per cent. commission when sold by a 
merchant ; and the condition as to alteration of official 
prices is enforced. There is quite a fair demand for 
Scotch iron now and only a very moderate supply. 


Serap. 

The position as regards cast iron or foundry 
scrap is rather awkward for the dealers, and apparently 
they are now desirous of avoiding business when possible. 
Some sales have been made at 110s. for good machinery 
scrap, but it is not. easy to buy a large quantity, and should 
the price of pig iron be raised more than 5s. per ton, @ 
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higher price than the above will be obtainable for scrap. 
Tha fine qualities of textile or spinning machinery scrap 
are quoted at 117s. 6d. per ton, and the maintenance of 
this figure will depend upon what is done as regards 
Scotch iron. Dealers are quite in the dark as to this, and 
in view of the fact that spinning machinery scrap is 
comparatively scarce, they are inclined to keep what 
they have and wait the turn of events. In wrought scrap 
the position is clearer, for a further advance in the 
maximum is not anticipated, and even as it is the full 
maximum price has not been reached by the market. 
Dealers are still offering wrought scrap which has passed 
through their yards, and been prepared for use, at £7 on 
trucks at a station nearest to the yard, and they might 
add to this 3s. 6d., equivalent to 24 per cent. profit. 
Heavy steel scrap is quiet, but continues to be sold to 
users in Lancashire and the West at equal to £5 5s. per ton 
on trucks. For steel turnings there is an inadequate 
demand, and the price seems inclined to sag a little. 
I have heard of sales at less than 65s. per ton on trucks. 


Metals. 


There has been no change in the official copper 
prices, but the position as regards supply is thought to be 
better in America. Consumers of alloys can still buy 
good qualities of gun-metal at about £128 per ton, and 
old yellow brass at £90 to £92. Tin has been very strong, 
and the last price quoted here by merchants was £263 
per ton. There is no lead being offered. 


The Advance in Wages. 


The 12} per cent. in wages increase, which the 
Government has ordered to be given to certain sections 
of workers who are employed on time rates, is causing a 
good deal of friction. At a largely attended meeting, 
ealled by the Joint Committee of the engineering trades 
of the Oldham district, held on Sunday last, a resolution 
of protest was carried. It was also demanded that the 
Ministry of Munitions shall at once review the decision 
so as to include in the special award all engineers of all 
grades, including draughtsmen and labourers, who may 
be employed on time rates, irrespective of being engaged 
on private or war work. Objection was also raised to 
the circular L 106 issued by the Ministry of Munitions, 
which, it was stated, is worded in such a way that em- 
ployers are taking advantage of it and refusing to engage 
certain labour. It was said that in the Manchester dis- 
trict there are 600 engineers of all grades kept out of work, 
although the unions know that employers are wanting men. 
A resolution was carried protesting against the issue of 
the circular, and demanding its withdrawal, as it “* is lead- 
ing employers throughout the country unnecessarily to 
keep engineers out of employment with a view to having 
them called up for the Army.” 


Huddersfield’s New Industry. 


Wonderful progress has been made in the erec- 
tion of the great factory of British Dyes, Limited, at Hud- 
dersfield. The following important work has already 
been carried out :—({l) The construction of the works 
railway and all its branches has been well advanced 
towards completion ; (2) numerous large new sheds for 
the manufacture of intermediate products and colours 
have been erected; (3) the electrical installation has 
been completed, and both the old and the new portions 
of the factory are now operated entirely by the company’s 
own plant; (4) a power gas plant has been completed, 
and is in operation ; (5) a water service reservoir, with a 
capacity of 2,000,000 gallons, has been constructed, and 
a pipe system for the distribution of gas, steam and com- 
pressed air throughout the works is approaching com- 
pletion. The great influx of workers into the town is 
taxing the housing accommodation very severely, and 
new dwellings are badly wanted. The outlook for the 
building trades in this district is extremely good. 


British Association of Chemists. 


At a public meeting recently held in this city, 
a provisional committee was appointed to consider the 
definition and professional status of chemists, and to 
formulate proposals to form’a British association. In 
furtherance of these objects another meeting is to be held 
at the School of Technology on Saturday afternoon next, 
at 3.30 p.m., under the chairmanship of Dr. Alfred Rée, 
for the purpose of inaugurating the association, and the 
committee hopes to have the attendance of chemists 
from all parts of the kingdom. The objects of the body 
are :—(a) To obtain power to act as sole registration autho- 
rity for aJ] chemists ; (6) to have the word chemist legally 
re-defined ; (c) to safeguard the public by obtaining legis- 
lation ensuring that certain prescribed chemical opera- 
tions be under the direct control of a chemist ; (d) to raise 
the profession of the chemis: to its proper position among 
the other learned professions, so that it may attract the 
attention of a larger proportion of the best intellects, and 
thereby secure a supply of highly-trained chemists ade- 
quate to the industrial needs of the country. 


Barrow-In-Furnsss, Thursday. 
Hematites. 


There is great activity in the hematite pig iron 
trade. On every hand the works are as busy as the supply 
of raw material and of labour will permit of. There are 
in all thirty furnaces producing iron, and the whole of the 
output is being put into prompt use, and consumers are 
pressing for heavier deliveries. The whole of this iron 
is used for national work, and a big proportion of it is 
eonverted in the district. Whilst preparations have 
been made to put additional furnaces into operation, 
none have been lighted as yet. It may be that there 
will be an addition before the end of the year, but the 
difficulties to be faced have been considerable. Inthe mean- 
time the output per furnace has never been so large as 
at the present time. Prices are steady at the full maxi- 
mum rates of 127s. 6d. per ton for parcels of mixed numbers 
of Bessemer iron, and special brands are at 140s. per ton 
f.o.t. Warrants are idle, and the stores only stand at 
430 tons. 





Iron Ore. 


All through the district there is plenty of indus- 
trial life in the hematite iron ore trade. Raisers are met 
with a very keen demand for ore, not only on local, but 
on outside account. At present local users could take 
up the whole of the output. An endeavour is being made 
all round to increase the output, and this endeavour is 
meeting with success, and when the extra men who have 
been promised are set to work at the mines, then smelters 
will be able to put those extra furnaces into operation 
that have been so long wanted. 


Steel. 


The steel trade, whilst presenting no new fea- 
tures, is very busily employed in every department. There 
is a very strong demand for steel for work of national 
importance. This demand is mainly for semi-manufac- 
tured sorts, such as billets. The whole of the available 
plant is busy, and good outputs are being made. The 
steel foundries are also as busy as possible, and other 
departments are being improved and modernised with 
a view to an early commencement of operations. The 
demand for steel shipbuilding material is very strong. 
Prices are steady, with heavy rails at £10 17s. 6d. to £11 
per ton; light rails, £14 to £14 10s.; heavy tram rails, £14; 
billets, £10 7s. 6d.; ship plates, £11 10s.; and boiler plates, 
£12 10s. per ton. Shipbuilders and engineers are as busy 
as they can be. 


Fuel. 


There is a strong demand for steam coal, and 
prices run from 27s. 6d. to 30s. per ton, delivered. Sup- 
plies are now largely drawn from Northumberland and 
Durham, but some Yorkshire sorts are bemg used. The 
demand for house coal is active, and the price runs from 
30s. to 39s. 2d. per ton, delivered. For coke there is a 
heavy call, and East Coast sorts are at 33s. to 35s. 6d. per 
ton, delivered, and Lancashire cokes are at 3ls. per ton, 
delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Iron and Steel Trade and Prices. 


Tue probability of an advance in iron and steel 
prices, consequent upon the increase in the price of coal, 
continues to excite a good deal of interest and discussion. 
Regarding the question of pig iron prices the producer is 
not only hit by the price of coke, but also by that of ore, 
because the Cleveland ironstone miners are sharing in the 
rise of ls. 6d. per day granted to the colliers. The question 
is one of very great importance, for the existing maximum 
rates, according to the makers, afford but a narrow margin, 
having regard to the constant upward tendency in the 
cost of production. Some makers contend that the 
advance should be 7s. 6d. per ton, but the difficulty in the 
matter is that if an advance in pig iron is conceded it will 
probably be the commencement of an epidemic of increases, 
for it will undoubtedly spread to all descriptions of manu- 
factured iron and steel. The authorities may well shrink 
from such a prospect, having regard to the disturbance 
caused, and to the fact that in the present condition of 
things there can be no finality in such a process. 


Cleveland Iron Trade. 


Quietness has characterised the Cleveland iron 
trade this week. Home consumers of foundry iron appear 
to have covered their requirements for the current month, 
and the only troublesome question at the moment is the 
shortage of trucks. This is impeding deliveries to a con- 
siderable extent, and makers, for lack of trucks, are having 
to put iron into stock. An active business has been done 
in forge iron, which is not subject to allocation, some 
substantial sales having been made for delivery up till the 
end of the year. Certain special brands have reached the 
full maximum price, but others have been obtainable at a 
rather lower figure. The export trade is very quiet. 
Shipments to France are fewer, while the licences for Italy 
for September are still withheld. The prices to home 
consumers remain nominally at 96s. 6d. for No. 1, and 
92s. 6d. for No. 3, No. 4 foundry, and No. 4 forge, while the 
export prices are: No. 1, 107s. 6d.; No. 3, 102s. 6d.; No. 4 
foundry, 101s. 6d., and No. 4 forge 100s. 6d. 


Hematite Pig Iron. 


Few new features present themselves in the 
hematite pig iron trade. With the demand unabated, and 
the volume of production unchanged, the stringency con- 
tinues, and the whole output is most strictly controlled. 
Home consumers’ minimum requirements are adequately 
met, but the margin is narrow, and the export trade 
suffers accordingly. Great efforts are being made to 
increase the production without avoidable delay. While 
many difficulties still remain to be overcome in connection 
with the supply, both of labour and raw material, the 
position is now regarded more hopefully, and it is con- 
fidently anticipated that before the end of the year the 
number of furnaces in blast will be substantially increased. 
The home maximum price for East Coast mixed numbers 
stands at 122s. 6d., while the export price to France and 
Italy is 141s. 


Iron-making Materials. 


Deliveries of foreign ore continue fairly satis- 
factory. Coke is plentiful, and business is being put 
through at the new official maximum price of 33s. at the 
ovens for good medium furnace qualities. 


Iron and Steel Exports. 


The shipments of pig iron from the Cleveland 
district during October amounted to only 29,412 tons, as 
compared with 45,384 tons in September, a decrease of 
15,972 tons. The decrease, as compared with the August 
total, is no less than 29,671 tons. The shipments of manu- 
factured iron and steel show a considerable increase, 
rising from 8145 tons in September to 31,365 tons in 





October, an increase of 23,220 tons. The August total 
was 24,380 tons, the increase as compared with that 
month being 6985 tons. The aggregate shipments of pig 
iron and manufactured iron and steel were 60,777 tons, as 
against 53,529 tons in September, an increase of 7248 tons. 
As compared with the August total, 84,463 tons, there is 
a decrease of 22,686 tons. 


Manufactured Iron and Steel. 


Conditions in the manufactured iron and stec! 
trades have undergone no material change during the 
week. Practically no steel of any sort can be contracted 
for at the moment. Producers of billets are committed to 
the fullest extent for many months ahead, and tho 
stringency of the Government control of the furnaces 
allows but very little material to escape into ordinary trade 
channels. Business in finished steel, too, is practically 
impossible, owing to the heavy Government demands. 
The North-Eastern Railway Company has entered the 
market for iron and steel requirements for the next twelve 
months. This business usually creates a good deal of 
interest and competition in the Northern trade, but the old 
order of things has been entirely uprooted, and there has 
been little discussion. All branches of the finished iron 
trade report continued activity. The pressure for deli- 
veries of material on Government account is unabated, and 
mills are unable to keep pace with the demand. Tho 
principal quotations for home trading are as follows :— 
Steel ship plates, £11 10s.; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; iron ship rivets, £19 10s.; 
common iron bars, £13 15s.; best bars, £14 5s.; double best 
bars, £14 12s. 6d. The following are nominal quotations 
for export :—Common iron bars, £15 ; best bars, £15 5s.; 
double best bars, £15 12s. 6d.; treble best bars, £16; 
packing iron, £13 10s.; packing iron, tapered, £15 15s.; 
iron ship angles, £15 ; iron ship rivets, £18 10s.; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. to 
£17 10s.; steel ship plates, jin. and upwards, £13 10s.; ‘in., 
£13 15s.; fin., £14 ; Ain., £16; fin., £18 ; steel boiler plates, 
20s. on the foregoing prices ; steel joists, £11 2s. 6d.; steel 
sheets, singles, £20 ; steel sheets, doubles, £22 ; steel hoops, 
£17 ; heavy sections of steel rails, £12. 


Scrap. 

Business in wrought iron scrap is again in abey- 
ance. The reason, no doubt, is that if forge iron and 
finished iron are both seriously advanced, there would 
be a case for a rise in wrought scrap. Cast iron scrap is 
more directly affected by the changes which are supposed 
to be pending, and there is a disinclination on the part 
of dealers to sell freely at late prices. It is, of course, 
impossible for them to make provision for higher prices 
after the manner of the pig iron makers, and they can 
only protect themselves by keeping out of the market. 
Business in steel scrap is rather quiet in sympathy with 
the general position. The principal quotations are :— 
Wrought iron scrap, £6 5s.; wrought iron scrap mixed 
with steel or other materials, £2 10s.; second-hand rails, 
£10; heavy steel melting scrap without guaranteed 
analysis, £5 5s.; steel turnings and borings mixed with 
wrought iron or other materials, £2 10s.; all other classes, 
heavy or light, £5 5s.; heavy steel melting scrap, guar- 
anteed analysis not over 0.04 per cent. phosphorus and 
sulphur, £6 5s.; not over 0.95 per cent., £6. 


The Coal Trade. 


The coal market has been sluggish in all depart- 
ments this week. Shipping movements have becn greatly 
impeded by the weather at sea. In Durham few of the 
pits have been able to work regularly, while many of them 
have lost two or three days. In Northumberland the 
position is not quite so bad, but time is being lost to an 
increasing extent, and the outlook is far from brigbt. Of 
course, the collieries are now under an obligation to pay 
miners Is. 6d. per day for time so lost, and it will be in- 
teresting to see how the cost works out. The home 
demand is fair, both for industrial and house coals. The 
coal distribution scheme has not given any satisfaction 
in this district, and recently both the coal owners and the 
miners have interviewed the Coal Controller to urge a 
more equitable distribution of the available trade, and a 
better share of the country’s coal export trade being given 
to Northumberland. The miners’ representatives have 
suggested that each of the pits in Northumberland, pro- 
ducing coal for export, should have allotted to it per week, 
per fortnight, or per month a sbare of the available trade 
in proportion to its normal output, also that a Trade Dis- 
tribution Committee of experts should be appointed to 
operate the scheme, in conjunction with the Admiralty, 
with special reference to the system of licences. While 
the deputation was not directly connected with the com- 
mercial side of the coal trade, it expressed the opinion 
that the cperation of the suggested scheme would go far 
to establish a more equitable state of things in the country. 
It further said that if nothing could be done in the way 
recommended one portion of the community should not 
be required to bear the burden alone. The whole trouble 
was due to the war; therefcre, the whole people should 
help to carry the burden. That being so, the deputation 
stated that the proportion affected should be guaranteed 
by a State monetary allowance to keep them in comfort. 
The Controjler’s decision regarding these suggestions 
is awaited with interest in the trade. A noteworthy 
feature of the market this week is the fact that orders 
have been booked for Holland, and licences granted. 
This indicates that a working arrangement has been 
reached by the two Governments. Best steams are a 
moderate trade, and steady. Tyne primes are in active 
movement, and production is readily placed; second 
steam coal supplies, however, are much above transport 
facilities, and schedule prices are freely quoted. Blyth 
and Tyne smalls of every quality are very largely stocked, 
and restricted production has to be resorted to as a pre- 
ventative of further accumulation. As a consequence, 
the tone is weak and minimum prices are quoted. Best 
gas coals are fairly firm, and the position is steady. Second 
gas coals are quiet, a number of pits being idle. For 
peas and nuts there is a brisk home demand. Coking 
coals are irregular, a fairly good home demand_ being 
balanced by quiet export conditions. The price of smelt- 
ing peas have been advanced, and 33s. 6d. is now quoted 
and paid, which is about 5s. to 5s. 6d. above the schedule 
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for export. The coke trade is fairly busy, but the export 
trad> is seriously curtailed on account of the lack of load- 
ing facilities. The principal quotations are as follows :— 
Northumberlands; Best Blyth steams, 32s. 6d.; second 
Blyth steams, 28s. to 30s.; Tyne primes, 32s.; North North- 
umberland prime steams, 30s. 6d.; unscreened for bun- 
kers, 26s. 6d. to 27s. 6d.; household coal, 22s. 6d. to 23s. 6d.; 
for home trade, 31s. to 32s. 6d.; for export, best Blyth 
smalls, 21s. to 22s. 6d.; North Northumberland smalls, 
22s. 6d.; smithies, 27s, 6d, to 32s. 6d.; peas and nuts, 31s. 
to 33s. 6d.; Durhams*: Steam (locomotive), 31s. to 32s. 6d.; 
spscial Wear gas, 31s, to 32s. 6d.; best gas, 27s. 6d.; second 
gas, 25s.; ordinary bunkers, 26s. 6d.; superior, 32s. 6d.; 
smithies, 29s. to 32s. 6d.; poas and nuts, 31s. to 33s. 6d.; 
coking coals, 26s. 6d. to 27s. 6d.; coking smalls, 19s. 6d. 
to 20s. 6d.; patent oven coke, 42s. 6d. to 45s,; blast-fur- 
nice coke, 33s.; gas-house coke, 32s. 6d. 








SHEFFIELD. 
(From our own Correspondent.) 


Trade with Russia. 


A very useful evening was spent at the Cutlers’ 
Hall the other day, when Mr. D. Ghambashidze, of the 
Executive of the Russo-British Chamber of Commerce, 
of which body he is hon. secretary, addressed a representa- 
tive gathering of manufacturers on the subject of the 
expansion of trade in Russia. There were already, said 
the speaker, signs of the beginning of the economic war 
which would be waged in Russia on the conclusion of 
peace. Much too little attention was being paid to the 
matter. Four nations would presently be facing each 
other—Germany, Japan, the United States, and Great 
Britain. France and Italy might be added, though they 
were not so industrially developed as were the other 
countries named. They might depend upon it, a defeated 
Germany would not be cut out altogether from the 
world’s markets. Germany was going to make a desperate 
effort to regain the Rus:ian markets, and should she 
secure it entirely for herself, she would be in a position 
to pay any indemnity that could be imposed upon her, 
and in ten or fifteen years’ time would be rich enough 
to commence another devastating war at the expense of 
Russia. In spite of this knowledge, Britain was doing 
very little indeed, so far, to frustrate German expansion 
there, one of the causes of our comparative inactivity 
being that naturalised and unnaturalised Germans in this 
country, in the direct interests of their country, were 
spreading rumours about the difficulty of trading with 
Russia. What was required was that they should pay 
attention to the credit system. It was necessary to create 
a middle organisation between the British manufacturer 
and the Russian. There were plenty of manufacturers in 
Russia to-day who would be willing to co-operate with 
British manufacturers, and who would put up more than 
half the capital. The resources of the country were 
enormous. Unless, however, British manufacturers did 
something immediately, they would discover at the end 
of the war that the United States and others had secured 
concessions, and that there would be nothing left for 
Britain. The chairman, Mr. Peter MacGregor, observed 
that America’s trade with Russia was already five times 
greater than it was in the year which preceded the war, 
and Alderman Hobson, in advoeating a real forward 
movement, declared that there was room for all in 
Sheffield to live on Russian trade alone. He paid a tribute 
to the honourable dealings of Russian traders with whom 
he was acquainted. 


The Price of Skill. 


There was an interesting case heard at the 
Munitions Court here. A forgeman, who applied for 
compensation, informed the Court. that he had been 
averaging £9 per week of thirty-two hours. One day, 
according to the man’s statement, he was asked to put in 
billets which he considered were too light, and as the 
foreman told him that if they came out light he—the 
applicant—would have to pay, he declined to put them in, 
and was thereupon ordered to put his coat on and leave 
the premises. The foreman, in evidence, declared that it 
was impossible for the billets to come out light. The 
adaptor was in perfect order, and the man’s attitude 
amounted to insubordination. Further evidence showed 
that subsequently the man expressed regret for his 
hastiness and, although permitted to return to work for 
the firm, was not reinstated in his old job. A director 
stated that the applicant’s wages had been rather under- 
estimated, as he actually averaged £8 16s. per week of 
twenty hours. The chairman said he found no fault with 
that, if the man earned it. It was evident there was a 
misunderstanding in the ease. ‘‘ This man,” Sir William 
Clegg added, ‘‘ must be a highly skilled worker. Cannot 
you put him back?’? The director replied that that 
would be done as soon as possible, but,in his opinion, 
applicant was running a very small risk. Out of 2758 
billets macc that week, only seven were rejected. In the 
end, the Court decided that applicant was not entitled to 
compensaticn, but that if he was reinstated in his original 
job justice would be met in the case. 


Semi-skilled Women. 


Dr. Ripper, whose work on the Sheffield Munitions 
of War Committee is well known, has been expressing his 
views on the question of the position of women in the 
work of war material production and their industrial 
prospects after the war. It is now recognised, he says, 
that women’s work in all departments has come to stay, 
but their willingness and helpfulness must not be exploited. 
There will be some difficulty in the task of re-adjusting 
women’s work when times of peace return. At present, 
tens of thousands of women are working in factorics as 
semi-skilled, under the direction of a few highly skilled 
persons. These womenare skilled in one or two operat ions, 
but if the whole of those operations cease, an entirely new 
problem would be presented, as, for instance, the difference 
between making shells and sewing machines. The skilled 
workers will have, with great energy and effort, to re- 





organise and arrange new processes so that the semi-skilled 
will be able to come in and very soon learn to be skilled in 


the new departments of industry. That will take time, 


‘adds Dr. Ripper, and there must be a period in the 


transition when there will be a great deal of unemployment 
among women. Dr. Ripper has been the main organiser 
of women’s labour in all the smaller munition works in 
the Sheffield district, and in the engineering ‘‘ shops” at 
the Applied Science Department of the University large 
numbers of them have been trained as turners. The 
general manager of a very large munition works assures 
me that after an experience of three years, he finds that 
women shell makers are doing really excellent work, and 
that in other departments they are rendering equally good 
service. 


Capital and Labour. 


Tn view of the meeting to which I referred -in 
last week’s letter—the gathering of representatives of 
employers and employed, with the object of ascertaining 
means of arriving at some sound understanding regarding 
the trade campaign after the war—a speech subsequently 
delivered at a meeting here of the British Workers’ 
League is worth a reference. The speaker, after placing 
the responsibility for nine-tenths of industrial unrest 
upon the Employers’ Liability Act, declared that if the 
workers declined to believe that an employer was honest 
in his advances, there was an end to civilisation, which 
was based on mutual trust. He refused to believe that 
there was no way out of this other than by fighting. 
There were employers who were tyrants, but often it was 
through ignorance of the men’s position. If a round-table 
conference could be arranged, great things must result, 
for at present it was clear that neither side knew all there 
was to know about the other. The men simply could not 
hold aloof if the employers came to them, and assuredly 
there was no reason why the workman should not confer 
or work with the son of his employer after fighting side by 
side with him in the trenches. If tha workers could get 
nearer heir goal without going through the travail of 
strife and strikes, it behoved them to meet their employers 
whenever possible. This seems to me the right kind of 
spirit, but is it really necessary for trades unionists to be 
always so very touchy and upon their dignity at the 
slightest provocation? The success of the after-war 
developments will be as important to the worker as to the 
employer, and if the latter could in future be relieved of 
some of the hours he has had to waste in discussions with 
labour representatives, often about quite trivial matters, 
he would be able to devote the time saved to great mutual 
profit. There is a labour minority in this district’ which 
is just now endeavouring to make itself obnoxious and 
awkward, but, onthe whole, the relations between employer 
and employed appzar to be much improved. 


Refractory Materials Department. 


In one of my letters, some months ago, I hinted 
that steps were being taken which it was hoped would 
lead to the formation of a new department of the Sheffield 
University in the interests of refractory materials. 1 
had at that time been conversing with Professor Fearn- 
sides, whose work in this direction is very well known, 
and to whom credit is largely due for the establishment 
of the new branch of the University’s activities, which 
were increased so recently by the addition of a fine glass- 
house. The new department is of vital interest to the iron 
and steel industries, and at recent meetings of steel manu- 
facturers, of coke oven managers, of the Ground Ganister 
Association and of the Silica Fire-brick Association, finan- 
cial and other support was freely promised. Many others 
interested in the question of refractories, and several good 
friends of the University, have come forward to help, 
so that, although it is true that further funds to cover 
equipment and maintenance costs are urgently needed, 
the department is already able to engage the services of 
a research chemist—Mr. W. J. Rees, F.I.C., who was chief 
chemist for Chance Brothers, of Birmingham—without 
incurring any charge upon the existing University endow- 
ments. It is a splendid effort, to which every possible 
support should be given in a district like Sheffield, so 
deeply concerned with refractory materials, upon which 
Mr. Rees is to devote the whole of his time in research 
work. Similar work is already in progress at such centres 
as London, Leeds, Stoke, and so on, but care will be taken 
to prevent encroachment or overlapping. The new 
department will attempt the solution of problems which 
arise, or have already arisen, in connection with the coke 
ovens of the South Yorkshire, Derbyshire and Notting- 
hamshire districts. The University authorities and Pro- 
fessor Fearnsides are to be warmly congratulated upon 
the success of their efforts, which, it is to be hoped, will 
accomplish all they desire. 





Round the Works. 


A short time ago there were signs of activity 
in the steel industry here being inclined to be a trifle 
patchy, but that has all passed, and was, as viewed at 
the time, due to temporary causes. Every department 
is now running full stéam ahead, though a little later on— 
say, by the early spring, or perhaps before—a marked in- 
crease in output may be looked for. By that time a con- 
siderable amount of important works reconstruction, 
now in hand, will have been completed, and many new 
furnaces will be finished. The increase in open-hearth, 
electric and crucible furnaces will by then be between 
80 and 90 in this district since the war began. Manufac- 
turers, who have stoically borne the constant delays and 
congestion in railway traffic, are contemplating the winter 
months rather dubiously, and fear that, unless something 
is done almost immediately in the way of increasing the 
rolling stock available, serious trouble may be expected. 
Carting facilities, too, are a diminishing quan- 
tity, and all kinds of expedients have to be resorted to to 
keep things going. Carters are a very independent and 
well-paid class nowadays. The Government has placed 
some new contracts amongst cutlery and tool makers, 
including cooks’ knives and carving forks, and 200,000 
table-knives for the Navy, and tenders are out for 20,000 
entrenching tools, 3000 prickers, and marline spikes, and 
large quantities of engineers’ tools. There is very great 
activity in aeroplane steel and castings, and the 
utmost possible attention is being paid to the heavy 
demand for forgings and castings required by the mercan- 
tile shipbuilding yards. Some large consignments of 








steel and tools are going to Allies, but the export of these 
things, which are wanted so much at home just now, is 
being closely scrutinised by the War Trade Department. 
Cutlery manufacturers find themselves importuned by 
home consumers, who are now absolutely without stocks, 
and selling simply from hand to mouth, whilst orders con- 
tinue to pour in from the Colonies, where it seems not 
yet really understood that the new “ stainless ’’ goods 
are entirely off the market for the present. The taking 
of every available man for the Colours, and the claim- 
ing of youths as they reach military age, is making it ex- 
tremely difficult for many of the cutlery and plate people 
to keep their machinery running, and throughout the 
district there is a strong demand for male labour, espe- 
cially of the skilled and semi-skilled kind. For the 
moment there is no particular demand for women, but 
the Labour Exchange, whose books contain the names 
of many hundreds of women desirous of entering munition 
works, is endeavouring to induce these applicants to sign 
on for service with Army departments. There appears 
to be a fair degree of inconvenience suffered by some of 
the smaller firms here now, in consequence of the liberty 
workers have to change their employment without first 
obtaining a leaving certificate. 


Iron, Steel, and Coal. 


There is a hesitancy about the pig iron markets, 
which will not be removed until something definite is 
known as to the prospects of a further revision of iron 
prices, but all business done is subject to an upward 
change. The basic iron output is increasing, but forge 
and foundry are still more restricted in supply. Muni- 
tion makers are receiving fair supplies of hematite pig 
iron, the special qualities being mostly used here ; but if 
output increases appreciably on the West Coast, as a result 
of the help of Scottish miners in the Cumberland ore-fields, 
consumers here will be very thankful for any extra deli- 
veries, as they are much wanted. The supply of steel 
for Government work very fairly meets the demand, but 
more can be done with. .The electric furnace output 
is greatly appreciated, especially as much of it is used for 
aeroplane work, and with a freer supply of electrodes it 
seems likely that the installation of further furnaces may 
now proceed after the recent check. Iron and steel scrap 
keeps a good market, and there is a demand for turnings, 
but the supply of shell ‘“ discards,” which has proved of 
such service, particularly to the cutlery trade, is not 
nearly so free, which looks rather as if the shell workers 
are becoming much more proficient, or that the examiners 
are not quite so exacting. The pressure for all quali- 
ties of steam fuel shows no relaxation, the demand being 
greater than the supply. Absenteeism and the drain 
upon colliers by the military are seriously reducing outputs. 
Large inland works, however, are securing fairly good 
deliveries. Exports are now confined to Government 
requirements and to meeting Allies’ needs. Slacks are very 
strong and active, and there is little change in house coal 
market conditions. Best South Yorkshire steam hards 
are quoted 19s. to 19s. 6d.; best Derbyshire hards, 18s. 6d. 
to 19s.; seconds, 18s. to 18s. 6d.; cobbles, 17s. 6d. to 
18s. 6d.; nuts, 17s. to 18s. 6d.; washed smalls, 14s. 6d. to 
15s.; best hard slacks, 14s. 3d. to 14s. 9d.; seconds, 
13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to 14s.; peas, 12s. 
to 12s. 6d.; small slacks, 9s. to 10s. In house sorts, branch 
is quoted 23s. to 23s. 6d., and best Silkstone 20s. to 21s., 
all per ton at pit. Coke is firm on the maximum price of 
32s., on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 


Gas-propelled Motors. 


THE Glasgow Corporation has made arrange- 
ments through its Gas Committee to supply gas for motor 
propulsion. Supplies fcr this purpose will be charged at 
the rate of 4d. per 100 cubic feet. 


Higher Gas and Electricity Rates. 


The increase in the price of coal has had an imme- 
diate effect on the price of gas and of electricity. In the 
Glasgow area the former has been advanced by 3d. per 
1000 cubic feet, and the latter by .075 of a penny. It is 
estimated that in the Electricity Department alone the 
extra expenditure for the current year will be upwards of 
£25,000. 


Pig Iron. 


There is no change in the position of the Scotch 
pig iron trade. Furnaces are all exceptionally busy, 
chiefly on the production of hematite, which is absorbed 
by local steel works. Iron making brands are now very 
difficult to obtain, and with the exception of sorae trans- 
actions in forge qualities, business is extremely slow. 


Quotations. 


While official quotations are not yet to hand, 
it is reported that prices are at least 2s. 6d. per ton above 
the following :—Monkland and Carnbroe, f.a.s. at Glas- 
gow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 64.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos.1], 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s, 
per ton. 


Finished Iron and Steel. 


The recent advance in the price of fuel has had 
a stiffening effect on all classes of material. A new stan- 
dard of fixed prices will probably be announced shortly, 
while uncontrolled prices are already higher. The demand 
for steel on Government account is extremely urgent. 
Mills are taxed to their utmost, especially for supplies 
of plates and high tensile steel bars. Unless for actual 
war work, it is impossible to obtain steel plates. Strict 
Government supervision is observed, and exporis are 
limited to small consignments to Allied countries. Black 
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sheet makers are overburdened with orders, and deliveries 
cannot be guaranteed. The galvanised sheet trade is 
almost wholly confined to war requirements, the price 
being still too bigh for ordinary users. At the malleable 
ironworks attention is also almost entirely directed to- 
wards Government requirements. The majority of the 
mills are producing steel,and iron products are difficult 
to secure, apart from mining and agricultural necessities. 
In spite of increased outputs, machinery makers are quite 
unable to overtake arrears. Exports generally are of 
little aeeount apart from Allied requirements. 


Coal. 


Taken all round there is a want of life in the Scotch 
coal markets. Business remains very dull, and there is a 
considerable amount of dislocation owing to the re- 
arrangemonts necessary in connecticn with the distribu- 
tion schems. The only bright feature is the large domand 
for household coal. In spite of a considerable amount 
of broken time, stocks at the collieries are still on the 
increase, and there seems little likelihood of an improve- 
ment under present conditions. Within the past two or 
three weeks a number of miners have left the Fifeshire 
district for the Cumberland iron ore mines, and within 
the past few days between 80 and 100 men have gone to 
the same district from Lanarkshire. The aggregate ship- 
ments from Scottish ports during the past. week amounted 
to 138,662 tons, compared with 168,005 in the preceding 
week, and 179,231 tons in the corresponding week of last 
year. Ell coals are quoted f.o.b. at Glasgow, 26s. to 28s.; 
splint, 28s. to 305.; navigations, 30s.; steams, 27s. 6d.; 
treble nuts, 23s.; doubles, 22s.; singles, 2ls.; first-class 
sereened navigations, f.o.b. at Methil or Burntisland, 
29s. to 318.; first-class steams, 28s.; third-class steams, 
24s.; best -steams, f.o.b. at Leith, 26s. 6d.; secondary 
qualities, 25s. 6d. per ton. The foregoing prices are sub- 
ject to the recent advance of 2s. 6d. per ton, with the 
exception of consignments to France and Italy. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


SINCE writing a week ago, two matters of con- 
siderable importance have figured very prominently, 
viz., the colliery examiners’ strike and the ballot of the 
miners on the combing-out scheme. With regard to the 
former, stoppage of work on the part of ‘the examiners 
commenced on Thursday in last week and terminated 
after three days’ duration. While, however, the strike 
terminated on Saturday night, the dispute between the 
coalowners and the examiners is not settled. Negotiations 
are to continue while the men are at work. The examiners 
recognise that the success of the strike was handicapped 
on account of the half-hearted support of the miners. In 
some districts the miners refused to work out of sympathy 
for the examiners, in others they entirely disregarded 
the examiners, and were ready to work if the management 
underteok te see that the mines were properly inspected. 
Some miners epenly displayed hostility to the examiners, 
who in past years have been regarded and described as 
““ owners’ men,” when the miners had any dispute on. 
One miners’ leader advised the miners to present them- 
selves for work, seeing that to suspend work out of 
sympathy for the examiners meant that they lost claim 
to the recent war wage of Is. 6d. per day. 


Comb-out Ballot. 


The ballot of the coalfield on the question 
whether a down-tools policy should be adopted if the 
Government put the combing-out scheme, agreed to by 
the Miners’ Federation of Great Britain, into operation 
was fixed for Thursday and Friday of last week, but 
arrangements for it were very considerably disorganised 
owing to the examiners’ strike. In some districts the 
ballot was postponed antil this week. The final result is 
not yet known, as the returns are not complete, but the 
figures to hand at the time of writing show that the 
extremists and pacifists have sustained a rather staggering 
blow, inasmuch as out of 83,513 votes recorded, there is 
a majority of 49,247 against the down-tools po'icy, and 
therefore in favour of the comb-out. The voting, even in 
districts where the extremists were known to be most 
active, showed majorities against down-tools. In the 
Rhymney Valley, the majority against the pacifists was 
12 to 1, and in the Rhondda Valleys about 6 to 1. 
The lodges which gave returns in favour of drastic 
measures to oppose the comb-out were numerically 
unimportant. 


Current Business, 


Operations on the coal market have not been 
perceptibly affected by the recent events in the coalfield. 
Most collieries had excessive stocks of coal when the 
examiners’ strike commenced, and there was never any 
question of shortage of supplies for shipment. One very 
satisfactory feature from the point of view of the national 
interest, was the number of Admiralty pits at which 
work was continued. The majority of salesmen who did 
not suppose from the start that the strike would be of 
long duration, regarded the stoppage as a good opportunity 
to work down their stocks. The trade most affected by 
the idleness in the coalfield was inland business, and, as a 
consequence, there is now increased pressure for the 
descriptions for home consumption. The inquiry for 
coals for shipment, particularly smalls, has been very 
meagre this week, but beans, peas and nuts are in strong 
demand, and coke is very inadequate to requirements. 
Patent fuel is a quiet market, and pitwood, which is 
coming along- better, is scarcely so much in request, 
though the price of 75s. is maintained. 


Schedule Prices (exclusive of 2s. 6d. advance). 


Steam coal: Smokeless best, 33s.; smokeless 
seconds, 31s. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best 
drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 18s. to 
21s. 6d.; washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 


Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; 
No. 2 Rhondda large, 27s.; through, 23s. 6d.; through 
seconds, 22s.; smalls; 17s. and 19s.; best washed nuts, 30s.; 
seconds, 28s. 6d.; best washed peas, 27s. 6d.; seconds, 
26s. 6d. Patent fuel, 30s. Coke (export), 47s. 6d.; 
pitwood, ex ship, 75s. 
LATER, 


The coal market has shown no development and is 
without any improvement either as regards business 
passing or the general conditions governing the trade. 
Many collicries have difficulty in maintaining regular 
work. Values remain unaltered as regards coal, but it is 
probable that before long an announcement will be 
forthcoming thet the price to be charged for coke is 
substantially increased. Patent fuel is steady, and 
pitwood remains about 75s. With regard to the ballot in 
the coalfield respecting the combing-out scheme, the 
majority against the down-tools policy continues to 
increase. The returns so far show a majority of 54,140. 
The number of miners who have already voted exceeds 
96,000, and as there are returns yet to come in, it is 
expected that the ballot will be one of the most representa- 
tive in the history of the coalfield. 


Shipping Deals. 


Attention has been focussed during the past 
week on shipping shares. Ever since the Hain Steamship 
Company, Limited, sold out on the basis of £80 for each 
£10 share, there has been a demand for shipping shares, 
in the expectation that other companies are likely to 
realise. Speculators have paid more regard to the 
intrinsic value of the shares in the event of companies 
selling out completely than to the value of the shares on 
their dividend paying prospects. "Two substantial deals 
have been carried through. J.C. Gould and Co, (Steam- 
ship Managers), Limited, of Cardiff, have purchased the 
fleet of nine steamers belonging to the Fargrove Steam 
Navigation Company, Limited, of which Farrar Groves 
and Co., Limited, of London, are the managers, and the 
price is reported to be about £900,000, which works out 
at about £15 per ton. Messrs. W. R. Smith and Son, the 
managing owners of the St. Just Steamship Company, 
Limited, of Cardiff, have also acquired the fleet of eight 
steamers belonging to the London and Northern Steamship 
Company, Limited, of which Pyman, Watson~“and Co., 
Limited, of Cardiff, are the managing owners. In this 
ease the price is between £800,000 and £825,000, 


Newport. 


The market in Monmouthshires has been quiet 
and featureless. Supplies have been more than ample to 
meet requirements, and stocks are again accumulating as 
loading operations are restricted. Schedule prices 
(exclusive of 2s. 6d. increase) :—Steam coal: Best 
Newport Black Vein large, 30s.; Western Valleys, 29s.; 
best Eastern Va'leys, 29s.; other sorts, 28s.; steam smalls, 
18s. to 20s. Bituminous coals: Best house, 33s.; seconds, 
30s. 9d. Patent fuel, 30s.; pitwood, ex ship, 75s. 


Swansea, 


The conditions in the anthracite trade have 
generally ruled quiet and irregular as the result of the 
suspension of work in the coalfield. Anthracite large 
have presented a firm tone, and the inquiry for machine- 
made descriptions has been well sustained, but other 
markets have shown very little life, and new business is 
slow. Schedule prices (exclusive of 2s. 6d. increase) :— 
Anthracite: Best breaking large, 30s.; second breaking 
large, 29s.; third breaking large, 27s. 6d.; Red Vein 
large, 25s. 6d.; machine-made cobbles, 39s. to 42s. 6d.: 
French nuts, 39s. to 42s. 6d.; stove nuts, 39s. to 42s. 6d.; 
beans, 33s. to 35s.; machine-made large peas, 20s.; 
rubbly culm, IIs. to 13s.; duff, 6s. 6d. to 8s. Steam coal : 
Best large, 30s.; seconds, 27s.; through, 22s. to 23s. 6d.; 
smalls, 17s. to 19s. Bituminous coal: Through and 
through, 27s.; smalls, 24s. Patent fuel, 30s. 


Tin-plates. 


The tin-plate industry shows no change, but is 
very active, the larger supplies of steel bars affording 
greater employment at the mills. One feature is the 
increase in stocks of “ wasters,’ as the result of the 
difficulty in securing permits from the Ministry of 
Mun‘tions. Quotations :—IL.C. 20 » 14 112 sheets, 30s. 
Block tin, £262 15s. per ton cash ; £262 15s. per ton three 
months ; copper, £110 per ton cash ; £110 per ton three 
months. Lead: Spanish, £30 10s. per ton. 








OXIDE OF ZINC. 


In a paper entitled ** Oxide of Zine ” recently read before 
the American Institute of Mining Engineers, the author, 
Mr. G. C. Stone, remarks that the method of making 
oxide of zine direct from the ore was invented and 
developed at the works of the-New Jersey Zinc Company, 
at Newark, in the middle of last century. The process 
was invented by Burrows, who had not the ability, 
financial or technical, to work out the details necessary 
to make it of commercial value. This was done by Colonel 
Wetherill, whose name is commonly attached to this 
process. The grate bars used are also frequently called 
Wetherill grates, which is a misnomer, because they 
were in common use for boiler firing at the time and he 
never claimed their invention. The invention of the 
process was due to the efforts of the New Jersey Zine 
Company to find a profitable means of working the ores 
from Franklin and Sterling Hill, N.J. These ores are a 
mixture of franklinite, willemite and zincite, containing 
about 20 per cent. of zinc. The first attempts were 
to make spelter, but were not successful, owing to the low 
grade of the ore, and the fusibility of the residue. Failing 
in this, the next attempt was to make oxide in large 
muffles and reverberatory furnaces. It succeeded, 
although the cost of operation was high, the recovery low, 
and the quality of the product uncertain. In 1855 the 
new process was patented and has been in successful 





operation ever since. Essentially, the process is to 


spread a mixture of coal and ore on a body of burning 
coal on a perforated grate and blow an excess of air 
through the grate. The zinc is reduced in contact with the 
coal, volatilised and burned by the excess of air in the 
upper part of the furnace and in the flues. It is then 
carried to the bag rooms by the excess air and products 
of combustion which are forced through theflues by fans. 
In its main features, the process is the same to-day as at 
the time of its invention, but the details have been so 
modified that it would hardly be recognised by its 
originators. 








AMERICAN MILITARY ENGINEERS IN 
FRANCE. 

What the American military engineers are doing and 
are preparing to do in Europe, in connection with the 
entrance of American forces into the conflict, is illustrated 
in a statement authorised recently by the Chief of Engi- 
neers, United States Army. The engineers must build 
and repair bridges and. roads over which supplies will be 
delivered to the battle-line, and they must equip .the 
wharves and ports with warehouses and terminal facilities. 
Regiments of American foresters and lumbermen, with 
American forestry and saw-mill machinery, will cut and 
shape the necessary timber. Material for standard-gauge 
lines and narrow-gauge feeders is already being shipped, and 
the Engineer Corps will have its own rolling-stock equip- 
ment. For adequate and safe water supply, sani{avy 
engineers are already on the ground, and American well- 
drilling apparatus will be employed. For the field work 
there will be trench-excavating machines to dig the trenches 
and special forces of miners to carry on the open trench 
and underground mining for both protection and offence. 
The trenches, dug-outs, storehouses, &c., will be supplied 
with electric light, current being generated by power- 
plants, well protected in subterranean chambers. Then 
there will be the foundation for heavy guns, for which 
concrete-mixers and other American machinery will be 
furnished. All machinery, material, and equipment will 
be supplied from the United States. The engineers will 
attend to the construction of all building for housing the 
troops ; they will build hospitals, machine shops, camps, 
hangars, and all the various structures incident to the 
care and supply of the American troops in France. This 
work will be done as far as possible in advance of the arrival 
of the various convoys of troops. 








INSTITUTION OF NAVAL ARCHITECTS. 


SCHOLARSHIP IN NAVAL ARCHITECTURE AND 
“ EARL OF DURHAM” PRIZE, 


A scHoLarsuiP designated the “‘ Institution of Naval Archi- 
tects Scholarship in Naval Architecture” will be offered for 
competition among students of the Institution in 1918. All 
students (being British subjects) who have been elected at or 
before the annual general meeting of the Institution (March 20th, 
1918) will be eligible for this scholarship. The scholarship 
is of the annual value of £100, and is tenable for three years. 

Candidates for the scholarship must forward a written applica- 
tion to the Seeretary of the Institution of Naval Architects, 
5, Adelphi-terrace, London, W.C.2, to reach him not later 
than January 15th, 1918. ' 

Candidates are not to be less than eighteen nor more than 
twenty-one years of age on the Ist March, 1918, and must at 
that date have been continuously employed for at least two 
years upon naval architecture or marine engineering. 

Note.—Temporary regulation during the war.—In cases 
where candidates have been prevented, owing to war service, 
from entering for the scholarship, an extension of the age limit-— 
not exceeding eighteen months—may be allowed by the Council 
on satisfactory evidence being produced by the candidate 
that his studies have been interrupted by war work. 

The scholarship will be awarded in connection with the 
competitive examinations for scholarships, studentships, &c., 
to be held by the Board of Education in April and May, 191s, 
in the following subjects :— 

1. Naval Architecture. 

2. Pure Mathematics. 

3. Applied Mechanics (Materials and Structures). 

4. Either (a) Applied Mechanics (Machines and Hydraulics), 
or (6) Heat Engines. 

For information as to the exact dates of these examinations, 
and particulars regarding them, application should be made 
at once to the Board of Education, Victoria and Albert Museum, 
Exhibition-road, South Kensington, S.W.7. Candidates 
residing in Scotland or Ireland should app!y for information 
as to the examinations to the Scotch Education Department, 
Whitehall, London, 8S.W. 1, or to the Department of Agriculture 
and Technical Instruction, Upper Merrion-street, Dublin, 
respectively. 

Each candidate appointed to the scholarship will be required 
to undergo a three years’ course of study in Naval Architecture 
in such university or college—combined, as far as possible, 
with a practical training in a shipyard, Or marine engine works 
during the college vacations—as he may propose and the Council 
shall approve. 

All communications with respect to the scholarship should 
be addressed to the Secretary of the Institution of Naval 
Architects, 5, Adelphi-terrace, London, W.C. 2. 

It is announced that the spring meeting of the Institution 
will open on March 20th, 1918, 








CATALOGUES. 


James HOWDEN AND Co., Limited, Scotland-street, Glasgow.— 
Illustrated pamphlet desecrihing the Graham “ Single ”’ davit fer 
ships’ boats. 


SLEEPER AND Hartiey, Inc., Worcester, Mass.—Bulletin 
No. 350. Illustrated leaflet describing this firm’s new nail die 
grinding machine. 

W. A. WaLBER AND Co., 38, Victoria-street, Westminster. 
—Illustrated leaflet H20, devoted to precision hand-milling 
machines with plain or swivel tables. 

G.. aNp A. Harvey, Limited, Albion Works, Woodville- 
street, Govan, Glasgow.—Two well got up catalogues describing 
the high-speed lathes, and drilling, tapping, stud inserting, and 
boring machines, made by this firm. 

Tue British Thomson-Houston Company, Limited, Rugby. 
—Descriptive list No. 2255A, Illustrated pamphlet dealing with 
the firm’s DQ type continuous-current motors, which are made 
in sizes ranging from 0.15 horse-power to 10 horse-power, and 





for use on currents not exceeding 600 volts, This list supersedcs 
List No. 2255, 
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THE SUDAN RAILWAYS IN 1916. 


Facep with many adverse factors, the Government 
Railways of the Sudan succeeded, nevertheless, in making 
a good record for the twelve months ending December 31st 
last, and the annual report recently to hand displays many 
features of interest. Not the least is the account of the 
difficulty experienced in obtaining fuel and the enormous 
appreciation in the price of coal delivered at Port Sudan, 
During the year 70,763 tons were purchased, and the 
focomotives consumed a little over 50,000 tons, but 
whereas the pre-war price was 27s. per ton, c¢.i.f., Port 
Sudan, last year it rose to, and at present remains at, 
110s. The high cost was responsible for the greater 
part of the increase in expenditure, which advanced 
trom £E.382,204 in 1915 to £E.522,204 in 1916, the 
cost of coal being £E.182,688, against £E.74,764. Yet, 
notwithstanding the advance in practically all classes 
of railway materials and supplies, the Administration 
was enabled to earn a gross revenue for the whole depart- 
ment—which includes certain river steamers and the 
port and harbour of Port Sudan—of £E.824,957 in com- 
parison with one of £E.592,683 in 1915. On the other 
hand, little or nothing has been allowed for repairs to 
permanent way, station buildings or new railway stock, 
and the whole system is greatly in need of overhauling 
and re-equipment. The actual record is, therefore, to 
some extent illusory, since the outlay upon betterment, 
which will become imperative within the next few months, 
will have to be very large and will extend over a period 
of years, thus reducing future earnings proportionately. 
An item of £E.30,000 alone for sleepers is urgently re- 
quired, but cannot be faced at the present time. If 
the Sudan railways were enabled to dispose of their earn- 
ings as they required, and were permitted to arrange their 
affairs as a separate and non-dependent department, no 
doubt the revenue would have been sufficient last year to 
provide at least the greater part of the money needed for 
re-equipment and improvement; but the policy of the 
Administration is not to let the department stand alone, 
but to make all administrative divisions part of the whole 
fabric. Thus, the increase in the receipts and_ profits 
of the railways must be taken to swell the whole of the 
revenues of the country, and the department for its own 
needs receive: but its share of the available surplus 

Despite the heavy increase in the expenditure, however, 
the management was enabled to keep down the ratio 
of working expenses of the railways to a level only once 
before reached, namely, in. 1915, when the ratio was 60.8 
per cent. The ratio in 1916 amounted to but 61.2 per 
cent., compared with 72 per cent. in 1914, and with 76 per 
cent. in 1913. The ratio of expenditure to earnings on 
the steamers running on the Shellal-Halfa Reach showed 
a fall from 100.4 per cent. in 1915 to 78.0 per cent. in 1916, 
and upon the Dongola Reach from 75.0 per cent. to 72.9 
per cent. Upon the whole department's expenditure 
the ratio to earnings was 63.3 per cent., compared with 
64.5 per cent. in 1915, and with 74.1 per cent. in [914. 

Goods traffic showed a satisfactory expansion, but 
passenger traffic, although slightly better than the pre- 
ceding year, still presented results inferior to those of 
1914. 

In the engineering department the permanent way has 
been maintained in good condition, the relaying of the 
Berber-Abidia section, with material purchased before 
the war, being still in hand; it will probably be com- 
pleted this year. There has been no increase in the 
number of locomotives in use, nor in the coaching and 
wagon stock. In view of the great difficulty experienced 
in obtaining essential materials and spare parts, the task 
of maintaining the rolling stock has now become very 
onerous. In the meantime, the traffic does not grow 
any less, and there is nothing to spare in motive power. 











COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters, Balderton-street, Oxford-street, W. 1. 
ORDERS. 
For the week, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Second-Lieut. E. A. Ullmann. 

‘Dritis :—WEEK ENpING SatuRDAY, NOVEMBER 171TH, 1917. 

Monday.-—-No. 3 Coy., Left Half. Recruits. Signalling, 6.30. 

T'uesday.—-Physica! Drill and Bayonet Exercise, 7.30. 

W ednesday.—-No. 1 Coy., 6.30. 

Thursday..—-No. 2 Coy., 6. Signalling. Ambulance, 6.30. 

Friday.— No. 3 Coy., Right Half. Recruits, 6.30. 

Saturday.—-Inspection of N.C.Os. and men in Sections A, B, 
and CU, by a Staff Officer from G.O.C, All N.C.Os. and men in 
these sections are required to parade at headquarters at 2.30 p.m. 
Uniform. 

Note.-The Medical Officer will attend for examination of 
recruits, &e., on Thursday at 6. 

All enamelled cap badges must be returned to the Quarter- 
master Sergeant without delay. 

Unless otherwise indicated all drills will take place at head- 
quarters, By order, 

Macteop YEARSLEY, 
Captain and Adjutant. 
November 10th, 1917. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Right Honourable Lord Carmichael, G.C.1.E., K.C.M.G., 
has accepted a seat on the Board of the British Thomson- 
Houston Company, Limited. 

Mr. James A. Situ, M.I.N.A., asks us to state that he has 
removed his offices from 47, Leadenhall-street, E.C. 3, to 
1, Devonshire-square, Bishopsgate, E.C. 2. ‘Telephone, London 
Wall 4789: Telegrams, *‘ Bienseant, Ave, London.” 

Mr. J. E. Dosson, late Seottish representative of Bruce 
Peebles and Co., Limited, Edinburgh, has been appointed 
London office manager to the company in place of the late 
Mr. R. W. Gauntlett. His address is Hastings House, Norfolk- 
street, Strand, W.C, 2 








Newport Licut Rattways Orper.—The Board of Trade 
has recently confirmed the undermentioned Order made by the 
Light Railway Commissioners :—-Newport Light Railway Order, 
1917, authorising the construction of a Light. Railway in the 
County Borough of Newport in the County of Monmouth, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without dravings. 

Copies of Specifications may be obtained at the Patent-ofj.ce 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.. 
at 6d, each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of th’ 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


109,914 (979 of 1917). January 19th, 1917..-CooLinG Device, 
Drysdale and Company, Limited, and others, Bon-Accord 
Works, Yoker, Glasgow. 

This is a device for cooling the jackets of internal combustion 
engines with unclean water. Referring to Fig. 1 a water pump A, 
driven by the internal combustion engine or from an independent 
source, supplies cooling water to a temperature regulating 
valve B which diverts the water into two branches, one of which 
leads to the water jacket of the internal combustion engine C 
while the other connects with the outlet pipe from the water 
jacket. ‘The combined stream at this junction, comprising the 
heated portion, passes through the jacket and the unheated 
portion passes through the cooling coil D and thence into the 
stand-pipe EK. Any vapour liberated from the water escapes to 
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the atmosphere through ventilating holes on the cover of the 
stand.pipe, while any sediment is caught on a small filter inter- 
posed below the inlet pipe from the coil. The pump suction is 
at the bottom of the stand-pipe, and owing to the head imposed 
by the stand-pipe cannot draw air, or fail'to prime. In Fig. 2 
the diverting device B comprises a valve G on a screwed spindle 
H adjustable longitudinally by a hand wheel, so as to divide 
the water entering the valve casing at J in the required propor- 
tion between the two streams leaving at outlets K and L leading, 
respectively, to the water jacket of the engine C and directly 
to the cooling coil D.—October 4th, 1917. 


DYNAMOS AND MOTORS. 


109,890 (17,011 of 1916).—Moror ConTROLLERS, Henry Vincent 
James, Cintra, Aldenham-avenue, Radlett, Herts. 

The object of this invention, as set out in the second claim, 
is for an electric motor power installation comprising a main 
motor or motors, a controller for the supply of energy thereto, 
an electric motor with a doubly-wound armature for operating 
the controller for the purpose of regulating the switches in 
parallel groups, controlling the electricity supply independently 
to each of the armature windings of the controller-operating 
motor. In Figs. 1 and 2-the screwed spindle A carries a travelling 
contact arm B which moves to and fro along the spindle according 
to how it is rotated by the chain K driven from the motor C. The 
motor is illustrated in Fig. 3, and is shown in two circuits D F 
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and EF,in theformer of which are push switches G, whilst 
circuit E F is provided with switches H. ‘The field coils are 
shown at J, and A represents the common armature shaft and the 
two armatures, one fed by circuit D F and the other by circuit 
E F, the circuits being closed by switches G and H respectively, 


of both switches G and H are shown, as it is usual in automatically 
controlled equipments’ to mount a number of control stations 
round and about the driven machine,—October 4th, 1917. 


TRANSMISSION OF POWER. 


109,945 (5918 of 1917). April 26th, 1917.—S.ippine CLutcHEs, 
Clarke, Chapman and Company, Limited, Victoria Works, 
Gateshead-on-Tyne, and another. 

This is a slipping clutch or coupling in which the torque capable 
of being transmitted is limited by the strength of a spring, 
the coupled parts being partly disengaged to permit slip if the 
torque be exceeded. The clutch is shown in Figs. 1 and 2. 
A is the housing fixed on driving shaft B and enclosing a dise 
© fixed to the driven shaft D and formed with a —— 
channel in which is situated a frame E carrying shoes F that are 
pressed by springs G radially.imto contact with the interior of 
the housing. ‘The frame has one or more driving pins H in 
slots I and pins K with springs interposed between them so that 
the power transmitted from the shaft B to the drum A and 
through the shoes F to the frame E is again transmitted to the 
dise C and shaft .D,and the torque will vary according to the 
stiffness of the springs. The relative rotary movement due 








to deflection of the springs is utilised to decrease the pressure 
between the shoes F and the housing drum A by providing the 
shoes with lugs L that have inclined surfaces M and project 
into apertures O in the dise-like part. Apertures are also formed 
with inclined surfaces, the arrangement being such that normally 
the inclined surfaces M and P are not in contact, but that, 
when, owing to excessive torque, the springs R are compressed, 
the inclined surfaces are forcibly pressed into contact and the 
shoes F tend to move inward against the action of their springs G, 
with the result that the clutch or coupling will slip until the 
torque is reduced sufficiently to allow of the springs R lengthening 
and restoring the frame and the disc-like part to their nermal 
relative positions, thus removing the inclined faces M and P 
from one another and allowing the shoes again te come inte 
full frictional engagement with the housing drum.—October #th, 
1917. 


ORDNANCE AND ARMOUR. 


101,869 (13,824 of 1916). September 28th, 1916.—SHRAPNEL 
SHELLS, Henry Harrison Chase Dunwoody, 1522, 31st-street, 
N.W. Washington, U.S.A. ‘ 

This is a shrapnel shell in which an inner and outer shell are 
secured to a base piece and spaced apart, the bursting charge 
being contained in the inner shell, which is surrounded by rings. 
Considerable space is left between the inner and outer shells as 
shown and this is filled with a gas-generating material. The 
material] also fills longitudinal openings in the rings. Separating 
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theshells A and B are the projectile rings C, each provided with 
holes D and weakened as by the circular lines E and the radial 
lines F to facilitate their fragmentation. The holes D serve 
to permit the gas-generating compound F completely to fill the” 
free space between the shells B and A. When the charge G 
or H or both are exploded, or detonated, the rings are broken 
into fragments of a size depending upon the character of the 
explosion and upon the character of the particular weakened lines 
that have been adopted.—September 28th, 1917. 


109,944 (5666 of 1917). April 23rd, 1917.—-ATTaACHMENT FOR 
SHOOTING GRENADES FROM RrFteEs, Karl Hagen, Sofien- 
berggaten, 11, Christiania, Norway. 

This is a device for shooting grenades by meanc of an ordinary 
rifle. A is the front end of the gun barrel and B is the extension 
tube, the diameter of which is conveniently made somewhat 
larger than the bore of the barrel, and which is fastened to the 
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latter by means of a bayonet fixture. The extension tube B 
carries the cylinder C containing the grenade D, and 





the one armature connected to drive reversely to the other. 
If the switches are closed simultaneously the double wound 
armature will remain at rest or if rotating will stop. A number 


communicating with the tube by means of the side opening k 
immediately in front of the gun barrel. When the bullet F 
has reached the position indicated the opening E is completely 
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fee, so that the powder gases enter the cylinder C, as indicated 
by the arrow, and expel the grenade with great velocity. After 
the bullet has left the tube, part of the gases are exhausted 
therethrough, thus providing security against bursting in case the 
grenade should accidentally be blocked in the cylinder. As 
above mentioned the recoil as well as the range of the bullet 
may be varied by using openings E of different size.—October 4th 
1917. 


SHIPS AND BOATS. 


109,897 (17,838 of 1916).—BuLKHEAD GLaNnpb. Robert Watson 
Sambridge, 1, Croftlea-terrace, Dumbarton. 
This is a water-tight gland for attachment to a bulkhead 
through which electric cables are to be passed. Figs. 1 and 2 
are a plan and transverse section of the gland which comprises 
a box or easing including a metallic frame A formed with a 
bevelled opening B and bolted or otherwise secured to one side 
of the bulkhead C, so as to surround an opening cut in the bulk 
head, a split adapter or adapters D common to a number of 
eables E, and presenting orifices for the passage of the cables, 
the line of cleavage being through the orifices. ‘Che adapters 
are formed with bevelled edges to engage the edges of the 
bevelled opening or openings B, a keeper F secured to the frame 
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by means of screw pins G, and a split back plate H at the 
opposite side of the bulkhead C from the frame A and bolted to 
the bulkhead by means of the bolts J. Jointing medium may 
be interposed between the frame A and one side of the bulkhead 
and between the back plate H and the other side of the bulk- 
head C. There is thus enclosed between the adapters and the 
back plate a cavity which, if the style of packing employed so 
requires, may be divided into compartments by removable 
partitions M, and into which suitable packing material may be 
inserted after the cables have been Jed through the respective 
compartments. The blackened parts N are lead flashings.— 
October 4th, 1917. 


MOTOR CARS AND ROAD TRAFFIC. 


109,816 (9172 of 1916). ‘June 29th, 1916. — ExectrRo- 
MECHANICAL VARIABLE SPEED MeEcHANISM, John Godfrey 
Parry Thomas, and others, 14, Leonard-place, High-street, 
Kensington, London, W. 

The object of this invention is to provide an improved form 


are maintained in contact by a wire that gives passage to the 
current when the spark comes into play, but which tend to be 
separated by an external force, so that the two pieces separate 
after each passage of excess voltage owing to the heating of the 
wire. The device has two terminals A, B, the first being 
connected to the network in which the voltage is to be limited, 
and the second, at T, to the earth. The spark gap, between the 
terminal B and the third terminal C, consists of a mica ring, 
having a hole, and also of two metal rings, arranged as 
shown. One of the contact pieces is fixed, and consists of a 
block of carbon G carried by a screw H having a milled head, 
which passes through the terminal A and enables its position to 
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be adjusted. A movable contact piece consisting of a blade 
armature I, which is fixed to the ¢ireumferente of a pulley L 
rotating about a pivot L, is arranged to Goime into tontatt with 
the fixed contact piece, and is stibjetted to the attion of a 
spring K, which tends to sepafate it from G. The terminal C 
and the blade armature I are connected by two circuits in 
parallel. One comprises a resistance having the least possible 
self-induction and being connected at one end to C and at the 
other end to the pivot L in electrical communication with I. 
The other circuit is provided in series with a resistance having 
a maximum of self-induction and a very fine wire O, one of the 
ends of which is fixed at P, the other end being fastened to the 
circumference of the pulley L.—October 4th, 1917. 


109,943 (5294 of 1917). April 14th, 1917.—Sream Trap, 
John Arthur Whittaker and Arthur Chippendale, 44, 
Albert-street, Rochdale. 

This steam trap is of the type in which the outlet orifice for 
the condensate is controlled by a valve connected to and 
actuated by a tilting bucket float into which the condensate 
overflows when the trap is full, the lowering of the float causing 
the outlet valve to open and permit the water to be forced out 
by the pressure of the steam. The trap comprises a casing, from 
the exterior of which is inserted a tube A to receive the valve 
spindle B. This tube, together with the valve seat C, is retained 
in position by a gland, to which the outlet pipe is connected. 
The top edge of the bucket D at the valve end is adapted to 





of bevel gearing for electro-mechanical variable speed 
such as was described in specifications Nos. 21,173, 1903, and 
25,386, 1907. A is the shaft driven by the prime mover, 
B is the first dynamo, and C the second dynamo, the armature D 
of which is on a sleeve E earrying the coupling F through which 
it is connected to the shaft driving the road wheels. The 
differential gearing connecting the three elements of the system 
comprises a bevel or crown wheel G driven by the shaft A and 
forming. one side member of the gearing. The other side 
member H is.smaller in diameter than G and is fixed to the sleeve 
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J which carries the armature K of the machine B. The third 
member of the gearing is the planet carrier L, which carries 
bevel planet wheels M having their axis inclined to the shaft A. 
This third member of the gearing drives the shaft N, which is 
fixed to the member P of the “‘ free wheel” or free engine 
clutch. The other member Q of this clutch is fixed to the 
sleeve E carrying the coupling F,so that this coupling as well as 
the armature D has direct mechanical connection with the planet 
carrier L through clutch P, Q. The remaining member of the 
electro-mechanical system is the clutch R. 8. The member R 
is fixed to the sleeve J carrying the armature K, and the 
member § is fixed to the shaft N. This clutch is the top speed 
clutch and obviously locks together the small side member H 
and the planet carrier L of the gearing, thus locking the gear 
solid.—October 1st, 1917. 4 


MISCELLANEOUS. 


198,467 (7957 of 1917). June 2nd, 1917.—Hor Wire Vorracr 
LIMITER, George Gites, Villa des Fleurs, 19 Avenue de 
Rome, Fribourg, Switzeriand. 

This voltage limiter ix specially intended for low pressures, 











engage a knife edge member to serve as a fulcrum, the fulerum 
not being in contact with the condensed water. The arrange- 
ment is such that the working of the device is unaffected by any 
deposits or accumulations of foreign matter in the float, and the 
valve seat is readily removed for examination or repairs without 
dismantling the apparatus. Normally, the bucket is in the 
raised position and forces the valve E on to its seat; when, 
however, sufficient condensate has overflowed into the bucket 
it tilts about the knife edge F, thereby withdrawing the valve E 
from its seat, the condensate being blown through the outlet 
orifice G in the usual manner.—October 4th, 1917. 


109,906 (18,673 of 1916). December 30th, 1916.—VutcanisiIna 
Apparatus, Société pour la Production et la Vente des 
Articles en Caoutchoue ‘“‘ Bogatyr,”’ and another, 
‘** Bogatyr,’’ Moscow, Russia. 

This is an apparatus for vuleanising under air or neutral gas 
pressure and equality of temperatures brought about by means 
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of the cireulation of the air or gas. The plant comprises a 
circulating and vuleanising boiler in which there is a pipe 





and e¢omprises a spark gap having a ring of insulating material D 
connected in series with a pair of contact terminals E, F, which 


running along the lower part and provided with a series of 
nozzles ; two groups of steam coils,of which one is separated 


from the carriage by baffles; vertical baffles between which 
the heated air rises ; other baffles which cause the air to descend ; 
and a system of pipes for conducting the air out of the boiler 
into the atmosphere. The air or neutral gas is forced by any 
means into pipes B in the boiler K, and provided with a number 
of nozzles W arranged along the whole length of the boiler, 
The air on leaving the nozzles flows over vertical steam coils 
P, Q, R and § arranged between iron baffles A and G. © air 
becoming heated rises into the upper part of the boiler where it 
is directed downwards by baffles D and E. Flowing throug), 
the series of carriages, the air imparts its heat to the latter 
and b ing cool ti to fall, a part of it being conveyed 
out through connecting pipes T, each provided with a pressure. 
controlled valve D into a collecting pipe N, and thence throug), 
a vertical pipe J and a pressure regulator into the atmosphere. 
Another part of the gases by reason of the suction action of 
nozzles W and the natural circulation of the heated air column 
between the iron baffles A and G becomes mixed with the fresh 
air from nozzles W and participates in its further movement.— 
October 4th, 1917. 











THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On eath of eight af the patents given below £18 and on 
each of the ¢mainder £11 have been paid in renewal fees. 


No. 8585/12.—Treating textile materia's with fluids. In 
apparatus for dyeing, bleaching, &c., by reversible fluid circula- 
tion, and for centrifuging textile materials in cops, &c., having 
a closed casing and a vertically adjustable drum, closable so as 
to form two separate chambers, packing means are arranged 
between the edges of the perforated circumferential walls of the 
drum, the boxes being kept in contact with the packing by _- 
sure members so that treating fluids can only pass to or from 
the inner chamber by passing through the materials in the boxes. 
Sulzer Geb., Germany. Dated April 11th, 1911. 

No. 8752/12.—Filtering air and gases. Two or more filters 
separated by solid impermeable walls are cleaned by a reverse 
current or currents of the previously filtered air or gas as follows. 
The outlet chamber of each filtet, in addition to being connected 
to the suction side of a fan, is connected with the pressure side 
of the fan or a separate fan, whereupon after the opening and 
closing of the necessary valves, the reverse current cleans one 
or more filters, and is again purified by the filters which remain 
at work. Beth, W. F. L., Germany. Dated August 9th, 1911. 

No. 8756/12.—Vuleanisers. The upper flat surface of a steam 
generator heated by a gas prate forms a circular operating 
table maintained in position by a pillar carrying a manometer. 
The pillar has attached to it a number of swivelling brackets 
provided with screws for pressing the article upon the heated 
plate. Arms support the portion of the article that is not to be 
vuleanised. Pauer, G. L., Vienna. Dated April 15th, 1911. 

No. 8814/12.—Turbines ; working fluid supply. In turbines 
without velocity stages, the velocity of the fluid in the guide- 
passages exceeds the critical velocity and the relative inlet 
velocity of the fluid into the rotor blades is about equal to the 
critical velocity. Josse, E., Berlin, and Christlein, P., Germany. 
Dated April 13th, 1911. 

No. 8906/12.—Steam engines; exhaust, obtaining power 
from; exhaust valves. Steam is drawn off from an engine 
cylinder for heating and other purposes under the control 
of a valve which opens automatically at a predetermined pressure, 
and a check valve which closes at a lower pressure. Schmidt, W., 
Germany. Dated April 18th, 1911. 

No. 8972/12.—Ammunition; projectile fuses. Consists in a 
completely enclosed sensitive reussion fuse comprising a 
cocked spring hammer and a bolt which, on impact, slides for- 
wards or backwards according to the direction of the impact 
and thus releases triggers, the front ends of which then swing 
outwards under the influence of centrifugal force and liberate 
the hammer. Krupp Akt.-Ges., F., Germany. Dated May 
22nd, 1911. 

No. 9073/12.—-Filing tramway and like rails. A machine for 
filing tramway and like rails is mounted upon two wheels and is 
tilted about the wheel axis in order to bring the tools towards and 
away from the rails. Caro, A., Germany. Dated September 
28th, 1911. 

No. 9147/12.—Magnetie separators. Tn annular multipolar 
magnetic separators a main winding is provided around the 
central core, and auxiliary windings around the several poles. The 
material to be treated is fed on to plates through vertical hole: 
in an annular rotating ring of magnetic material which serves 
to remove the magnetic particles, such particles dropping on to 
the plates, from which they are removed by flushing devices. 
Maschinenbau-Anstalt Humboldt, Germany. Dated April 19th, 
1911. 

No. 9269/12.—Quenching coke. In an apparatus for quench- 
ing coke, of the kind in which a perforated coke receptacle is 
lowered into a tank of water or other liquid, the receptacle is so 
constructed that the quenching liquid does not come into contact 
with the incandescent coke until the receptacle has sunk some 
distance in the liquid under the weight of the charge. Berlin- 
Anhaltische Maschinenbau Akt.-Ges., Berlin. Dated November 
25th, 1911. 

No. 9499/12._-Rontgen-ray apparatus. The excitation of a 
Rontgen-ray tube is produced by suddenly commutating the 
continuous current flowing in the primary windings of a 
transformer or induction coil. Rapid successive discharges 
are obtained by means of an interruptor or a rectifier for the 
secondary current in conjunction with a rotating commutator 
of the transformer or induction coil. Siemens and Halske 
Akt.-Ges., Berlin. Dated April 21st, 1911. 








Fortow1ne the formation of a Joint Committee of Employers 
in the sheet metal industry throughout the country under the 
auspices of the National Employers’ Federation, the first 
meeting has been held in London under the chairmanship of 
Mr. H. E. D. Mabbott, of Messrs. Mabbott and Co., Limited, 
Poland-street, Manchester. Mr. Mabbott has been for some 


years chairman of the Lancashire Sheet Metal Employers’ 
Association and is well known in connection with the settlement 





of labour disputes. 
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- R poh gy ne NASD, orset County Council. Acrop oplane Factory, N.W., Has (Chemist, First-class, Required 
UCATION COM aaxuer for a capable RATE FIXER used to work manufacturing concern, London district. 


equired for Maintenance 


53 Reg Electrical Installations at Hutted Camps, 

pene n yo neg INTERS, thoroughly accustomed 
to. the erection and i of head dis- 

tribution systems for A.C. ona D.C. high ana low tension. 

App icants to atate ame § experience, age, t work , married or 

si YN eM pe on work need apply 

less ar on from presen 

. ; DISTRICT BLMCTRICAL BN ENGINEER, 

40, Forest-road West, 
567 Mottingham. 


IMPORTANT NOTICE TO ALL ENGINEERING FIRMS 
ENGAGED ON MUNITION WORK. 


INSTITUTE OF 
OPHTHALMIC’ OPTICIANS. 


The Rt. Hon. LORD ALDENHAM, M.A. 











President : 





The attention of all engineering and manufac- 
turing firms engaged on important Munition work, 
and especially those firms employing a barge 
number of female workers, is directed to the 
following statement appearing in Memorandum 
No. 15, entitled “*The Effect of Industrial Con- 
ditions upon Eyesight,” and issued by the Health 
of Munition Workers’ Committee appointed by 
the Ministry of Munitions :—“* NOTWITBSTAND- 
ING THE IMPORTANT BEARING WHICH 
GOOD EYESIGHT MUST HAVE UPON OUT- 
PUT, THE QUESTION IS NOT TO-DAY RE- 
CEIVING ATTENTION AT THE HANDS OF 
THOSB WHOSE DUTY IT IS TO OBTAIN 
THIS OUTPUT.” (Par. 5.) 

The Institute of Ophthalmic Opticians has, 
thanks to the patriotic voluntary enrolment of a 
large number of its members, been able to formu- 
Jate an Industrial Sight-Testing Scheme, under 
which it undertakes to provide (voluvtarily) quali- 
fied Opticians to test the) eyesight of factory 
workers. 

N.B.—A qualified Optician is understcod to be 
an ophthalmic optician who has passed either the 
Sight-Testing Examination of the Spectaclemakers’ 
Company, whose examinations are under the direc- 
tion of the Rt. Hon. Sir Wm. Hart-Dyke, M.A., 
and among whose examiners are Mr. H. G. 
Critchley, M.A., M.D., and other medical men and 
scientists, or that of the British Optical Associa- 
tion, whose examiners are R, 8. Clay, D.Sc., Edwin 
Edser, A.R.C.S., W. J. M. Ettles; M.D., F.R.C.S., 
W. W. Haldane Gee, B.Sc., Albert Griffiths, D.Sc., 
W. J. May. F.R.G.S. 

Firms desiring full details of this important 
scheme are requested to write to 

Mr. J. HARCOMBE CUFF, 
Secretary, 
Institute of Ophthalmic Opticians,” 
449 25, Friern Barnet-road, N. 11. 





PATENTS AND DESIGNS ACTS, 1907-1914. 


BOTTLE STOPPERS. 
e Proprietorsof British Letters 


Patent No. 27,020 of 1909 are WILLING to ENTER into 
NEGOTIATIONS for the SALE of the PATENT. It relates 
to a method and machinery for applying a sealed cap or 


stopper to — and ja 
ai: dress, BOUL, WADE and TEN NANT, 
land 112, Hatton anata, 


ED MITTEE. 
WEYMOUTH patty = AND TECHNICAL 


arrLioasous are invited = the POSTS 
. ASSISTANT MASTER, to teach Engineering Science 
in the Day School of E for ¥ 





in connection with light Metal Fittings preferably, but not 
necessarily with previous experience of aircraft w No po 
residing more than 10 miles away, or already ees, 
Government work, need write to Box 679, Sells, - 
Fleet-street, EC. 4. 


Must be oul up in pe (es) liy steels) and Photo 
of experience, salary 


Micrography. rite, giving de 
red. 4 4 , y engaged on Government work or 
ding more than ten Illes” away need apply.—Address, 443, 
“The Engineer ” Office. Wa 





Ap rentices. Ability to teach cti 

machine construction an additional recommen- 
y woh Teaching and workshop experience essential. 
salary £200, ng by annual incre- 


£11 
2. ASSISTANT MASTER in Se eae Technical De- 
pet, with good qualifications in Science and 
athematics, and able to assist i. eneral form 
, Ability to teach | woodwork and metal work 
<mmmnondins salary 
2180, rising by annual increments of £10 to £200. 

In both cases candidates must be ineligible for or exempt 
from military service. 

Forms of to be obtained from t! 
to whom they must be returned completed not yo than the 
5 panlnend po The appointments must taken up early in 

Jan 


CLEMENT G. BONE. 
482 


— 





Riennit 4 





County Offices, Dorchester. 


Borough of East Retford.— 


WANTED, a MANAGER and ENGINEER for the 
Gas and Water undertakings. Salary per annum, with 
a gas, oe, and water free, and rates pa 
foe d to devote the whole 
of his time to the duties, and in addition to taki charge of 
the manufacturing department, will have the superintendence 
of the laying of mains, the services, the public lamps, and the 
nena ae of gas and water. Applicants with experience in 
Electrical Engineering prefe 
Agehenion, stating age, qualifications, and previous em- 
sieve ge with not more than three recent testimonials, to 
sent to me not later than the 27th November inst., 
pM “* Manager. 
Canvassing strictly prohibited. 
Dated this 14th day of ogee 
PERCI VAL JONES, 
_ 561 Town Clerk. 











(Jounty Borough of Hudders- 


ENGLNEERING AND. SURVEY ING ASSISTA 
The ag h gona invite spe” Se Sete ie for the the APFOIN T- 


MENT in the Engi 
ENGINEERING and "SURVEYING 


TEMPORARY. 
“Candidates i st_ have had experi in thi tion of 
mu ve experience e ration o! 

and working drewiags tor Sewerage 
and Sewage Disposal Works, and must be thorough! qualified 
to “tuldl tt the duties of the office, particulars of which may be 
on to the Borough Engineer, Hudders- 








PP 


field. 
Applicants must be ee for geno duty. 
in own hand wating, giving full 





Pe - — of experience, age, present and previous arm 
ments, accompanied os 4 not more than four recent 
to be Aacemed to e Borcugh Engineer not later than — 
2ist instant. 

Canvassing will disqualify. 


J. HENRY FIELD, 
Tor 


wn Clerk. 
Town Hall, Huddersfield, 
November 6th, 1917. 471 





Wanted, a Man to Assist Chief 


gi with the Maint and Repair Work in 
a large Factory about 60 miles west of London ; a knowled 
of Costs and Storekeeping will be an advantage ; must 
ineligible for Army. one bout £3 Pe week.—Write full 
particulars and age, P274, “ The Engineer” Office. P2744 





Assistant Req uired for Pur- 


CHASING Office of arte Engineering Firm, 

mee ene district. 

as -—Apply, stating 

oa your by dese Emp! pymen 
he Engineer” and No. A3924. 


No one cng on Government work 

¥ rience and lary 

Exchange, quoting 
357 a 


hemist Wanted, with Steel- 


experience, for ayes Furnace work in the 
ve position; good 
person already viet ory orn 
ed.—Applicants must apply to 
change, mentioning ec 


KS 
Englap 
State salary uired. ° 
Government work will be en; 
their nearest Employment 
and number 382. 


WOR: 
South of 





Assistant (Departmental) Re- 


QUIRED by Engineers in London for taking in oo 
contracts, ordering materials, and following A 
cants must have similar experience. State age, salary, al 
particulars, and when at liberty. No person at present on 
Government work or residing more than 10 miles away need 
apply.—Address, 445, “‘ The Engineer” Office. 445 4 





Reguired i in Government Factory 
ETALLURGICAL CHEMIST for analysis of ferrous 
— non-ferrous alloys. Previous experience preferable but 

essential. Men already on Government work need not 
nasie: —Apply. giving full details of experience and salary 
rg to ti the breve ace Exchange, mansaning 


“ 





Buyer Wanted for Light Engi- 


NEERING and Aircraft Fitti Factory in z 
district. Permanent position. ‘aga. oh of aircraft terms 
= essential, but Speier must have had previous experience 

sound knowledge of markets and materials. State 

and ts cations, — required. and earliest date available. No 

e at present on Government work will be engaged. Se 
nearest Emplo loyment Exchange, mentioning “The Engineer 

and number § 


(Chief Mechanical and Electrical 


ENGINEER and WORKS MANAGER WANTED, to 
take Sole Charge of big Oil Mills. Only gentlemen with 
thorough theoretical training, practical factory experience, and 
excelleat testimonials, are invited to write.—Address, 518, 

“ The En. ineer” Office. 518 «4 


(Civil Engineer Agent Wanted 


for Government work in South of Ireland.—State experi- 
wat a 
A 


A 








ence and send copies of testimonials to 490, 
neer” Office. 


(Somputers for Admiralty Quali- 


FICATIONS.—Thorough knowledge and experience of 
COMPUTING by logarithmic tables and slide rules — 
given formuiz, also plotting graphs of functions.—Apply, b' Ld t 
letter, Box No. 1270, c.o. Messrs. K; F. White and-Son, Ge 
Advng. Agents 33, Fleet-street, E.C.4, stating qualifications 
and previous experience. Women, and men unfit or otherwise 
exempt from military service only. 5035 a 


Die Sinker. — First-class Die 
SINKER for Heavy Drop peerage including Motor 
Cranks and wun. Leer situation. , Ls 











anted for a Large Marine 
be th nat ri - so bl ps her ot he 
thor y ex en also ca le correspond: ent, ° 
person already on perionoed, a work’ will be engaged.—Apply 
your nearest, Employment Kxchange, mentioning “ The Fngi- 
ner” and No. AMID. Gla 


Wanted Experienced and 


Capable JIG and TOOL DRAUGHTSMAN, preferably 
— Sig potas of Motor Vehicle Manufacture. London dis- 
rson already on Government work will be engaged. 
e, — and fali iculars of experience, 
“ ment iaclonen a The 
le A 











to your nearest 
Engineer” and No. 


ated, for the London Office 


a manufacturing concern, DRAUGHTSMAN 

a aeceinl and general experience and accustomed to the 
og tom of plant. nowledge of heavy grinding machinery an 
acme No one at_present on Government work will be 
engaged.—Write, Box 43u, willings, 125, Strand, W.C.2. 5424 


Wanted, Good Junior and 


Senior Marine or Mech nical Engineering Draughtsmen, 

— be men of particular ability. State practical and scientific 

training, age, and salary required. No ove already on Govern- 

ment work need app.) Y- the Rigi your nesrest Employment 
Exchange, " and No. A4047. 











A 


’ r 
anted, Good Thoroughly 
skilled DRAUGHTSMAN, capable of taking a 
Portion of the Charge of a small Engineering works. No person 
reared employed [ tr Government work will be engaged.— 








Gocorument werk witl be cngnges’ A prices 

overnment work will “oak ngaged. —Applicants oe ap, 
their 1 nearest Employment nge, mentioning “ Sper! se 
neer” and number 


Engineer-i in- - Chaege (Temporary) | fe 
EQUIRED for the Workhouse, Waterl 

be energetic and first-class fitter. Ineligible for service. Wages 
£3 per week, with board, lodging, and berm —Apply, giving 
full det a ‘of revious experience, age, ,to 
CHIEF E. EER, Bethnal Green Military | Hospital. Cam- 
bridgeroed. E z. 2 541 


[xperienced Tool Maker or 


EMONSTRATOR UIRED, used to all classes 
referably Petro] Engine Production, to 








of Machine Tools, and 





Wanted by an Old-established 


ve firm of Ball Bearing a | = 
inane, #9 at 


posent ent 
SHOP) SUPERINTENDENT, CHIEF 
INSP R a TROL ROO. OREMAN ; also up-to-date 
MAN cn Modern Steel oniinend Hardening, 
offered fer suitable men poaekns anent - 
Hons in a growing industry. No man a 
Government work will be employed. Apply, stat yee Tpaxtion- 
salary ay en 
“The 


lars, experience, references and your La ey 














306 London, E.C. 1. Employment Exchange, 
ity ef --Notttughinm.| W nes ox Comeiies Eoeb. 


The Works and Ways Committee are prepared to receive 
TENDERS for the SUPPLY of “the undermentioned 
STORES and MATERIALS, the contracts to 


T, for 


TANT WORKS MANAGER or SUPERINTEND 
workpeople, male and 


taking entire control of about 1000 





ees lst poate next, and to terminate on the 3ist D 
) ENT. 
(B) BLUE LIAS LIME. 
RED BRICKS. 

(D) ae oes. 
NEWARE ae. * 
(@) waoe EWARE P fc, (Pa tent Joints). 
CASTING TRON GULLEYS, &c. 
1) YORKSiI E FLAGS, KERB, &c, 

} ITE SETTS, K and BROKEN GRANITE. 
K) Be ie OnE a CHIPPINGS, &c. 





COAL. 
} Io bie ad SCOOPS, &c. 
SCAVENGING and OTHER BRUSHES. 
(3 DISIN FECTANTS., 
(R) REFINED TAR. 
PITCH. 
(T) CREOSOTE OIL. 
©) PLUMBING WORK (for two years). 
‘orms Tender may obtain: on applying to Mr. 
Arthur om - Inst. C.E., City Ruginves, uildhall, 
of a deposit of 58. each, which 
will be fecurned. on F oe ofn, bona fide Tender, in accord- 
ance with the penne “yo prorsing such Taper bs not 
oo pate by th e time stated belo’ 
= 


at the E f' 
Dept zs yr wy TN ot 











commence on | female. The position will be a permanent one, and offers 
scope for an Engineer who isa systematic and 
capable organiser, and has had experience in a somewhat 


similar tion. No persons more than ten miles away, or 
m Government work, need ae A .— Write, stating 
qualifications and salary required, to “The Engineer * 


Wanted, for Food Factory, 


STANT ENGINEER, accustomed to Upkeep 
and rg of En; — Boilers and Palpeay Plant. Know- 
ledge of Ref! m preferred.—Sta foam. qualification and 
salary requi to 494, “The Engineer” 494 a 





ymca Investiga' nag mersemnerrrt ‘roubles and 
Responsible Pe and good prospects 
for suitable applicant. No men alread on Government work 

be e' .—Apply your nearest Employment ee De 
quoting “‘ The Engineer” and No. A4006. 


First- -class Tool egy a Re- 
QUIRED for West London Works. have had good 
all-round experience on high-class work. ly those not 
— 7 ; pon aoe Adare and residing winnie po 
mile us, Ti apply. statin; sal an 
experience, 349, “* The Office. a M9 a 


Jig, and Tool Designers Wanted. 


rst-class men for Press T Turret and Automatic 

—— Lay-outs for Aeroplane week: No one at present 

ngaged on Government work need apoly—App plicants must 

ly to their nearest Employment change, mentioning 
mpl Engineer” and number 387. 387 a 














ractical Metal Shop Manager 
REQUIRED Firm of Scottish Steel Founders to 
oe CHARGE oe lectric Furnaces and Tropenas Plant. — 
stating a experience and salary required, 407, 

“= The Engineer 407 a 


Production and Prime Cost 


ASSISTANT WANTED for Controlled Engineering 
ition to suitable 





Works (Glasgow District). Permanent 





W anted Immediately for Con- 
TROLLED Establishment in ester district, 
cones BAY for Factory Expense Section of Costs Department. 
with ive and thoroughly igs 
va - | Debartenental Returns and —— ne apply. 

one already on Government sig’ oe ag mgaged. ‘ive fan 
lars of ex ence, age a yi , to your 

nearest Employment Exchange, aang No. 3. 428 


Lite Technical Assistant 


sat for , gumieatin Work; frien wisi } salany roqaived? 
8 ualifications, experience and sal 
oi panied by co 18, expe Bore H og Ae requ: 











neers Otten Moa 


man ; salary seca an She tea erro rp age, qualifications, 
past | ‘experience, and salary expected. person at present 

on Government work ~ raga on ly.—Apply to the 
nearest Bauyteyarens Exchange, quoting “ ‘A arg Ar and 





Refrigerating Engineer Required 

for lve and Cold Storage Works, driven by Gas Engine 
and Producer, near London.—. ply. stating «ge, experience, 
and salary required, to P30, ** T! Boston Office. P3004 


Reauiredi in Government KF Factory 


for work in 








Engines, several YOUNG MEN with Stientite. Tagiocering 
Training. Previous experience of not 

Men already on Government work need not pot a —Send full 
d 
} 





etails of experience and salary juired to your nearest 
eee. — quoting ‘The 





Engineer” and 
267 a 





Committee will a consider any Tender except on 
the suthortoed form ust be d d to 


the waseomene in the official envelope provided, on or before 
Th ovember, 1917. 
The eacat ral in only be Tender will not necessarily be accepted, 
and Tenders wi from who orm 


tot the conditions = Tomb oe ‘ing the local standard rate of 
ages, &o., the work ing rules of the Nottingham 
Distriet pplicnble u to the By Order, trades. 


Ww. Pang Town Clerk. 
5th Ni 917. 429 








Guildhall, Nottingh: 
[he Great Indian Peninsula 
Bakes § Mages 6 
Tne Directors a receive TENDERS for the 
SUPPLY of the tee STORES, namely :— 
CO) it a 
Specifications and forms aa Tender may be obtained at this 
office on paynvent of the fe fee for the pes ae which pay- 
ment will not be returned. 
Tenders must be deli d in separat sealed and 
to tl a dersigned, marked Tender for Copper 
Tubes,” or as the case may be, ‘not later than 11 o'clock 2.m. 
on Tuesday, the 27th November, 1917. 
The Directors do not bind themselves to accept the lowest 
or any Tender. 








R. H. WALPOLE, 


Com: Offices, 
Be Cooselave venue, London, E.C., 


W orks cin Assistant 

WANTED for Controlled Establishment, North-West 
London district. Good Ley on permanent tion fora 
man possessing good all-round Kngineering knowledge Appli- 





Rea quired, Two Superintendents, 
Six FOREMEN, and TOOL-sETTERS, for up-to-date 
Fuse Factory, Wolverhampton district. facts v other than high 
skilled aud competent nien need apply. Seg and per- 





cants should bave received a thorough training in sy 
and efficient Factory Organisation. No ms more —_ 
ten miles away, or en, on Government work, need apply.— 
Write, aes qualifications and salary, to 380, = ms? agi 
neer” 


men. State fully age, wage 


a D totheir nearest Employment Exchange, 
i eS and number Bie & 54a 


Wanted Immediately, oy a 


a. — of designing Jigs and Tools for 


stating experience, to your 
wyieent ey ge, ib exper ‘The ince and No. No. 


ic 
ret No persons already on Government work need apply. 


anted, Mechanical Draughts- 


MAN for West London district. No person resident 
more than 10 miles away, or e! on Government work need 
appl State experience and salary.—Address, 474, “ —_ 

zincer” O} Office. 474 


Wanted, Three Ditneebtaeon, 
with thorough knowledge of modern Blast-furnace 
Construction, for a ow Blast-furnace Piant.—Apply, stating 
age, My eed and salary eg ey to your nearest Empiloy- 
ment Exc! "and No. A’ 
= ——— sheets engaged on ona work will be .con- 
A 
p= ughtsman Required by Con- 
a Firm of Eagineers in their hae A Offices, 
eeares in Lay-out of General Engineering Plants. Must 
te, and quick. Practical mechanical engiueer- 
y ‘some building carrey a recommendation. na- 
porn for suitable oe —Ap: i 


Y;, 
required, to.505,-* he Eneteoee= ” uffice. ° 
— Goverament sing or residing more ‘than 10 miles awa = will 


[raughtsmen Used to Design of 


Electrical Machinery, permanent and progressive situa- 
tions to ye men. State ABO, experience and salary 
required. person already employed upon Government 
work will ioe engaged. —Applicants pm ass to their nearest 
— — xchange, mentioning “ 


























[)raughtsman Wanted, Capable 


and up to date, in General Machine "Tool a West 
pading. Quickness and accuracy essentjal ; part shop trained. 
State age, experience, salary required, when at liberty. No 
person already employed upon Government work will be 
aan. Applicants _ must apply to their nearest Employ- 
number 1 
A 


[Pravg ghtsman Wanted for Jigs 


and Tools, near Newcastle-on-Tyne. State age, salary, 

and experience. “i person already employed upon Govern- 
— work will be ee es must app! le their 
mp! — change, mentioning “ The —. 

pe pe —B 











])raughtsman Wanted for London 
Engineering Works; some knowledge of. Chemical 
Plant preferred. No one en; on Government work or 
residing more than ten miles away need a ly. ioe a 
age, —— and salary required, ee 

Om: 


| ge erm Wanted, One with 


SE hay ES in Designing Conveyors cal Elevators pre- 

No one on Nace os work will engaged.— Write, 

ies age, experience, and salary required, o B.C., ¢.0. J. W 
Vickers and Co., Ltd., 5, Nicholas-lane, E.C. 4. 562 a 








expected and quulifications. No person alread: y 
upon Government work will be en ed.—Applicants must 
anply to thei nearest Empl “emer, xchange, mentioning 
“The Engineer ’ and number + 5644 





Large Engineering Firm in 


ie East eee, now on t war work, 

EQUINE the Lig med a GERTLEMAN of wide wide Com- 
jal Ex to assist th wha sys in dealing with 

Munitions marecte. It is desired hat a) ae should 


tent experience in sa! ion for home 
vod fervign' Trade, 80 ate take s roapocsible part rt in se o. Bet 
war commercial reconstruction.—Address, 
neer” Office. 


A Large Steelworks and Engi 


NG FIRM in the North of land REQ RE 
the SERVICES of one or two METALLU STS for their 
Research aU 





Shop Superintendent Wanted 


fur large hogineering Works in neighbourhood of 
London waptering several thousand hands. Candidate must 
se < i hly sound training and be thoroughly conver- 
ern machine shop methods. Write, stating 
hoon nn ‘ex pettancs; in conficence. No one at present on 
Government work or resident mcre than 10 miles away a 
apply.—Address, P309, ** The Engineer ” Ofnce. 





‘teelworks Engineer Requived, 
aceustcmed to Extensiou and Maintenance of Melting 

ow (Bessemer, Siemens, and Klectric), Rolling Mills, 
Forges. &c.—Address, W. M., Biown, Bayley’s Steel pg 

Ltd., Sheffield. 448 a 





ment. 
if possible should bave had some experience in 
the Manufacture and Treatm aye g tend of Steel.—Applicants must 
and reply SS taal none Em ee xen a ti 
and reply eir n a 75 xchange, quo’ 
“The +H 2 © person alrea: ng 


ould possess 
degree, and 








14th Novem 1917. 555 


gineer” and No, A: dd 
495 a 


Government work will be engaged. 


acancy for Engineer, Ineligible 
or over wilitary age, Acuve MANAGING DIhWCTOR- 
= in old-establishea engineering business. Capital about 





00. I)l-health cause of the present managing director re- 
tiring.— Address, 513 “ The Engineer ” Office. S134 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 
for these apply to 
WHEATLEY KIRK, PRICE AND O0., 
4%, Watling-street, LONDON, E.C. 


shecorer, Ment -street, Newcastle-on-Tyne. Sp 008 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &t., 
Paexs I1., Ill., IV., LXXXIV, 





ll 





—- 
oar tre = 


Electrical 








aughtsmen for 


Machines and Control Gear, Steam fbi | and Steam |. 


Lay-outs.—Applicants must have "good mechanical knowledge, 


and should send full particulars, ineludin and sal 
uired, totheir nearest Employment Exc! : 4 mentioning 
= eer ” = at A’ 


No person at present = 
Government work wi e sii $1 


raughtsmen ,stequited ed 


High-class Aero Engine Design ; ts for the 
right men. Experience ty Internal ae a 


desirable. Noperson 
will be engaged.—Ap) stating ye fall p partiedinre and cao 
nployts ment Fang taste Pir “The 


desired, to your nearest 
Engineer” and number 416. 
Required for 
with experience of 


[raughtsmen 


Aeroplane Construction. No one on Cavernnient work need 
apply.—Apply your nearest Empioymenv Exchange, stating 
age, experience and “The 
Engineer” and No. A3867. “B04 a 


Drug. ughtsmen Required Imme- | & 
| ELY for Small Detail must be neat and 
uick ; in West London district.—Only those not red upon 
_— ernment work, and residing = a ten-mile rad a 
a » experience and salary 

“The Engineer ” Office. aie required a 

















4 “ 





THE ENGINEER 


Night § Shift 


Cc, Power 
wages, and givi — detai! 
ee 


ition.— A , stating age, 
oe to your | engi! 


quoting “ neer” and 
—) on Government work an be 


At Practical Ei Engineer with Teche 


mb and years veranee < and drawing- 
IRES responsible POSITION. Highest 


in confidence, 
P2835 B 


nei Wanted 





office aanliaa = 
— Sal State full 








—Ad P2853, * Thet Engineer” Office. 
AS§ Shell Works Manager (44), 
rs _ suginecst works and 1 Gram ng pe ty xperi- 
atl ee as wganagement of shall eons Es ne hel 
forges, DE Address, wor The Ruglover"¢ ” Office. 
Assistant to. Manager or. Riou 
INTENDENT.—POSITION WANTED po Ae youn man, | 
ry 


en. 25; 8 — experience in machine tool, smalh 
Address, P284, ‘‘ The Engineer” | . 


‘ivil ~ Engineer (31) —_ 
CHANGE to more important work ; North of England 

or Scotland preferred; capable and energetic; excellent 
surveying. ievelling, stresses, fi lass a ee 








Draughtsmen (Two), Mechanical, 


preferably with shop experience, REQUIRED for W est 
London a work on vernment contracts. No one already 
vernment work or residing more ey _ miles 
ome need apply.—Address, P291, ** The Engineer " 0: _ 
a 


Praughtsmen, 2 or 3 Mechanical, 


peek with experience of Design of Mill for 
paces » paper and ae machinery, REQUIRED by Engi- 
neers in London. State culars, experience, salary, 
and when at liberty. } rson at present on Government 
work or residing more tone 10 miles away will be e — 
Address, 417, “ The Engineer ° Office. 417 a 


Engineering and Architectural 
HSM U —A 
ticulars * a ~ x omen oe, wow borat, 
Contractors, Coventry-road, Birmingham. 


Laty Tracer Required Sag a 


London Drawing-office.—Reply, , wating on eg AE ny 
required, to * The 
py Team on Government work or Foaienh more =. 1 sailes 
away need apply. P278 a 














Lady Tracers Wanted d_ (Experi- 
CED) for General Engineering Tracing. No one at 
ly-—Applicants 


present engaged on 
nge, —- 


must spl to their nearest Employment Exc 
ing “ Tee engineer” ” and number 388. 


Lady. Tracers Wanted for Engi: 
ER’S Office, Westminster. No one at 
Government work, or residing more than 10 calles distant, 
_ apply. —Reply, stating eetience, salary, to Box 3464, 
c.o. Brown's, 39, Tothill-street, Westminster. 539 a 


Government work need apply. 





man, &c.— Address, ‘5, “* The Engineer” Office. B 


Diseorenes .—Advertiser Desires 
P NT as ENGINEER-IN-CHARGE of 
pone 1 gas t, gas pains, hghting and power sets, &c. ; 


capab) ~* a Penperieuced Good 1efs.—Address, P77, ~The 








Ezgi neer and Draughtsman (28), 
EN for Pet in executive capacity. Previously 
taken control. ical and technical experience in auto- 
mobile, jig and toe pet work. Accustomed to rapid 
production. —Address, P308, “The Engineer” Office. P308 » 


Engineer and Draughtsman 
Igian) bat nag ma DRAWING nee or draw Put |e 
ime. High references.—Add: re 





iranslations in sure 
The Engineer” 0: 


Dy ineer - Manager Desires| 77 __ 
ANGE. Extensive engineering and commercial ex- 
or Pianos at trust.—Address, 560, “ The’ Engineer oa 


similar appointment 
560 B 
Epgineer, 











Railway Signalling 
and Interlocking, SEEKS POSITION with Railway 

Company or Government Sontrostor: 16 yd practical and 

D.O. exp.—Address, The Engineer ” fice. P286 w 


Engineer Requires Position as 

a. WORKS MANAGER or CHIEF RATE Fixes 

Fg experience mechanical and electrical, thoro 
methods of production on a ae 





30), 


nowl 


Wome bn or Superin- 


don, eee DENT DESI ENGAGEMENT ; 


tactful, and first-rate iser ; experi- 
ented in in \alge ane ahd medium work and the ction of small 
uantities; strict Gbeietoarien 4 


ling male and female labour.—Address, P30, “The 
Office PHOls 


(jhief Drau: htsman, A.M. Inst. 


C.E., expert in L. Inthong rir eg and a pe 
concrete structures, DESI 3 5 
MANAGER.—Address, P263, ** ‘The ee 


raduated Electrical En aise 








DESIRES posrssom as MECHANICAL DRAUGHTS.. 
MAN or ELECTRICAL ASSISTANT.—Address, P307, “ The 
Engineer — Office. Office. P307 





Foreman (31) Desires Similar 
POSITION or ASSISTANT WORKS MANAGER; 


thoroughly conversant with modern methods of organising, 
tition work, jig and tool — also had a wide ex: emai 
ome and abroad.— som, 


oa h gas and oil engines both at 
P289, ** The Engineer” Office. 


ITlest House Foreman (36) De- 


SIRES CHANGE. Twelve peers experience in test- 
house Practice ; amy to Buckton’s machine.—Address, 
P3065, ** The Engineer” O P305 » 








entleman Visiting France and 

Switzerland on war work, could UNDERTAKE REPRE- 

SENTATION of Engineering Firms. First-class references as 
to experience, &c,—Address, , “The Engineer ” Office. 


B 
entleman, Whose Normal 
business is tly curtailed o ging te 
restrictions, WISHES to’. MEET with GOOD WORKS. Di DE- 
SIROUS rg being REPRESENTED in the London area. Ad- 
ertiser has 40 years’ experience, structural steelwork, fencing, 
wire and most branches of the iron trade, and has valuable 
connection amongst the largest and best buyers, most Govern- 
ee partments, corporations, 
ters, &c. Highest reference. City office and staff avail- 
able. Re lies in strict confidence, E. 847, Deacon's, Leaden- 
hall- hall stroet, E. E.C. 3. 540 & 
A Large e Firm of Engineers in 


eqns 
of Good 


HAVE an OPENING for a YOUTH 
Education as PREMIUM PUPI 
the course to include both Works and Drawing-office. 
Address, 2002. “‘ The Engineer ” 2002 x 


nen 
ie C.E., Inst. Mech. E., B. Se., 
nt | aw EERING EXAMINATIONS.—Mr. G. 
B.Sc., . Inst.C. = &c., personally PREPARES 
GENDIDATES: either orally or by 
of successes during the past twelve years. Courses can be 
commenced at any time.—39, Victoria- stfoot, Westminster, 8.W. 

















aircraft ; Ae oe rganiser, cnt linarian, lenty o! 
and adaptabilitr. ear vs iy “The eer * Ofte, 
B 





get Draughtsman Wanted. 


re MAN to b e @ Charge of Office under Chief, 

g Plant and Centri- 

2 ne employed upon Government 

.—Applicants must aj apply to their nearest 

change, mentioning “‘The Engineer” and 
a 





fugal Pum °No perso’ 

wok will ws 

Eanployment 
um ber 537. 


Req uired for Dover, Good 
NERAL DRAUGHTSMAN, with knowledge of 
steelwork and ferro concrete construction. Must be ineligible 
for general military service.—Apply by kane pase stating age, full 
particulars of experience, salary = red,and enclosing co; y 
of recent rag ya to Box No. care of Street's, 8 _ 
street, London, W.C. 


Steel Structural Sanat 
REQUIRED for a London Drawing-office.— oly, | a. 

stating age and experience, to P279, “The Engineer ” 

No person at present on Government work or resident more 











than 10 miles away need apply. P279 a 
I['wo Experienced Mechanical 
DRAUGHTSMEN Good permanent prospects, prefer- 


with Lasuioden Tatermal’ Domtustion 
bee gee person already employed upon Government 
work will be engaged.—Applicants must apply to their nearest 
— Exchange, mentioning “The Engineer” and 
num a 


Foreman Wanted for Fitting 


and Machine Shops of General Engineers, London: 
about 40 men. No one engaged on Government work or 
residing more than ten miles away need apply.—Write fully, 
stating age, experience, &c., “The Engineer” Office. 


a to . 





A 





Foundry Foreman or Manager 
WANTED at ONCE for Brass and Aluminium Foundry 
(Controtied Est., London). 100 men. Must bave had previous 


Fe ineer, Silver Badge Man 


), with six years’ service in large po i Steamship 
Co. and wide experience seid ts a. ee and main- 
tenance of all of mac Sanat aas bui 
to control of men, DESIRES SITUATION. 
direct and three-phase a Fluent rosy I a 
seseretannd,_dhiivenn: P306, “* The Enginee: 


Engineer, Works Manager (49), 


arenes , aoeeieel, some staat cmpetienaed in 
factory desi ee ust 
completing iy munit one. works with ‘ydro-l lectric Soper 








station—own ea ReThe Bagin ate yo Post. 
Value over £1000.—Address, Ae i 
B 





Ezgineer (35), ae in 


a and design of sma decries onl pochinety. 


ts, ani waging mil POSITION 
- Wonks MANAGER or ‘ASSL ar £400-, .— 
38, P258, “‘ The Engineer ” Office. P258 w 





Engineer (36) Seeks Respon- 
BLE POSITION. Experienced in marine, refrigera- 
tion, and general workshop practice, modern methods, con- 
structional work. Excellent ref.—Address, P281, **The —_ 
neer ” Office P2281 
Fingineering Manager in Large |= 
ron and Steel Works Desires change ; 28 years’ experi- 
neral, structural, looemaire.! parine and ine oe 
dress, P2657, e Engin ee : 





ence in 
steel works practice.—Ad 


Foundry 





Manager (Iron and 


Brass) SEEKS CHANG At — in charge of 
large high-class Engineer’s Foundry. rt yen of 


Penningtons, Engineering Tutors 


rses in Mecha’ pnserine, ae 








C.E., and Ronn > 4 M.E. Introductory Course in eering 
—264, O Oxford-road, Mi 
2018 1 
Students.— Ex- 


T° pees 

PERT TUITION b 

matics and — nics A 
Adi Mr. J. CHARLESTON, 


road, Kensington, W. 
Wanted, Agencies by Practical 


Engineer who has sound connection with the leadi: 
ineering Firmsin the North of England.—Address, Pas 
he Engineer” Office. P245 p 


A Responsible Private Firm of 
Engineers and — with aa ap buyi 
rganisation, and office erica (controlled U4 x 
moma UNDERTA Les PURCHASING. saa BL ght R —_ 
of I r in securing s 


TERESTS, kg &e. 
behalf of f responsible Engineering Firms. Address, =, 4 the 
Engineer —OMice_ 


RRESPONDENCE in Mathe- 
for Matriculation B.A. and B.Sc. 
B.A. (Hons.), 14, _—— 





En 








Exginee eer Wanted as — 
th £1500, in Mechanical Engineering Works, ‘indies: : 
turnover about £10,000 p.a.—Particulars from ARNOLD and 
Co., QO.. 45, Cannon-ats Cannon-street, E.C. 545 


(|W anted, A.C. Motors, Either 
one 35 H. ». and one 40 H.P., or one 60 H. P. or 75 H.P., 

= (4 volts, 50 cycles, ges r.p.m.; second-hand.— 
Send particulars to S61, “The Engineer ” Office. 551 F 


Wanted, a 80 H.P. D.C. 550- 


volts Shunt or gg oy See MOTOR, with start- 
ing switch.—Address, 535, ‘‘ The Engineer ” Office. 535 F 











he in bronzes, gun-metal and other espe a 
ry 


and Office requirements. Over mil e, very 
energetic, accustomed to handling a large number of men.— 
Address, P298, ‘* The Engineer ” Office. P298 6 





experience and be up in modern methods, 

chill casting,’ able to work to tests, good timekeeper and dis- 

ciplinarian. All urgent Government work. No one on 

ace eee ay work or residing more than 10 miles from London 

need Pee, Re —Write, stating Age, qualifications, and salary, to 
e Engineer” Office. A 


Foundry Foreman Wanted Im- 


aerate ELY for London fronfoundry ; must be a 
thoroughly practical Moulder, with good general Foundry 
experience, and used to control of men; ition for 
capable man. No one engaged on Government work or 
residing more than ten miles away need ee mn og stating 
age, experience and salary required, ponte 
Office. 


Mool -room Foreman Wanted 


for Controlled Establishment North-West London 
district. Opening would suit man having first-class experi- 
ence, previously eng: as Assistant to Tool-room Foreman. 
Applicants should state in detail age, qualifications, previous 
experience, and salary expected. No persons more than 10 miles 
away or en; ed on Government work will be engaged.— 
Address, 549, A The Engineer” Office. 9a 


Working Engineer Wanted as 


aon 3 AN to Supervise Running of two Special 

Heavy aon Rolling mill or similar experience an 

advantage. No person already employed on Government work 

will be engaged.—Apply, stating age, wages, and full details 

of experience to your nearest Employment Exchange, quoting 
The Engineer” and No. A4049. 48a 


anted for Large Engineerin 




















GENERAL MANAGER or WORKS 
MANAGER orf LARGE WORKS, 


4 Years’ Experience in Similar |” 
improved PO: 


ge - high-class engineering works, DESIRES 
ON. a YF oe in d and 
TaEnUteCtars ot all t 
works tion.— 


and engines, and 
Revie in ieee ‘actanes oo ts iota wv. < 

and E. TREMELL Solicitors, Bank-chambe 
Southampton- -buildings, Chancery-lane, London, W.C. 1. "patie 


Jig and Tool Expert (32), Ex- 


PERIENCED in laying out and rapidly og u 
il mali 





shops for ae Pe ey —_, en eable parts. 

arms, aero POSITION as WORKS 
MANAGER or ‘or TOOL EN NGINEER. first-class organiser.— 
Address, P272, “‘ The Engineer ” Office. P262 B 





Engineer, Long 
in all Dee pet of plant, in series, 
engines for cars, aeru- 

SEEKS POST as 


Moeeeeeen 


experience (20 years 





genes &e., having Tattod dir: sil 
ANAGER (practioal and technical) of Workshops or Design- 
ing-room. Open to accept proposal for Sion ions of novel- 
ties for after-the-war production.—Address, 290, ‘*The 
Engineer ” Office. 'p290 B 


Position Wanted, Works Man- 


AGER or HEAD FOREMAN; 16 years’ first-class engi- 
neering and ee shop experience. —Address, P299, *‘ The 














Engineer” Office. B 
z Works in p= oe Rn ine yen = 
KEEPER, to take full charge of all stores and check cards. 
Permanent position for right'm an. State age, experience, and Pr actical Engi 1ineer, 7 Years 
salary required. No person already employed pom Govern shop and 3 years D.O., now stint course of structural 
ment work will be engaged.—Applicants must apply to thei, 7 neering, REQUIRES T as DRAUGHTSMAN or 
nearest a xchange, mentioning “ The En el ISTANT to STRUCTURAL ENGINEER. Age 31; 
and num feligible 1 Mg military service.—Address, 468, «The 
eer’ ice. 
VV anted for Large South York- : 
\ HIRE COLLIERY, i, aber seutaeneal meme te Superintendent or Assistant 
er ene experience in A.C. and Turbine Plant ANAGER saunas CHANGE. Expert machine 
pipe Good yrages, with good prospects..Address, —_ = prey | rae p-to-date methods. Good references,— 
The Engineer ” Office 493 1, “The Engineer” Office. P22i es 
Finishers in 


Fitters and Brass 


WANTED; also IMPROVER TURNER for works in 
ed on Government 


Surrey town, near London. Noone eng 
should “Woo | 
06 a 


work, or residing more than ten miles away, 
Address, 178, “* The Engineer” Office. 


Motor Mechanic, Skilled, Used 


to heavy commercial sseonie ps 3 good Cepsioneper, willing 
to, werk overtime at week-ends, for large Food Factory, employ- 
ing 89) hands. Salary, Trade Union rate plus bonus. —Apply, 
PLANTERS MARGARINE CO. , Ltd., Godley, Hyde, raring 


experience and references. 
uired, Turners, Fitters, 


eq 

Reg GRINDERS. MILLERS for Tool- room work in capo. 
dat2 Fase Factory, Wolverhampton district. No other than 
h‘ghly skilled and competent men need apply. Good wages 
and permanency gasranteed to first-class men. State fully 
age, Wages expocted, and qualifications. No person already 
em jloyed upon Government work will bs enzaged,— Applicants 
mist apoly to their newrest E nploymant Exchange, mention- 
=g “The Engineer” and number 566, 565 4 











fPlool-room Superintendent 
large Midland Town DESIRES my og wide experi- 
ence on machine tools, jigs, gauges, &c., for o 





Wa anted. — Electric Generator 


WANTED, strap driven, about 70 H.P. at 400 volts, by 
A. DODMAN and CO., td., Engineers, King’s Lynn. 517 r 


Wanted, Flang gine Press for 


Loco. boiler plates, 5ft. b with one main 
and four jack rams; suitable for working pressure o' 
lars, price, and where can 


ram 
1200 1b. full 
anal, yang fal SNALL Limited, Stattord. “680 + 


anted, een 6in. to 8in. 
TICAL or DRILLING scrow-oulting “Biace best prlee— 
ROBINSON, Pemberton Works, Wigan. 424 


anted, New or Second-hand 
Boiler-fiue Flange-edge PLANING MACHINE.— 
Full particulars and prices to 556, “‘ The Engineer” Office. 











Fr 





anted, Rotary Converter for 


Va 230 volts to 460 volts D.C. Total output of 460-volt side 
meen egw ng 450 to 500 kilowatts. Prepared consider two 
ore sets or separate motors and _generators.—RUSTON, 

TOR and CO., Ltd., Ironworks, Lincoln. 536 F 


Wanted, Time Register, ou AY 


must be in good wor! 
sand lowest price—Box T.R., Suith's Ageuey Li Lia, ence 1-20 


Want anted, Two Second - hand 
NCASHIRE BOILEPS, 30ft. x 8ft. or nearest ; 
must be Lene for a working pressure of sen per are 
inch.—Address, 519, “‘ The Engineer ” Office. F 
W anted, 350 Yards Double 
STEEL RA IL, secondhand or new, about 601b. per 
ied —Prices, full particulars, &c., to WM. Ld 
Highroad Well Works, Halifax. 


(Jameron Duplex Pump, Bistaa 


cylinders 16in., water plungers 15in. ert 18in, stroke, 9in. 
rg re pod dl delivery ; ; in stock.—HARRY ees 


(foal Wagons Wanted, Modern 

















and in good condition, for cash and early delive: 
£3? number up £o150 DES offers with iculars 
“ The Engineer” "Ottioe 533 F 





motors and aerop! lanes ; good oi organiser A \ ema 
ble of starting new vorks. ‘articulars, address, 273, 
he Engineer ” Office. P273 


Week Construction ~ ‘Engineer 
Mechanical and Electrical), with extensive experi- 
ence in t! ae and lay-out of new works, with own staff, 
comprising Draughtsman, Costs Clerk and Foreman Erector, 
will age 4 be free to UNDERTAKE the complete 8 PER- 
bt wig § of new WORKS CONSTRUCTION = equipment.— 
Write. a c.o. J. W. Vickers and Co., iy + Richolas 
yane, E. Ga 
W orks Engineer (41), W ith 
extensive and varied a ype in the design, erection 
and maintenance of works esti nd equipment, also thor 
commercial wom D r# fom msible as ak gh as 


ENGINEER B. V., c/o. 
W. Vickers and Co., Ltd, aches laxe, E. c 4. 607 Bb” 














Set Wanted, About 


volts, 80-100 Ibs. m pressure, 

Belliss or Browett- Lindley ones 

tee ND ENGINEERING 66, 
cndieests BR, OCs F 


Perforating Machine for Calico, 


circular pi nee gee preferably diameter jin, and te 
fest pigeons of make and price % 
‘The E 


Gleepers Urgently Wanted. 


2000 (or smaller quantities) CREOSOTED SLEEPERS, 
size 4in. x 9in. x 7ft. Advertisers willing pay good price.— 
Offers to Box 435, care of Mather and Crowther, Ltd., 10-13, New 
Bridge-street, E,C, 4. $75 r 


enerating 


reve 2 or ra ann 
E HARLA 





. ec 
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Steam Engine, 600 to 7001.H.p. 


WASTED, f ans stone Ri presmere : horizont; 
srne pret Corliss or dro “cae 
og Piymrticulars toa price, THOMPS: = 


7 y 





Telegrams: “ Dust) Cannon, London.” 
Telephones : City 4532 (Four Lines). 


JAMES W. CARR & CO. 10, 


85, QUEEN VICTORIA STREET, 
LONDON, E.0, 4, 
14th November, 1917. 


STOCK LIST. 


MACHINE TOOLS FROM STOCK 
OR EARLY DELIVERY. 


So" Cap teas “Lathes. 


Cl fin. wire ewe six elt stops, lever feed to turret 
and cut-off. 16s. Delivery, three = ” oe k. 
C2 jin. ditto, iar handle feed to turret. £102 17 


rom 8 
C3 lin. “ Little Giant” Capstan, with six independent stops, 


C4 = igin. Capstan “Lathes lyex hn make), friction back. 
headstock, auto chuck, power feed to turret, 

£124. Six in about 14 days. 
C5 One six-tool ae by Davis and Egan, 8in. by 8ft. bed, 
back geared 34in. belt, second-hand. Price on applica. 


tion 
06 aes ditto, Warner and Swasey, l0in. by 6ft. 6in. bed, 54in. 
t, 2in. hotes in turret. ice on application. 


Engine Lathes. 


C7 9sin. centre oe on 8ft. gap beds, 2in. hollow 
spindle. 33. Two in 14 days ; two in 21 day 
C8 12hin. ditto on 12ft. bed, 3in. hollow spindle, 
Two in 6 weeks. 
C9 7hin. centre Screwcutting Lathe, on 6ft. gap bed, lhin. 
nee through or le. £92. One in 4 weeks; one in § 


eeks. 
C10 6in. Lathes, on p bed, 11/16in. 
le. £64. Two fn 14 days. 
cl ne — sliding, ‘Surfacing and Screwcutting 


our fot a en hole through spindle. 
Cl2 éin. way Be sere . Lathes on 4ft. 
1 10s. Six in 14 days. 


C13 84in. centre Lathe, 8ft. straight bed without screwcutting. 
Cl4 One 34in. by 42in. hexagon Turret Lathe. £724. Stock 


Shapers. 


cis i. -“_ sien brig . mDrtnnins 


Cl6 161 4 weeks. 
Drillin Machines. 
C17 i Peet 


“i ping Machine, with 
#26. Fourin 7 or. 
C18 12in. Sensitive Pillar Drill to drillto gin. 49. Stock 
C19 10in. Sensitive Bench Drills. £5. Seventeen from stock. 


Polishing Heads. 


C20 Qin. centre Taper and Plate Ends. £5 5s. 
C21 7hin. Ditto. 15s. Two Stock. 
C22 6in. Ditto. £4. Two Stock. 


Hack Sawing Machines. 
C23. “ Fortuna,” capacity 6in. by 6in. £8. Six machines Stock. 
C4 High-s) capacity rounds up to 6in., and all sections 
up to 6in. by 6in. ‘est 10s. Two in 7 days. 
Ca = iain by Bn eT up to 9in., and all sections up 
6s. Two in 7 days. 


Milling Machines. 


C26 Hand Feed om — complete on 
£31 10s. Four in 1 
C27 Plain Horizontal M oe capacity 14in. by 6in. by 16in. 
7 5s. Two in 4 weeks. 
C28 Plain Horizontal Millers, capacity 24mm. by 7din. by 18in. 
271. Twoin 8 weeks. 


Tapping Machines. 
C29 Pratt and Whitney second-hand Tapping Machines, 
capacity 0 to gin. £35. Four Stock. 
C3 Also a quantity of Tapping Attachments, with safety 
chucks. Price on application. Stock. 


Accessories. 


C31 Two 12in. weg ed pilities tation. £32. Stock. 

C32 One pair Plain Dividing Heads, Sin. centre. £11. Stock. 

C33 bar =< — Universal Dividing Heads, Sin. centre. £45. 
toc! 


Three 


£242. 


hole thro ugh 


beds, 


auto 


One Stock. 


stand 


We have also others en route. 
cH Marking off Tables, Sft. by 24ft. Prices on application. 


One week. 

C35 Marking-of Tables, 6ft. by 3ft. 
One wee! 

C36 Ditto, with ‘tee slot in centre, 6ft. by 2ft. 6in. £27 10s 


si 
C37 Ditto, 5ft. by 2ft. 6in. £25. Stock. 
C33 Ditto, 4ft. by 2ft. 6in. £22. Stock 
C39 Tool and Twist Drill Grinders for Bench. 
C39a Stands for ditto, £3 10s. 
ALL ora SUBJECT TO APPROVAL OF THE 
MINISTRY OF MUNITIONS. 
WE RESERVE THE RIGHT TO INCREASE THE ABOVE 
PRICE BY ANY yy tad Y impound BY THE 
MINISTRY OF MONITIO 


We also hold a large and va varied stock of :— 


Prices on application. 


£4 10s. 


HIGH SPEED STRAIGHT AND TAPER 
SHANK TWIST DRILLS ; 
CARBON STEEL Do. Do. 


HIGH SPEED AND CARBON STEEL MILL- 
ING CUTTERS, SLITTING SAWS AND 
REAMERS ; 

HACK SAW BLADES, FILES, TAPS AND 
DIES, VICES, and all classes of Engineers’ 
Small Tools. 


568 
= FOR PERIODICAL STOCK LISTS. 


ir Compressors for Sale.— One 
werful “ maereell Gorguant Compound Berson! 

riven Duplex seen At COMPRESSOR ; 
steam cylinder 24in. diemete’ p. itt 13in, diameter ; i . 
- — cag th di iameter, h.p. cylinder 94in. diameter by 

n. stroke, an 

One superior Horizontal Belt-driven Twin AIR COMPRES- 
R; l6in. A 28in. stroke; capacity 660 
eubic feet, with steel air 


receive’ 
uite new Horizontal Double- acting Two-stage Belt- 
driven IR pg epee | by Wilson, of Aberdeen, capacity 


250 cubic feet, com 
. 40, St. Enoch-square, Glasgow. 527 3 


RIDDEL and 
shlar Vicetahiia Freestone 


LOCKS, suitable for Dehiting Vee | SALE, OLD 
ENGINE BED, co seeing gy a Ped lineal feet, 
about 2ft. lin. x 1ft. 10in. 160 Tons Random Blocks. 
State best offera. — Address, 514, “ The Engineer ” Office. 5146 


[st ee gon for Sale, 


including Pulley Rak diameter Centrifugal Dust 

ee Steel ictwork, Scarcely used. Price 

£80. Particulars on eaaaee- ar my 516, —- Engi- 
ice. 




















neer” G 


or Immediate Sale, Portable 


Hydraulic Part ke MACHINE, by Sir 
wae aes and cylinder 10gin., 3ft. gap ; Rested 
D. per 8q. — te tiet condition. on 


intment. and price from MARSHA 
sppamtnet Gainsborough. 365 


For Sale, Theodolites, 
DRAWING ge AS ion 








SROOND-RAND. 
338. High Holborn, W. 
go Fh Gray’s Inn-road). 
For Sale, Levels, 
DRAWING’ SON'S, 338, High ae 
pee > Gray's Inn-road). «20083 
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THE PRODUCTION AND PREPARATION OF 
RAW RUBBER. 
No. II.* 


THE production of wild raw rubber as carried out 
by the South American and other natives requires, 
as we have seen, no machinery of any description, 
and only the simplest of home-made appliances. 
On the other hand, in the production of plantation 
raw rubber considerable scope is afforded for the 
employment of a varied selection of machines and 
appliances. It is to these that we now propose to 
turn our attention. 

Rubber-plantation machinery and plant may be 
divided into three distinct categories, namely, (1) 
that concerned with the coagulation of the latex ; (2) 
that concerned with the macerating, washing, and 
rolling of the coagulated rubber ; and (3) that con- 
cerned with the drying and smoking of the sheet-like 
consolidated material. 


COAGULATING PLANT. 

The employment of acetic acid, by far the com- 
monest method in the East of coagulating rubber 
latex, dates from about 1899, having been introduced, 
we believe, by Mr. John Parkin when acting as 
scientific assistant at Perandeniya, Ceylon. As 
commonly carried out it requires no plant or 
machinery other than a tank for holding the latex, 
for it consists merely of adding a measured quantity 
of acetic acid, diluted to a known strength, to a 
given volume of the latex. This method of working 
naturally involves bringing the latex to a central 
point, and of storing it until sufficient to be treated 
has been collected. To what extent the latex suffers 
by deferring its coagulation is not known, but it is 
certain that the sooner it is coagulated after collection 
the better. It is to be noted in this connection that 
rubber latex will coagulate of its own accord if merely 
left exposed to the atmosphere. Indeed, if it be 
desired for some reason to defer coagulation for any 
length of time—say, to enable the latex to be brought 
as such to this country—it is necessary to add an 
anti-coagulant to it, such as ammonia or other alkali. 

A strong argument can thus be advanced for coagu- 





Fig. 4—-MICHIE-GOLLEDGE COAGULATOR 


lating the latex in small quantities as soon as it is 
collected. An appliance especially designed to permit 
this to be done is the Michie-Golledge coagulator 
illustrated in Figs. 4 and 5. This machine is made 
by Francis Shaw and Co., Limited, Bradford, 
Manchester, and has, we understand, been very 
favourably received, notably so in Ceylon. The 
latex, after being strained, is diluted with water and 
The 
requisite proportion of acetic or other acid is then 
added to the charge, and the whole agitated to com- 
plete the coagulation process. The agitation is 
effected by causing the pan to rotate under hand 
power. The interior of the pan is formed with eight 
spiral ribs which work in close conjunction with four 
mild steel scrapers depending inside the pan and fixed 
to a ring which is bolted to the tops of the frame 
standards. A brass plug in the bottom of the pan, 
together with a funnel and pipe fixed to the frame, 
permit the aqueous liquid left beneath the coagulated 
rubber to be drawn off. The central shaft carrying 
the pan rotates within ball bearings, and is supported 
at the foot on a ball thrust bearing. All the ball 
bearings are protected from dust and moisture by 
means of caps fitted with leather washers. The 
handle shaft can be removed and a belt pulley shaft 
put in its place. The hand arrangement, however, 
is preferable if full advantage is to be taken of the 
design, for the machine has been kept of light weight 
so that it may readily be transported to any part of 
the estate, and the latex coagulated close to the spot 
where it is collected. 

The acetic acid process of coagulating rubber latex, 
whether carried out in the ordinary tanks or by means 
of machines of the above description, is a cleanly, 
simple, and rapid method of performing the work. 
The native Brazilian method, although it yields such 





excellent results, isa tedious, slow, and unhealthy one. 
It is because of these drawbacks that it is not followed 
onthe Eastern plantations. It must be remarked, 
however, that the acetic acid method does but half 
what the native Brazilian method does, for it omits 
the smoke curing, which is such a characteristic 
feature of the latter. To produce a rubber approxi- 
mately comparable with native Para, the Eastern 
planter, using the acetic acid process, is compelled 
to resort to smoking the coagulated rubber after it 
has been rolled into sheets. This practice is at the 
best but a partial remedy for the defect. It is scarcely 
possible that the action of the smoke can extend much 
further than the surface of the sheet, whereas the ball 
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Fig. 5—COAGULATOR 


of rubber formed by the South American natives is 
built up of a multitude of thin layers, each of which 
is smoked separately. The acetic acid process suffers 
from the further disadvantage that it is not easy 
subsequently to eliminate all traces of the acid from 
the coagulated rubber, a fact of particular moment 
if the rubber is to be used for electrical insulating 
purposes. In practice the elimination of the acid is 
effected more or less successfully by macerating the 
coagulum and simultaneously washing it with water. 
This maceration by itself cannot be regarded as a 
desirable proceeding. It undoubtedly does not 
improve the quality or strength of the resultant 
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Fig. 6—-RUBBER MANGLE 


rubber, and, indeed, leads to some loss of what manu- 
facturers call its “‘ nerve.” 

Under these circumstances it is not surprising to 
find that many efforts have been made to devise 
a satisfactory method of duplicating in a commer- 
cially practical manner the smoking coagulation 
process of the South American natives. Much time 
and money have been spent on the problem, and 
various designs of plant have been constructed and 
tried. But although in one or two cases quite 
promising results have been obtained, it remains the 
fact that the acetic acid process of coagulation in its 
original form is still almost universally followed on 
the Eastern plantations, andjthat up to the present 
smoking coagulating plant intended to duplicate 


As the problem is still attracting the atteation 
of inventors, it may be useful if we indicate the main 
features of two of the various methods of smoking 
coagulation that have been proposed and have received 
practical expression. In one the smoke of forest 
woods, nuts, green leaves, twigs, or similar material, 
after being freed from its tarry matter and washed, 
is forced by an injector into a quantity of the latex 
placed in a can. The steam from the injector passes 
into the latex with the smoke, agitating the latex 
and, by its heat, helping to “kill” the influences 
at work in it that ultimately would lead to the 
oxidation and decay of the rubber. In another 
smoking coagulation process the latex is lifted as a 
film by rollers and passed on in an atmosphere of 
smoke until coagulation has proceeded so far that a 
thin sheet of rubber can be lifted from the last roller 
and wound into aroll. This roll is then either made 
into sheets or cut up and pressed into blocks, 


MACERATING, WASHING, AND ROLLING MACHINES. 


Rubber, after coagulation, is a dough-like mass 
possessing the property of self-adhesion under suffi- 
cient pressure. It contains much of the resinous 
and other impurities in the original latex, and chips 
of bark, &c., which may have fallen into the latex 
cups during the tapping of the trees. Further, it 
retains a fair amount of the aqueous portion of the 
latex together with some of the acid used for the 
coagulation. In coagulated nativé Paré rubber the 
acid is of course absent, but otherwise the material 
contains the same impurities. The natives do not 
attempt to remove them. They leave this operation 
to the manufacturers in this country. The Eastern 
planters, on the other hand, seek to send to the market 
a material which is as clean and dry as possible. 
Incidentally, attention is paid to the form in which the 
raw rubber is despatched. The formless balls or 
blocks of the South American natives are not imitated. 
In general, the rubber is worked up into more or less 
uniform sized sheets. 

In the early plantation days little more was 
attempted than the consolidation of the coagulated 
rubber into sheets by passing it between a pair of 
plain rollers. The domestic mangle served as the type 

















Fig. 7—SUMMERSCALES’ RUBBER MANGLE 

of machine required, and was actually used in many 
instances. Machines substantially identical with 
domestic mangles are still used in large numbers 
for the final rolling of the sheets of rubber. In Fig. 6 
we illustrate a rolling mangle of which large quantities 
have been and still are supplied to the plantations 
by Summerscales, Limited, of Westminster and 
Keighley. The rollers are 6in. in diameter, and either 
20in. or 24in. in length. They are made in some cases 
of rock maple, in others of castiron turned and polished, 
and in yet others of rock maple covered with seamless 
copper sleeves. In the latter case the ends of the 
rollers are closed with copper discs to seal the rollers 
and protect the wood from the attacks of insects. 
A development of the ordinary mangle by the same 
makers isshown in Fig. 7. The rollers in this case are 
20in. long, and either 3}in. or 4}in. in diameter. 
They are made of mild steel, turned, polished, and 
nickel plated, and can be set and held at a variable 
distance apart up to 2in. by means of the bevel 
gearing shown. Precautions are taken to secure 
that the rollers shall always remain parallel. Feeding 
and delivery trays of enamelled sheet steel are 
provided. 

These two machines are intended solely for roll- 
ing out the washed coagulated rubber into sheets. 
The rollers therefore run at equal speeds and are cut 
with diamond or other grooving, brand mark, &¢., to 
give the required marking on the sheets. In the 
early days of the plantations little was done to the 
rubber before exporting it beyond coagulating it, 
rolling it into sheets by a mangle, and drying it. 
To-day it is practically the universal custom to wash 
the rubber immediately after coagulation. 

A rubber washing machine by¥ Summerscales, 
Limited, is illustrated in Fig. 8. The design of this 
machine still preserves the main features of the 
domestic mangle. The rollers are two in number, 
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with a diamond pattern. They are 18in. long and 
Gin. diameter, and are arranged in a plane lying at 
45 deg. to the vertical. Extending across the front 
of the machine is a pipe from which jets of water can 
be directed on to the rubber as it enters the rolls. 
A tank beneath the rolls with a perforated bottom 
plate receives and strains the waste water. In the 
form shown the machine can be driven either by hand 
or by belt. Unlike the rolls of the mangles already 
mentioned, the rolls of this machine run at unequal 
speeds. This fact, combined with the grooving on 
the rolls, results in the rubber as it passes through the 
machine being macerated. The pulping effect thus 
obtained greatly facilitates the washing of the 
material. The sheet of rubber as it leaves the machine 
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Fig. 8—SUMMERSCALES’ 


possesses no trace of a diamond pattern such as it 
would acquire if the rolls ran at equal speeds. 
Instead its appearance is something like that of the 
surface of a rough-cast wall. It is, in fact, erépe 
rubber, as shown at B in Fig. 2 ante. As such ir 
may be sent direct to the drying sheds and thereaftet 
exported. Alternatively it may be rolled into plain 
sheets in a mangle having plain-surfaced, equal- 
speeded rolls, and finally mangled between equal 
speeded rolls grooved diamond-wise. The sheets 
are then smoked and dried, and arethereafter exported 
in the form shown at C in Fig. 2. 

-$A somewhat more elaborate form of washing, 
macerating, or créping machine than the above is 
also made by Messrs. Summerscales, and is illustrated 
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Fig. 9—CREPING MACHINE 


in Fig. 9. The influence of the domestic mangle on 
the design ceases to be obvious in this machine. 
The rollers of cast iron, 15in. long by 6in. in diameter, 
are set at an angle of 65 deg. to the vertical, and are 
driven by means of a geared hand wheel at each end. 
To permit crépe of varying thicknesses to be made at 
will the front roller is mounted in bearings, which can 
be adjusted by means of screws and tommy handles. 

The rollers used in the above washing, mangling, 
and créping machines may have various forms of 
grooving marked on their surface. A selection of 
forms supplied by Messrs. Summerscales is illustrated 
in Fig. 10. The second, sixth, and seventh patterns 
ean be used in macerating and washing machines. 
The third, fourth, and fifth are used exclusively 








for finish-mangling. In the fourth, the dating device 
is interchangeable. The two rollers of any one machine 
are usually, but not always, similarly grooved 

It will he noticed that all the four machines above- 
described are inteaded primarily or solely for hand 
power driving It may appear strange that progres- 
sive rubber plantations should still find such a method 
of driving profitable. But so it is, and there are good 
reasons for it. It is not simply a matter of labour 
being cheap. The question involved is one largely 
concerned with the distribution of power. If a lerge 
central factory be erected on the estate the machines 
can, of course, very profitably be driven by power. 
There should, however, be no great delay between 
coagulation and washing and between washing and 
drying.C Hence, the central factory should contain 
not only the washing machinery but also the coagulating 
vessels or plant, and should be adjacent to the drying or 
amoking sheds. All this involves. bringing the 
latex to the central factory. The distances which 
it has thus to be carried may in a large plantation be 
quite considerable, and, in any event, the practice 
necessitates the transportation of a volume of liquid, 
some 70 per cent. of which is valueless and is rejected 
after coagulation. Many estate managers thus prefer 
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Fig. 10—TYPICAL ROLLERS 
to install half-a-dozen or so small factories econ- 


veniently distributed instead of one large factory 
centrally placed. In most cases it would be unecono- 
mical to equip each of these small factories with a 
separate power plant, while the supply of power from 
a central station would entail electrical equipment. 
This, no doubt, may yet be a common practice,{but 
for the present small factories fitted with{hand-power 
machines seem best to neet the conditions if a 
large central factory is not preferred. Again, a 
factory which is centrally situated to begin with may, 
in a few years’ time, become very inconveniently 
placed as the estate is extended or as new portions of 
it come into bearing. The small factory with its 
hand-driven machines can usually be arranged to 
be readily movable to follow up developments No 
final opinion can, however, be expressed on this 
matter, for local conditions must always be taken 
into consideration 








SMALL ELECTRIC FURNACES AND THEIR 
USES. 
By CHAS. R. DARLING, A.R.C.S., F.I.C., Wh. Ex. 

UnTIL quite recently the use of small electric 
furnaces was restricted to certain special operations 
inthe laboratory. They were constructed of platinum 
foil wound on a procelain tube, on the outer side of 
which an insulating cover was placed. On passing 
a current of sufficient strength through the foil, a 
temperature of 1400 deg. Cent. or more could be 
obtained in the interior of the tube ; and any desired 
temperature could be maintained below this limit by 
adjusting an external resistance. The dimensions 
of the porcelain tube were commonly about 15in. long 
by lin. internal diameter, and the arrangement proved 
of great service in conducting investigations at high 
temperatures. The high cost of platinum, together 
with the fact that careful oversight was necessary to 
protect the winding from fusion, prevented this form 
of furnace from being widely adopted, and it was 
seldom found in the workshop. The necessity of a 
furnace suitable for testing the effect of heat treatment 
on metals, however, led to trials of nickel windings 
in the place of platinum, the only gain, however, 
being diminished cost, as the nickel was more liable 
to burn out than the platinum. Both kinds suffered 
from the further defect that the porcelain tubes 
frequently cracked when the full current was switched 





on suddenly, and noither could be used to advantago 
unless in the hands of a skilled operator. These 
troubles have now been overcome, the introduction 
of fused silica and alundum tubes, together with tho 
marketing of nickel-chromium (nichrom) wire and 
strip. having resulted in the production of extremely 
useful furnaces, which possess none of the drawbacks 
mentioned, and which are being used in ever-increasing 
numbers both in the workshop and the laboratory. 

The well-known property of fused silica, which may 
be thrust into a hot furnace or quenched in water 
troma white heat without cracking, renders it specially 
suitable for use in small electric furnaces. Alundum 
does not resist sudden temperature changes so well as 
silica, but is far superior to porcelain in this respect, 
and seldom cracks when used in this connection. 
Moreover, alundum tubes are more regular in shape 
than those made of silica, and are less readily attacked 
by metallic oxides ; they are, however, more expen- 
sive. Nickel-chromium alloys, of suitable composition, 
may safely be heated to 1100 deg. Cent. without 
noticeable oxidation, and show only a small increase 
in resistance as the temperature rises, the coefficient 
being 0.00016 per deg. Cent. The limit at which a 
furnace wound with nichrom may be worked continu- 
ously is 1000 deg. Cent., which is 400 deg. less than the 
safe temperature attainable by the use of a platinum 
winding ; but as a great number of important opera- 
tions are conducted below 1000 deg. Cent., the smaller 
range does not detract greatly from the utility of 
nichrom. The small change in resistance with 
temperature is a valuable property in this connection, 
as a nichrom winding may be switched on to mains 
with impunity, a cold resistance of 8.6 ohms only 
rising to 10ohms at 1000 deg. Cent., and hence 
if the current were 10 amps. at the higher temperature, 
it would only be 11.6 amps. when switched on to the 
cold winding. A platinum winding having a resist- 
ance of 10 ohms at 1000 deg. Cent., however, would 
fall to 2.4 ohms when cold, and if 10 amps. were 
taken from the mains when hot, a current of over 
40 amps. would flow through the coils when cold ; 
and any part thinner than the rest would be liable 





Fig. 1—ELEMENT OF ELECTRICAL RESISTANCE FURNACE 
tofusion. Hence, for safety, the current ina platinum 
wound furnace must be controlled by an external 
resistance, which is gradually cut out as the tem- 
perature rises—a process involving a waste of time, 
labour, and current as compared with nichrom wind- 
ings. A similar objection applies to nickel and all 
other metals of high temperature coefficient. Further 
advantages of nichrom are cheapness and resistance 
to corrosion by metallic fumes or contact with hot 
silica or other refractory. 

Before proceeding to describe typical forms of 
modern furnaces, the question of cost of running may 
with advantage be considered. A tube 15in. Jong and 
of lin. internal diameter, suitably lagged. may be 
maintained at 1000 deg. Cent by the expenditure 
of electricity at the rate of 4 kilowatt or a cost of 
44. per hour when current at one penny per unit is 
obtainable. If the same tube were to be heated by 
gas the cost would be much greater. as in this case 
the products of combustion must escape at the 
temperature of the heated object, resulting in a 
considerable loss ot heat. The superior economy of 
the electric furnace. however, disappears when the 
size is large enough to prrmit of internal gas-heating. 
It is not possible to state definitely the maximum 
size to which an electrical resistance furnace may be 
made economically, but the limit would probably be 
reached when the area of the heated surface was about 
6 square feet. The initial cost of the electric furnace 
does not differ greatly from that of a gas furnace 
of similar capacity, and the present popularity ot the 
former is due to its convenience, cleanliness, and 
the ease with which the temperature may be exactly 
controlled by means of an external resistance. 

The construction of a modern resistance furnace 
is illustrated in Fig. 1, which represents the heating 
element and its mounting as made by Messrs. A. 
Gallenkamp and Co. The silica or alundum tube is 
wound with nichrom wire or ribbon, and fitted at 
each end into a sheet of uralite. In order to prevent 
longitudinal movement, a second piece of uralite, 
provided with a hole equal in diameter to the inner 
part of the tube, is fastened to the first piece, and 
the structure is held together by four iron tie-rods, 
the two lower of which serve to connect the windings 
to terminals on the exterior. This heating element 
is placed in an iron case, lined with magnesia 
insulating bricks, and the air-space round the tube 's 
then filled in with asbestos or powdered silica. The 
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external appearance of a four-tube furnace of this kind 
is shown in Fig. 2, and a single tube furnace in Fig. 3. 
Amongst the advantages of this form of construction 
one of the chief is the case with which the furnace 
may be dissected when a new winding becomes 
necessary. The same construction may be applied 
to furnaces containing several wound tubes in the 
same case, suitable terminals being provided to enable 
each tube to be used separately if desired. For many 
purposes a muffle.is preferable to a tube, and may be 
fitted up in the same manner, as shown in Fig. 4. Spe- 
cial forms are also made in which crucibles of metal 
may be melted. Inall cases the winding, if not over- 
heated, may be expected to last from 1500 to 2000 hours 
before burning out, although this period may be much 
shortened if there be any strain on the wire or strip. 
The sizos manufactured vary from 10in. long and lin. 
diameter to 3ft. by 6in. in the case of tubes; and in 

















Fig. 2—-FOUR-TUBE RESISTANCE FURNACE 


muffles from 8in. by 2}in. by 24in. to I4in. by Tin. by 
5in.; and when an efficient lagging is used the power 
consumption is remarkably low. 

Amongst the numerous commercial uses of these 
furnaces the following may be mentioned : 

1. Determination of carbon in steel by combustion. 
In this case the glass combustion tube is heated by 
placing it inside the furnace tube, instead of using 
gas heating. When many samples are to be tested a 
four-tube furnace may be used to advantage. 

2. For determining the critical points of steel, or 
for testing the effect of heat treatment at definite 
temperatures on specimens of metals. 

3. For checking pyromoeter readings against a 
standard instrument, exact regulation by an external 
resistance being necessary in this case. 

4. For determining the quantity of ash in fuels. 
For work of this kind a muffle is used, and provision 














Fig. 3—SINGLE-TUBE RESISTANCE FURNACE 


made for a draught of air to pass through during the 
combustion. 

5. For hardening taps, dies, gauges, small gearing, 
and other steel articles. For general work of this 
nature the muffle form—-Fig. 4—-is most convenient, and 
the clean atmosphere of the furnace, together with the 
precision in. temperature attainable, render the 
electric furnace more suitable for work of this type 
than other forms of heating. As an example in 
modern practice the method of hardening small steel 
articles employed at the Packard Company’s works at 
Detroit may be given. A vertical tube furnace, about 
2ft. long and of diameter to suit the articles under 
treatment, is raised to the requisite temperature, as 
shown on the recorder of a pyrometer inserted amongst 
the articles. When tho assigned temperature has 
been reached the lower end of the furnace is opened, 
and the contents allowed to fall directly into an oil- 





bath. This method secures uniformity in results and 
is clean and economical ; and the pyrometer records 
serve as a check on the work of the operator, besides 
assisting him in his duties. In British practice the 
value of the nichrom furnace for work of precision 
is rapidly being recognised, and under present con- 
ditions the demand is much greater than the supply. 
A satisfactory electric furnace of this type, capable 
of yielding a temperature of 1400 deg. Cent., has yet 
to be produced. Such a furnace would prove of 
great service, particularly in connection with high- 
speed steels, but at present there is nothing better 
than an alundum tube wound with platinum. In 
the hands of a skilled operator such a furnace may 
give good results, but there is always an element of 
uncertainty about a platinum winding, and burning- 
out is of common occurrence. Tungsten “and 
molybdenum have been used for special laboratory 
work, but as these metals oxidise readily provision 
must be made to maintain an atmosphere of hydrogen 
round the winding. For special work, graphite or 
hard carbon tubes may be used through which the 
current is passed directly ; but these also oxidise 
and could not be used for the heating of steel articles 
owing to the possibility of chemical action. Refractory 
tubes, surrounded by granular carbon through which 
the current passes, have been used for some purposes, 
but a furnace of this kind is difficult to regulate, 
and the distribution of temperature is frequently 
very uneven. What is wanted is an alloy of low 
temperature co-efficient, which may be heated to 
1600 deg. Cent. without melting or undergoing marked 














Fig. 4—ELECTRICAL MUFFLE FURNACE 


oxidisation, and which should be reasonably cheap. 
Failing this, it appears probable that for industrial 
work of the nature described gas furnaées will still 
hold the field above 1000 deg. Cent. It may be 
pointed out that the- melting points of copper 
(1084 deg. Cent.) and gold (1064 deg. Cent.) lie above 
the safe limit of a nichrom-wound furnace, and that 
a reliable electric furnace capable of melting these 
metals would prove of the greatest service to jewellers 
and others engaged in small work with alloys. It is 
therefore to be hoped that a satisfactory solution 
of this problem will be forthcoming, as such a furnace 
would command a ready and extensive market. 








LOW TEMPERATURE CARBONISATION FROM 
THE GASWORKS’ STANDPOINT. 
(By a Gasworks’ Manager.) 

SOME ten years ago a stir was created in the ranks 
of the various classes of fuel consumers by the 
anneuncement of the discovery of a new process of 
treating coal whereby a smokeless fuel of exceptional 
merit was obtained. The name, “‘ Coalite,” which was 
given to the new product is now familiar to most 
domestic and industrial fuel consumers, and the 
inventor’s patent specification made it clear that his 
** discovery ’’ was based upon the slow carbonisation 
of coal of the bituminous type at comparatively 
low temperatures. None of those individuals who 
experimented with “ Coalite ’’ would be prepared to 
say that as a fuel it was not a success, for there can be 
no question that the combustion of a semi-coke 
carries with it many advantages as compared with the 
two alternatives, namely, ordinary raw coal, and the 
usual quality of gas coke containing only a trifling 
proportion of volatile matter. That the process 
of producing “‘Coalite” was a novelty, however, 
could scarcely be conceded by gas engineers who, in the 
earlier days of cast iron retorts, were producing a 
material with very similar characteristics. In fact, 
the preliminary demand for ‘‘ Coalite ” was followed 
by the introduction of similar fuels—‘ Carbo ”’ will 
be remembered in the London area—by some of the 





gas companies, which thus showed that their existing 
plant, with no other alteration in working than that 
of temperature, was capable of producing a smokeless 
substance. As the demand for such fuels fell off 
when they had ceased to be a novelty, so was their 
manufacture discontinued by the gas companies. 

The gas engineer has been the first to recognise 
that so far as the purity of the atmosphere is concerned 
it is essential that the utilisation of raw coal in open 
fires should be curtailed, and as an instance of what 
must be expected if coal is squandered in this manner 
may be quoted the opinions of Professor J. B. Cohen,who 
has said that the soot passing up the chimney amounts 
on the average to 6.5 per cent. of the carbon burnt. 
This quantity in itself represents an annual loss of 
two million tons on the estimated domestic consump- 
tion alone. Taking Leeds as an example, therefore, 
the average deposit of soot over the whole of the town 
corresponds to at least 220 tons per square mile per 
annum; moreover, the tar contained in the soot 
makes it adhere so tenaciously to the objects upon 
which it falls that it is not easily removed by rain. 
Furthermore, soot does more than blacken vegetation ; 
it covers the whole leaf over with a kind of varnish, 
and fills up the pores or stomata, thus checking the 
process of transpiration and assimilation. It is, in 
fact, no uncommon occurrence to find leaves of conifers 
grown in Leeds with 80 per cent. of their stomata 
choked with tar. 

The rapidity with which science is asserting itself 
in the sphere of industry is certain to have its effect 
on the problem of fuel utilisation in the immediate 
future, and there can be little question that some 
endeavour will be made to restrict the wasteful use 
of coal in all forms of the open grate. To the layman 
there is no doubt that low temperature carbonisation 
presents itself as an alluring preventive of waste; but 
experience shows that the general public does not 
appreciate the soft and friable fuel yielded by the 
various patented plants which have seen the light of 
day during the past decade. Moreover, in a number 
of instances it has been found that the patent fuels 
will not kindie unless started up with a propor- 
tion of coal. Another aspect of Jow temperature 
systems is illustrated by the attitude of tho 
Government. In one instance the Government 
subscribed £10,000 in the form of debentures in 
order to encourage a system which it believed 
would be of utility in the way of increasing certain 
products required for munitions; but on August 
l7th, 1916, Dr. Addison stated in the House of 
Commons that the Government was not disposed to 
give further assistance in view of the fact that it now 
appeared doubtful whether the process would be of 
much service in the desired direction. 

Efforts to emphasise the virtues of low temperature 
methods are usually accompanied by extravagant 
calculations as to the provision of a home-produced 
motor spirit. Certainly, with the ordinary gasworks 
treatment only some 11 gallons of condensible tarry 
preducts are obtained per ton of coal, while with low 
temperature conditions the yield of oils is nearly 
twice as great. Confusion, however, has arisen owing 
to the neglect to specify the quality of the liquid 
products obtained, for the gross figure to which pro- 
minence is invariably given undergoes considerable 
reduction when allowance is made for purification 
and rectification. For instance, in the case of one of 
the well-known patent processes a total yield of 
18 gallons of crude oil per ton of coal was obtained 
with a typical Yorkshire coal, but on purification 
this 18 gallons yielded only 3 gallons of motor spirit, 
the remaining liquid products being 2} gallons of 
intermediate oil and 84 gallons of fuel oil. To take a 
second instance, results with a Scottish cannel coal 
indicated that as much as 37 gallons of crude oil per 
ton might be obtained, but from this quantity only 
1 gallon of motor spirit was yielded on rectification. 

To-day the prevailing demand is for products of an 
aromatic nature, and, so far as low temperature work 
is concerned, it has been established that in tar 
evolved from average coal at moderate heats 
paraffinoid bodies and higher tar acids are prevalent. 
Moreover, in low temperature gas itself, paraffins such 
as ethane and propane predominate, whereas the 
essential constituents, in view of modern methods, 
are benzene and its homologues. Gasworks, even 
more to-day than in the past, exist for the purpose 
of distributing gas, and this product must of necessity 
be accorded the primary share of attention which it 
deserves. Low temperature methods, therefore, 
merely entail a sacrifice of the primary product 
in order to enhance the yield of a series of secondary 
products which, owing to their character, are not 
of. the most desirable nature. The provision of 
paraffins might well be left to the oil and shale 
industries, particularly if by such a policy the gasworks 
were enabled to concentrate on the establishment of 
a home supply of lighter spirits. 

No better example of the official view of low tem- 
perature methods can be wanted than the recent 
cancellation by the Ministry of Munitions of the order 
calling upon the gasworks to increase their supply 
of fuel oil by reducing working temperatures. Many 
of the gasworks had responded loyally to the call. The 
result was that a few additional gallons of fuel oil 
were obtained at a figure running into almost as many 
shillings per gallon as the oil from the usual sources 
could be purchased for pence. Experience, moreover, 
clearly indicated that, while the light oils obtained 
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in the form of tar may be augmented, the benzol- 
yielding proclivities of the gas are impaired owing to 
the change in character of the hydrocarbons. This 
fact, in itself, would be sufficient to deprive the gas- 
stripping process of the greater portion of its efficacy. 








PYROMETRY AND PYROMETERS. 
No. II.* 


In our last issue we gave a brief account of the 
opening proceedings of the Conference on Pyrometry 
called by the Faraday Society. We now give a 
report of the discussion. The first four papers on the 
list were read and discussed together. 

Dr. E. F. Northrup, of Trenton, N.J., U.S.A., 
described a high frequency induction furnace embody- 
ing an entirely new type of discharge gap, This fur- 
nace which is claimed to be nearly silent and to 
operate without moving parts, works on a_ two- 
phase 60-cycle 220-volt c‘rcuit. It has _ been 
developed by Dr. Northrup for the Ajax Metal 
Company, of Philadelphia, Pa., and has several novel 
features. At present, however, it is largely in the 
experimental stage, and we believe that the work 
so far carried out was suspended in 1915, in ordor 
that the author might take up important work 
connected with the war. It is intended, however, 
to construct the furnace in 50 or 60-kilowatt units. 
So far as the work has gone, it is said that the furnace, 
which is of the vacuum type, will bring a crucible of 
Acheson graphite, 14 em. in diameter and 18 cm. 
high, filled with tin or glass to a temperature of well 
over 1600 deg. Cent. in 40 to 50 minutes, and a 
vacuum of not less than 1 em. of mercury can be 
maintained during the process. The thermal 
efficiency is given as 60 per cent. with the experimental 
20-kilowatt furnace. A ton pyrometer is also 
described in the paper. This does not indicate, as 
a thermo-couple does, a point temperature, but 
registers the mean temperature over the space 
occupied by the pyrometer bulb. 

A paper by Mr. Ezer Griffiths on pyrometer 
standardisation indicated the basis of the temperature 
scale of the practical type of pyrometer, and also set 
out some of the errors to which pyrometrie observa- 
tions are liable. 

Mr. R. S. Whipple, of the Cambridge Scientific 
Instrument Company, described how burying the 
cold junction of a thermo-couple as a means of 
maintaining it at a constant temperature has been 
successful in works practice. It has been found that 
the temperature of the cold junction of a thermo- 
couple system, if buried to a depth of 10ft. beneath 
the floor of a fairly large building, will remain constant 
to within less than 2 deg. throughout the year, and 
that if Peakes’ compensating leads are used with 
platinum—platinum-rhodium couples, there is no 
practical difficulty in using the buried cold junction 
in a works. 

Another paper from America was prepared by 
Mr. Richard P. Brown, of Philadelphia, and dealt 
with the automatic control and measurement of high 
temperatures. The author has developed automatic 
temperature control apparatus in which, in one 
instance, indications are given on an instrument 
known as the Brown heatmeter, the idea being to 
eliminate all the bad features or drawbacks met with 
in using a milli-voltmeter for temperature measure- 
ment, the instrument being capable of use either for 
temperature measurement or automatic control of 
temperature. In another instrument the attempt 
has been made to design an apparatus to signal 
automatically by lights whether the temperature is 
too high, correct, or too low in any particular furnace. 
Unfortunately, samples of Mr. Brown’s apparatus, 
which had been sent over, did not arrive in time for 
the meeting, but Messrs. Hadfield were able to 
exhibit and demonstrate the author’s automatic 
control apparatus, and their representative said they 
could confirm all that was claimed for it. 

The discussion on these papers was comparatively 
short. Mr. J. Rhodin pointed out that no mention 
had been made of the Wiborgh pyrometer, a Swedish 
instrument designed in 1885, and now used with 
success for controlling the temperature of air blast- 
furnaces with a range of temperature from 600 to 
800 deg. Cent. 

Mw H. 8. Taylor, who was in Princeton in 1915 
when Dr. Northrup was carrying on his experimental 
work, suggested that the elaborate nature of the 
apparatus would tell against the commercial use of 
the furnace. 

Dr. Walter Rosenhain expressed the view that the 
advantage of being able to produce very high 
temperatures in the absence of carbon or any other 
resister which was liable to destruction, would 
counterbalance the disadvantage of higher capital 
cost. He suggested that there would be trouble with 
the buried cold junction in a works from the great 
heat which was usually experienced in the nieghbour- 
hocd of the furnaces, and it might be necessary to 
have a horizontal distance of 30ft. or 40ft. between the 
buried couple and the furnace, whatever the vertical 
distance might be. 

Mr. 8. N. Brayshaw mentioned a 60/40 copper tin 
alloy which has a freezing point of 738 deg., has been 
found to be very constant, and which he uses for stan- 
dardisation purposes, and also referred to the fact 
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that commercial steel containing 1.1 carbon and 
0.5 tungsten has a similar property. He asked 
Mr. Whipple what could be done to avoid the loss of 
heat, amounting to 100 deg., when opening the plug 
of a 1ft. cube furnace to take a reading from the 
newest form of optical instrument manufactured by 
the Cambridge Scientific Instrument Company. 

Mr. C. E. Foster mentioned an instance in America 
of so-called automatic control by means of indicating 
lamps in which the operator was reading the tempera- 
ture in the ordinary way and worked the lamps. 

Mr. Whipple said the difficulty of the heat near the 
furnace, mentioned by Dr. Rosenhain, had been got 
over in various ways, every case having to be dealt 
with on its merits. The question put by Mr. Brayshaw 
was difficult to answer. He did not see how it was 
possible to avoid some loss of heat when the plug was 
opened, but possibly it would be minimised if furnace 
makers took the advice he had been hammering in 
to make their furnace walls thick enough to reduce 
loss of heat in that way. Something might be done 
by having a little glass window. He could not 
understand why automatic control had not been 
adopted. It was a perfectly feasible proposition. 
In one of the large steel works it was employed with 
great success to control the hot air supplied to the 
blast-furnace, a temperature of 700 deg. Cent. being 
maintained. 

Professor J. O. Arnold, Sheffield University, speaking 
upon pyrometry applied to the hardening of ‘high- 
speed steel, said that steel metallurgists had come 
almost unanimously to the conclusion that the best 
average temperature at which to harden was about 
1300 deg. For regularity of temperature of steel or 
anything else there was nothing so efficient as the 
salt bath. A number of researches had been made 
into this matter, and a simultaneous set of observa- 
tions were taken with five different pyrometers, viz., 
the Féry ; the Féry spiral spring; the Foster base 
metal thermo-couple ; the Leskole optical or modified 
Wanner; and the Mesuré and Novel; and the 
point he drew special attention to was that the 
results were so much in agreement, although neither 
operator knew what results the others were getting, 
that he had almost come to the conclusion that 
properly used, whatever type of pyrometer was 
adopted, reliable results could be obtained. These 
results and others were obtained by his best senior 
undergraduates, and they pointed to the fact that 
many failures were due to lack of skill on the part of 
the operators. He had a great affection for the 
Mesuré and Novel pyrometer, which he regarded as 
one of the best available in the hands of a skilled 
operator. 

Professor F. G. Donnay gave some figures which he 
had arrived at, giving the necessary correction when 
using an optical pyrometer in connection with molten 
copper and molten gold, it being the fact that those 
metals depart in their optical properties much more 
strongly than steel from full radiation. 

Mr. Cosmo Johns (Messrs. Vickers Limited), in a 
paper on the determination of the liquid steel under 
industrial conditions, came to the conclusion that in 
the manufacture of acid open-hearth steel, a trained 
observer using a correct type of pyrometer, can 
obtain readings of sufficient accuracy, when the 
necessary precautions are taken to secure effective 
control of the process. Under the most favourable 
conditions the apparent temperature can be read to 
within 3 deg. +, and under normal conditions to less 
than 5 deg. +. As divergencies from a certain 
“normal” are sufficient for this control, the 
pyrometer’s readings can be used to determine 
temperature differences without importing any serious 
error. The most suitable instrument is an optical 
pyrometer using monochromatic light \ 0.704, which 
it is suggested should be adopted as a standard. It 
should have a scale that can be read, under industrial 
conditions, to 2deg. The variations in true tempera- 
ture of open-hearth steel are very small, and the 
desirable limits in good practice range within 30 deg. 
Cent. The thermal losses are small once the steel 
has been covered with slag in the ladle. The most 
consistent results are obtained when observing plane 
surfaces or curved ones with a large radius. 

Dr. W. H. Hatfield, in a paper entitled ‘‘ Notes on 
Pyrometry from the Standpoint of Ferrous 
Metallurgy,” traversed the work of that section of the 
Brown-Firth research laboratory which is devoted 
to the standardisation and maintenance of the 
pyrometers used throughout the different works. 
The paper indicated the views of those responsible 
for this branch as regards the most useful types of 
instruments for different purposes, melting, forging, 
rolling, annealing, hardening, tempering, &c. All 
these operations, said the author, are best executed 
within some particular range of temperature, owing 
either to the influence of such temperature upon the 
actual operation or upon the subsequent properties of 
the material. In the first place, the most suitable 
range of temperature must be determined, and, 
subsequently, efficient means must be found for 
accurately repeating, for an unlimited number of 
times, the treatment so determined. For the 
investigatory side of the work, temperature readings 
should be preferably in absolute values ; for industrial 
processes the instrument need not necessarily give 
such values directly, but those actually recorded 
should be readily transposed into absolute values. 
Having secured instruments capable of accurate 





measurement, the next step—and it might appear to 
be nearly a restatement of a platitude—is to see that 
the actual temperature of the mass under observation 
is obtained. This was essential and by no means easy 
in a works unless the instrument was used intelligently 
by the individual in whose conirol it was placed. 
There was, he said, no way in which thescientific worker 
could be of greater use to the steel manufacturer than 
by placing in his hands means of accurate and easy 
determination of temperature. At the*same time 
there were several directions in which error could 
enter into temperature determinations through lack 
of knowledge or appreciation on the part of the man 
in the works. Therefore pyrometers should be 
judged upon their actual performances, and care 
taken not to charge to the maker of the instrument 
errors which could obviously be shown to lay in the 
manner of their application. 

Dr. A. MeCance said he had experienced a lot of 
trouble in pyrometric determinations with the electric 
furnace in connection with liquid steel. With the 
Siemens pyrometer, in which the colour of the object 
whose temperature was being taken was compared 
with the colour of an electric lamp, there was great 
trouble in getting the milli-ampére meters to stand 
the rough usage of the shop. Then it was found that 
the lamps which came from Germany differed to a 
marked extent, when tested at the National Physical 
Laboratory, from the German calibration. Another 
point he had noticed was that pyrometers by the 
same makers, intended to be identical, differed by 
from 15 to 20degs. This wasa matter to which the 
attention of manufacturers should be drawn. 

Dr. J. H. Harker, who defended pyrometer makeis 
from the implied slur in the remarks of the last 
speaker, said that great progress had been made in 
the development of pyrometers in this country. One 
of the most difficult problems was to make an optical 
pyrometer absolutely independent of the object upon 
which it was focussed, so that the same result could be 
obtained in the works dealing with large masses of 
steel, as in the laboratory dealing with very sma!l 
objects. 

Dr. McCance said he had only drawn attention to 
difficulties he had experienced, and cast no slur upon 
the makers. 

Dr. F. Rogers briefly described a thermo-couple 
which he has designed, the ends of which are immersed 
in the molten metal through the roof of the furnace. 
He had been led to do this through dissatisfaction in 
both radiation and optical pyrometers. The instru- 
ment worked quite satisfactorily, although there were 
still numerous practical details to be worked out. 

Mr. P. Peakman asked that another evening should 
be devoted to the discussion of temperatures at which 
steel hardening had to be carried on, viz., 875 or 
900 deg. with reheating to 750 deg. Many failures 
in tools, crank shafts, &c., treated at these tempera- 
tures were due to wrong heat treatment. 

Mr. J. Rhoden did not think the optical pyrometer 
gave a sufficient measure of accuracy owing to the 
personal equation involved, and preferred the thermo- 
couple. 

Dr. Walter Rosenhain said pyrometers were often 
used in a manner which was worse than useless, and 
a point which had been a little neglected in the 
discussion was the importance not only of getting the 
temperature correct, but of getting the temperature of 
the thing that was being handled and not the tempera- 
ture of something else. It was absolutely necessary 
to realise that putting a pyrometer into a furnace 
would not necessarily give the temperature of the 
articles being dealt with. 

Mr. W. Carter said that pyrometers were sold too 
cheaply, with the result that the user got little 
assistance from the manufacturer. He did not think 
the manufacturers were sufficiently acquainted with 
the practical use of the instrument themselves, 
otherwise they would nct make them rather in the 
form of laboratory instruments, than of apparatus which 
must stand the inevitable rough usage of the shop. 
The scales were far too small for the men to see 
comfortably in the average conditions of a hardening 
shop, with the result that instead of getting an 
accuracy of 1 deg. the men were often guessing to 
10 deg. 

Professor Donnan spoke in defence of the optical 
pyrometer. 

Mr. Whipple, as a manufacturer, said that 90 per 
cent. of the pyrometers that went wrong were not 
burned cut, but were broken mechanically through 
the manner in which they were used. Manufacturers 
were doing their best to remedy the difficulties which 
they realised existed, but he could tell some tales of 
the use of pyrometers which probably would not be 
believed. 

The Chairman said the developments which had 
been made in pyrometry were evident when the 
makers were called upon to supply instruments with 
an accuracy of 2 deg. when working at 1500 deg. 

The two remaining papers were briefly introduced 
by their authors, but owing to lack of time were not 
discussed. Mr. Henry Watkin dealt with ‘‘ The 
Measurement of High Temperatures by Means of 
Pottery Materials,’ and Mr. C. R. Darling, in a paper 
on ‘‘Base Metal Thermo-electric Pyrometers,” 
suggested a possible extension of thermo-electric 
measurement cf temperature using base metals, 
certain experiments upon which are for the moment 
held up for various reasons. 














Nov. 16, 1917 


THE ENGINEER 


425 





REFORM OF THE PATENT LAWS. 


A paper dealing with British and Foreign systems for the 
protection of inventions, and suggestions for reform, was 
read on Saturday last, at a meeting of the Manchester 
Association of Engineers, by Mr. V. A. B. Hughes. In the 
course of his paper the author reviewed the patent laws of 
the chief countries of the world, and said what an advan- 
tage it would be if uniformity could be brought about. He 
yvave somo instructive figures relating to Government fees 
payable in various countries, the numbers of inventions, 
the life of patents, and the receipts and expenditure. 
From these figures it appears that while in the United 
States, with an approximate population of 100 millions, 
the total fees for the full term of 17 years, including appli- 
cation fees, is £7 4s.; in France, for a population of 39 
millions, and a patent life of 15 years, the fees are £60 ; in 
Italy, with a population of 35 millions, and a patent life of 
15 years, the fees are the same as in France; in Great 
Britain the life is 14 years, and the fees £100; while in 
Germany, with a population of 75 millions, and a life of 15 
years, the cost is £265. The costs are approximate 
equivalents based on a normal rate of exchange. The 
author said that, in spite of the low charges of the United 
States Patent Authorities, they are able to declare a 
surplus of receipts over expenditure. They receive in 
normal times about 24 times the number of patent appli- 
cations received by the British Patent-office, and grant a 
similarly large number of patents. Having regard to these 
facts, and basing a judgment upon the view that a patent 
law is established to encourage invention and promote new 
manufactures, and not to tax inventors, he said it was not 
unreasonable to affirm that the British Patent-oftice is 
acting on a wrong principle in charging £100 in fees for a 
14-year patent, a sum out of all proportion to the cost 
involved in the examination and grant of the patent. 

Mr. Hughes then went on to discuss the various methods 
of vgarch, and said that the effect of limiting the search 
to British patents was to permit the grant of patents 
which were hopelessly bad from the first. He advanced as 
an example that a foreigner might exploit his invention 
patented abroad, and then, after the lapse of a few years, 
apply for and obtain a British patent, notwithstanding 
that there was in the records of the British Patent Authori- 
ties a copy of the foreigner’s patent in his own country. 
For a momber of the public to ascertain if the British 
patent was valid might involve a fairly costly search, for 
whereas he would naturally turn to the British records to 
find an anticipation, the latter was to be found in foreign 
records only. Another subject for complaint was that the 
Patent-office did not, either during its examination of a 
case, or by reason of an opposition, take into account what 
had been published—though not patented—before. Thus 
a firm might have been making a certain article for many 
years and yet any individual could patent that article, 
and nothing but a petition to the High Court could obtain 
the revocation of that patent if the patentee—who might 
have no means to pay any costs awarded—did not 
surrender his patent. 

The author concluded his paper by outlining a suggested 
patent system for Great Britain, of which the following are 
the chief features :— 

Patents to be of two kinds : ea. 8: 
Patents of Invention. Term, 15 vears. 
Minor Patents. Term, 4 years. 
(All patents to be dated as of the date of application }. 
All applications for patents may be accompanied by a 

Provisional Specification. 

Government fee in oe ee  & OS 
At or before the end of six months from the date of 
- filing the provisional specification, a complete speci - 

cation must be filed. 

For patent of invention—Government fee... .. 4 0 0 

For minor patent--Government fee : 

If desired an application for patent may be 
panied by a complete specification. 

For patent of invention—-Government fee 

For minor patent-——Government fee Se 
The Patent-office shall investigate all available 
literature and specifications in testing the novelty 

of the invention claimed, and shall have power to 

reject an application on the grounds of (1) lack of 

novelty ; (2) inoperativeness. 

Particulars of the prior art revealed by the 
examiner's investigation shall be available to the 

public on the payment of a Government fee of I 0 0 
After the acceptance of the complete specification it 

shall be open to interested parties to oppose the 

grant of a patent on the grounds now allowable, 

namely, fraud and prior patenting, and also on the 
ground of prior publication and prior public user. 

Government fee oe o° 

There shall be no fee payable to secure the sealing of 

a minor patent, but on a patent of invention there 

shall be asealing fee. Governmentfee .. .. .. | 0 0 
At the end of four years from the date of a patent, 

and annually thereafter, the patentee shall file 

statements in a prescribed form setting out what 

he has done in order to work his invention ** within 

the realm.”” Each statement shall be accompanied 


accom- 


0 0 
3 0 .@ 


bya Governmentfesof  ..9 .. «. «« «. .. 010 0 

The above annual statements shall be open to inspec- 
tion on payment of a fee of Is., and copies thereof 
shall be obtainable on payment of the copying 
charges. 

At any time not less than four years after the date of 
a patent; the Comptroller of Patents may, on the 
application of any person 

Make an order :— 

1. Revoking the patent forthwith, or after such 
reasonable interval as may be specified in the 
Order, unless in the meantime it is shown to his 
satisfaction that the patented article or process 
is manufactured or carried on within the 
country of grant to an adequate extent. 

2. Directing the patentee to grant a license or 
licenses on such terms as the Comptroller may 
deem just to secure the adequate working of 
the patent within the country of grant, or 

3. Vesting the patent in a public trustee with 
direction to grant a license or licenses on such 
terms as the Comptroller may deem just to 
secure the working of the patent within 
the country of grant. 

Government fee onapplication .. .. 3 0 0 


All proceedings relating to infringement, revocation 
and extension of patents and all other proceedings 
relating to offences which come under the Patents 
Act shall be heard and determined in the Patent- 
office Court as the Court of first instance. 





A NEW PORT IN COLOMBIA. 


THERE may shortly occur an opportunity for British 
contractors to become interested in a new port scheme for 
the Republic of Colombia. A survey of Magdalena Bay, 
on the Pacific coast, has been almost completed, and it is 
believed that the Government has practically decided to 
construct there a considerable port with all necessary 
mechanical equipment for the rapid loading and unloading 
of ocean-going vessels. The entrance to the bay lies in 
latitude approximately 3 deg. 50 min. north and longitude 
77 deg. 20 min. west, being about 12 miles north of the 
entrance to Choco, or Buenaventura Bay. The new pro- 
ject covers the development of a second port, which, if 
brought into permanent use, would eventually serve to 
dispense with the use of Buenaventura, which is in a very 
unsatistactory sanitary condition. The population does 
not exceed 5000. But the abandonment of Buenaventura 
would mean the practical ruin of the Cauca railway—FEl 
Ferrocarril del Pacifico—which runs between Buenaven- 
tura and Cali, a distance of 580 kiloms., of which, however, 
only a portion has been completed. It is an United 
States enterprise, and involves an invested sum of not less 
than 1,400,000 dols. (£280,000). The cost of constructing 
the new port at Magdalena Bay will not be unduly high, 
and it is understood that the Colombian Government will 
offer terms that are likely to attract the attention of 
foreign contractors. The co-operation of British engineers 
would be particularly appreciated. Colombia’s other 
ports of any importance on the Caribbean—Cartagéna, on 
the sea, and Barranquilla, on the Magdalena River—-both 
owe something to British enterprise and skill. Barran- 
quilla, unfortunately, has always given much dissatis- 
faction as a port of entry, and has equally poor facilities for 
export trade, since ocean steamers are unable to approach 
within some miles of the actual port, which stands some 
way up the river, and which, for 10 or 12 miles from the 
mouth, is unnavigable. Wide extending sand bars block 
the entrance, and the most expert authorities upon clearing 
them have hitherto failed in their efforts. Year by year 
the river mouth becomes more blocked. The Government 
is prepared to go to almost any expenditure to solve the 
problem, and perhaps some British engineer may be 
induced to try his luck in helping. There may be 
alternatives available in the direction of canals or dredging 
operations. At present the ships visiting Barranquilla 
must anchor some considerable distance out, and unload 
everything for the port upon lighters—often a troublesome 
undertaking, especially when the stiff winds blow and the 
sea becomes choppy—which, again, have to unload at 
Puerto Colombia—formerly known as Sabanilla—situated 
some 6 miles to the west. Notwithstanding the mechanical 
difficulties referred to, there is a considerable commercial 
movement at Barranquilla, since this port is that through 
which the greater part of the imports into the Republic 
are received. Imported goods, which are divided into four 
classes, cost for transportation from the ocean steamer to 
river steamer about 12s. per ton, and the export trans- 
portation costs between 5s. 6d. and 20s. 6d. per ton. 
Much time is also expended in the handling of the various 
freights. The local railway is the property of a British 
corporation, which is enabled to work it at a percentage of 
the receipts of something under 50 per cent. In 1913 the 
ratio was reduced to as little as 45.46 per cent. But that 
was an exceptional year. In the event of the new port 
at Magdalena Bay being proceeded with, there is no doubt 
that the Barranquille railway and pier would suffer very 
considerably, since all traffic would be diverted to the 
new port. 








AERO-STEAM RAILWAY TRACTION. 


As an economical alternative to the various proposals 
for the electrification of certain sections of railways in 
France, the use of aero-steam locomotives is being 
advanced ; this system has been investigated and reported 
upon by Mr. Pierre Guedon, until recently the chief 
inspector of the electrica! and compressed air plants 
and running shops of the General Tramways and Omnibus 
Company of Paris. 

We find inthe “ Proceedings” of the French Institution of 
Civil Engineers a brief account of this aero-steam traction, 
and also indications ot the lines for which it is particularly 
adapted. 

There is nothing new or novel in the steam traction of 
trains, nor in compressed air traction ; there is, however, 
a new feature in the combination of these two fluids, and 
the success of the system, whether using pure air or air 
mixed with steam, appears to be largely dependent upon 
the utilisation of the remarkable progress that has been 
recently effected upon continental railways with compound 
expansion—both with steam or with air as the motive 
fluid. 

The system is best described by the following illustration 
of its operation by Mr. Guedon :—If firing is stopped on 
a railway locomotive—or, in certain cases, only continued 
with good, dry coke—and the cylinders are thenceforward 
supplied with compressed air taken from reservoirs carried 
on the tender, or from a special compressed air tender, and 
after traversing, in its passage, the water of the boiler—as 
occurs in the well-known Mekarski compressed air locomo- 
tives-—this “‘aero-steam”’ will continue to run the train for a 
relatively long time without the emission of either smoke 
or steam, the exhaust vapour from the cylinder being 
actually condensed into water by the refrigeration which 
results from the expansion of the compressed air, if this 
expansion is carried sufficiently far by means of a multiple 
expansion of the mixed vapour. 

This aero-steam system offers us a very simple and 
economical solution of the problem of railway traction 
on those sections of line for which only electrical traction 
is now considered suitable, as here enumerated :— 

(a) Tunnels of a certain length in which the emission 
of any appreciable amount of steam or of smoke cannot be 
tolerated. 

(b) Heavy gradients on which it is desired to augment 





ed. 
(c) Metropolitan or suburban lines with frequent 

train stops and upon which an acceleration of starting 

speeds is particularly required. 

_ Electrical traction, says the report, does not prevent 





the atmosphere of tunnels from becoming suffocating at 
times. With aero-steam traction the compressed air 
can be laid on to the interior of the carriage compartments 
and injected therein at a pressure only slightly above the 
atmospheric pressure prevailing within the tunnel, so that 
the sudden and enormous fall in its pressure appreciably 
cools the air in carriages where the window-sashes are, as 
usual in tunnels, hermetically closed. The ventilation 
can thus, so far as passengers are concerned, be made even 
more effective than with electrical traction. 

The tunnel air is aerated and cooled also by the libera- 
tion of the compressed air from the engine cylinders ; and 
the steam, or vapour, from them is condensed by it and 
thrown down on to the permanent way instead of being 
discharged upwards through the blast-pipe as usual. 

Besides the Loetschberg, two other Alpine tunnels are 
suitable for aero-traction: the Simplon and the Mont 
Cenis (Fréjus). The latter is a difficult tunnel for steam 
working, but the Simplon is not so, and was proved to be 
quite practical with steam traction before the electrical 
equipment had been installed there, both as concerned the 
freshness of the air, the heat in the carriages, and also as 
to the visibility of signals in all but the very hot, wet 
part of the tunnel. The most severe test for the aero- 
steam traction that could be applied, would be the 
suppression of the steam in the hot and damp part of the 
Simplon tunnel, but as this part has only a length of afew 
kilometres, the engines could be run there with a larger 
proportion of compressed air than in the northern half, 
where the air is drier and cooler. 

Plans are advanced, also, for aero-steam traction in the 
tunnel, about fourteen miles long, to be bored through 
the Urals in Russia, and for which service special air 
tenders would be coupled to the steam engine on arrival 
of the trains at the tunnel’s mouth. 

New locomotives built specially for aero-steam traction 
would work triple expansion in order to render the 
system practical in long tunnels and to be efficient in 
condensing the steam exhaust from the cylinders. In 
Belgian mines the mileage of trains, without recharging 
reservoirs, is found to be increased over 30 pee cent. by 
compound expansion, and over 40 per cent. by triple 
expansion. With triple-expansion mine locomotives a 
charge of one cubic metre of compressed air suffices for 
3.2 kiloms. with thirty-five loaded trucks and a speed of 
five miles per hour. Traction by this means is found to 
be quite satisfactory, and its application to main-line 
locomotives is only a matter of scale. 

For present purposes, Mr. Guedon recommends the use 
of the existing locomotive stock which in France consists 
principally of compound locomotives. 

Coke a!one is mentionedas asuitable smokeless fuel by Mr. 
Guedon. It has been used for many years, exclusively, 
fer the steamers on road and river in Paris. Anthracite 
coal is an import, and too expensive. 








ELECTRICALLY-CONTROLLED MOTOR BOATS. 


THE Admiralty made the following statement on 
Monday evening last : 

The electrically-controlled motor boats used on the Belgian 
coast are twin petrol engined vessels partially closed in, and 
travel at a high speed. They carry a drum with between 30 and 
50 miles of insulated single core cable, through which the boat is 
controlled electrically.. The forepart carries a considerable 
charge of high explosive, probably from 300 lb. to 500 Ib. in 
weight. The method of operating is to start the engine, after 
which the crew leave the boat. 

A seaplane, protected by a strong fighting patrol, then accom- 
panies the vessel at a distance of three to five miles, and signals 
to the shore operator the helm to give the vessel. These signals 
need only be “‘ starboard,’’ ** port,’ or “ steady.”” The boat is 
zigzagged while running; this may be either intentional or 
unintentional. On being steered into a ship the charge is 
exploded automatically. 

The device is a very old one. <A boat similarly controlled was 
used in H.M.S. Vernon—the torpedo experimental ship—as fai 
back as 1885. The only new features in the German boats are 
petrol engines and W.T. signals, neither of which existed then. 





It may be recalled that on November 3rd the Admiralty 
announced that on that day an attack by an electrically-con- 
trolled high speed boat was defeated and the boat destroyed. 
It was then pointed out that electrically -controlled craft, whether 
surface boats or torpedoes, were no novelty, and that in trials 
made in Stokes Bay in 1892 with an electrically-controlled 
torpedo the length of wire cable used was about 4500 yards. 








THE PAY OF FOREMEN AND SHOP MANAGERS. 


THE following letter has been received by the 
secretary of the London Association of Foremen 
Engineers from the Ministry of Munitions :— 


Str,—1 have to refer to the interview with you on November 
9th and previous interviews with regard to the remuneration to 
foremen in controlled establishments. 

In reply, I have to state that the Minister has no power, under 
the Munitions of War Acts, 1915 to 1917, to make any award 
applicable to persons in receipt of an upstanding salary, and it is 
contemplated that, in the first instance, employees should 
negotiate with their employers in the ordinary way and endea- 
vour to arrive at an agreement, which should then be submitted 
to the Minister for consideration. In the event of deadlock or 
failure it is open to either party to refer the matter to the 
Ministry of Labour (Chief Industrial Commissioner’s Depart- 
ment) as a difference under Part 1. of the Munitions of War 
Act, 1915. 

With regard to the 12} per cent. bonus, which has been 
awarded to time workers under the Skilled Time Workers (Engi- 
neers and Moulders) Wages Order, 1917, I have to state that this 
Department would be prepared to consider an advance to the 
foremen and draughtsmen in receipt of emoluments not exceed- 
ing £250 per annum, provided that they are not in receipt of a 
bonus on output, and proposals which have been agreed between 
employers and employees with regard to this should be similarly 
submitted to the Minister for his consideration. 

I am, Sir, 
Your obedient Servant, 
Epear Davis. 

J. Harrington, Esq., 

85, Salisbury-road, 
Harrow. 
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ERECTION OF THE SUSPENDED SPAN OF THE 
QUEBEC BRIDGE. 


No. I1I.* 


THE scows as built were 32ft. 54in. wide, 164ft. 6in. 
long, and 1lft. 7}in. draught over bilge timbers. The 
steel frame for each scow was made up of three 
longitudinal trusses spaced 10ft. 6in. centre to centre 
and braced transversely by four water-tight bulkheads, 
with intermediate cross frames between the bulkheads, 
spaced 8ft. 4in. centre to centre. No special longi- 
tudinal bracing in the horizontal planes was provided, 
as the lljin. by 5}in. cross timbers, spaced 2ft. Yin. 
centre to centre, were bolted directly to the steel 
framework of the scow, and the 4in. timber covering 
was spiked to these cross timbers with 8in. by {,in. 
boat spikes, three at each intersection, providing 
an efficient resistance to any transverse or longitudinal 
horizontal shearing and bending forees that might 
have arisen. 

The load of the suspended span was transferred 
to the bulkheads by means of cross girders and 
eyebeams shown in Fig. 4 ante. The bulkheads 
transferred this load to the longitudinal trusses which 
distributed it over the length of the scow. As illus- 
trated in Figs. 3 and 4 ante, the span when floated 
was earried by the floor beams at the panel points I, 
2, 3, 15, 16, 17. These floor beams transferred the 
load to the secows by means of eight 24in. at 80 lb. 
eyebeam track stringers with their end connection 
angles interlocked, and four track girders braced 
together by sway bracing frames and top laterals. 
The eyebeam stringers and track girders used for 
this purpose were part of the permanent floor material 
of the span, all the floor steel and the railway track 
floor, except the main floor beams, having been left 
off during the operation of floating and hoisting the 
span into place. This floor material will be placed 
in position by means of derrick cars. The total 
load carried by one scow under these conditions 
was 970 tons, distributed over four transverse bulk- 
heads. The draught of the unloaded scow was 
lft. 6in., and when carrying the load of 970 tons the 
draught was 8ft. 2in. 

The stresses in the truss members of the span while 
it was being supported entirely by the scows were such 
that a tension connection had to be provided at 
joint U2, and the bottom chord eyebars between the 
panel points 0, 4 and 14-18 had to be stiffened tem- 
porarily with longitudinal timbers and transverse 
blocking and bolis. The sub-tension verticals and the 
sub-compression diagonals directly over the scows 
had also to be specially designed and stiffened to take 
reversal of stress while floating the span. 

The three scows at each end of the span were braced 
and connected together by using the inside staging 
posts from the falsework of the anchor arm as con- 
tinuous connecting girders. Four of these posts 
were used for eachset of three scows and were spaced 
42ft. centre to centre. These posts were connected 
to the scows by means of a pair of cross channels pin 
connected to vertical tension angles, which were in 
turn bolted to the transverse bracing frames of the 
scows. The cross channels were shimmed up solidly 
between the decking of the scows and the channels 
themselves. These connections and the connecting 
girders were calculated to resist the bending and shear- 
ing stresses arising from the action of a 4ft. wave 
having a length of 40ft. from crest to crest. 

Just before the span was lifted off the supports 
at points 0 and 18 the load was nearly all taken by the 
scows, and the span could have been easily displaced 
from its position by the current and wind unless 
it was anchored against their combined effect. To 
keep the span in its position under these conditions, 
timber bents were placed between the points 0 and 18 
and the adjacent scows and also bents on the shore 
side of the span, against which the scows guided 
themselves as the span was raised from its supports 
—see Fig. 4. 

The bottoms of the scows were placed at elevation 
83.0 where they rested on bearing timbers. The 
bed of the river over which the scows passed was 
cleared off to elevation 82.0. The draught of the 
loaded scows was 8ft. 2in. In order to float the span 
a high tide elevation of at least 92ft. was required, 
and in order to drain the scows at the previous low 
tide a low tide elevation of not more than 82ft. was 
necessary. 

Inasmuch as elevations of high and low tide, as 
calculated from the tide tables, may vary at the 
erection site of the span + 2}ft., in order to be sure 
of floating off, a tide had to be chosen whose eleva- 
tions would correspond to a high tide elevation of 
94.5ft. and a low tide elevation of 79.5ft., giving a 
range of tide of 15ft. 

Four or five days in succession, when the elevations 
in range of tide, as given by the tide tables, were 
suitable for draining the scows and floating the span, 
occurred at intervals of about two weeks time. 

The span was floated away from its erection site 
about one hour and a-half before high tide, assisted 
by a westward current having a velocity of about 
five miles per hour, which carried the span towards 
the site of the main bridge. The span on its journsy 
was controlled by seven tugs of sufficient pulling 
capacity to produce a velocity of the span of four 
iniles per hour against a four-mile current and a 2 lb. 





* No. Il. appeared November 9th, 


wind. The time of arrival of tho span at the main 
bridge site was controlled by these tugs,so that the 
span came into position about one half-hour after 
high tide, when for a period of about one hour the 
current does not exceed three miles per hour, during 
which time it changes direction with a consequent 
velocity of zero. The tugs held the span against the 
wind and current while the eight 1}in. steel mooring 
ropes, leading from the mooring trusses shown in 
Fig. 7, were being connected to the cast steel 
snubbing posts bolted to the suspended span at the 
end panel points of the bottom chord. 

These l}in. steel mooring ropes—see Fig. 7— 
were calculated to take a pull of 75,000 Ib. each, and 
passed through sheaves at the lower corners of the 
mooring trusses and from there up to a nine-part 
jin. wire rope tackle which led back to the drums of 
the derrick hoists situated on the bridge floor at the 
ends of the cantilever arms. The span was pulled 
directly under its final position in the bridge by means 
of these l}in. ropes and the derrick hoists. The 
hanger lifting chains which raised the span were 
then lowered 2ft. and connected through slotted holes 
at the lower ends to the pins at the top of the short 
hanger links connecting to tho supporting girders 
ELG1. The mooring frames were made of two steel 
trusses braced together by one vertical plane of 
laterals and three horizontal transverse brace frames. 
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was designed to take a transverse 
suspended span of 
connected 


This bracing 
pull from each end of the 
300,000 lb. The mooring frames were 
to the cantilever arm floor beams at CFI, so 
that by means of tho nine-part fin. wire 
rope tackle, leading from the lower corners 
of the trusses to the connection to the floor, the 
cantilever arm, and from there to the main hoists 
situated on the centre line of the bridge floor, they 
could be raised so as not to obstruct the channel 
unnecessarily. 

The lifting links or hanger chains were made of 
plates 28in. wide, four plates to each link and two 
links to each corner of the span. These two hanger 
chains were attached to the lower supporting girder 
ELG1, and were hung from the lower jacking girders 
ELG2, situated just above the bottom chords of the 
cantilever arm—see Fig. 6 ante. The lower links 
of the chain ELH5 and 6 were 3lin. instead of 28in. 
wide to take the 15in. pin connecting the chain to 
the stub of the lower supporting girder. 

The material in all links was carbon steel except 
the two lower sections ELH4, ELH5, and ELH6, 
which were silicon steel, the strength of silicon steel 
being about 20 per cent. greater than that of carbon 
steel. These lower sections were made of silicon stee] 
in order to provide a greater factor of safety against 





repeated bending stress due to swaying of the span 
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Fig. 7—MOORING TRUSS 


under the action of wind and jacking forces. The 
bending stress in these links was higher and repeated 
more often than in the upper links of the chain. 
The links of the chain were connected together by 
12in. pins, lft. fin. long, at each end, and held in place 
by 14in. diameter cast steel pin caps, threaded on to a 
l}in. through pin bolt. 

The hanger chains connected at the lower end to the 
supporting girders ELGl—see Fig. 5.. These sup- 
porting girders were 6ft. 11}in. back to back of angles, 
and 25ft. long, and were built up of two plate girders 
connected together by bearing, stiffening and pin 
connection diaphragms, and also cover plates. 

The upper supporting girders ELG4 at the CUO 
joint of the cantilever arm were designed in a similar 
manner to the lower supporting girders. The key 
bearing for the girders and the pin connections for 
the vertical hangers allowing turning about both the 
transverse and longitudinal axis of the supporting 
girders. With bearings of this design the suspended 
span could move in any direction under the influences 
of external forces arising from wind, pull of anchorage 
tackle or inequality in jacking during the hoisting of 
the span. 

As shown in Figs. 7 and 8 the jacking girders were 
located at the same elevation as the floor of the 
cantilever arm. They were hung from the upper 
supporting girders by stiff braced hangers which were 
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AND CONNECTIONS 


pin connected at the upper and lower ends. At the 
lower ends these stiff hangers were attached to 
guides built of plates and angles which passed through 
the upper jacking girders and were riveted into the 
lower jacking girders. The position of the lower 
girders was therefore fixed and their distance from the 
panel point CUO did not change during the jacking 
operations. The upper girdsrs were the movable 
girders and slid up and down on the guides as the 
1000-ton jacks were operated. Thess jacks were 
placed between the upper and lower jacking girders, 
two at each corner of the span, and did the work 
of lifting the span. In order to avoid binding of the 
jacks, due to the deflection of the jacking girders 
under load, the jacks were provided with rocker 
seats at their upper and lower bearings. They 
were arranged at the extreme end of the jacking 
girders where they bore against transverse diaphragms 
riveted into the jacking girders. 

In addition to the hydraulic jacks, four follower-up 
screw jacks were provided at each corner of the span 
as a safety device in case anything should go wrong 
with the pumping system for the hydraulic jacks 
or the jacks themselves should fail to maintain the 
pressure necessary to hold the weight of the span 
while being lifted. These screw jacks also reacted 
against cross girder diaphragms in the uppor and 
lower jacking girders. The screw itself was counter- 
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weighted so that practically all the friction due to} pin at 2ft. centres. The clearance provided in the upper jacking girders. At the finish of the stroke 
its own weight was eliminated. They were operated | pin hole of the hanger chain was }in. transversely, | the pins were entered in the diaphragms of the lower 


by hand from a platform in front of the lower jacking | and fin. longitudinally, and in the pin holes of the | jacking girders to engage the hanger chains. The 


girder by means of a set of gearing so arranged that | cross diaphragm lin. transversely and Ijin. longi-| upper pins were then removed, the pistons of the 
the two screws at each end of the girder were always | tudinally. This clearance was found to be ample to | jacks and the upper girders lowered, the upper pins 
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Fig. 8-ARRANGEMENT OF JACKING GIRDERS, ETC. 


at the same level. The counterweighting of the screws | allow the pins to be driven without difficulty during | again entered, the lower pins removed, and the jacks 


enabled the operator to turn them without difficulty, | jacking operations. Having the pin holes in the | again operated. As each 24ft. length of hanger chain 
and to follow the operation of the hydraulic jacks with | cross diaphragms at 2ft. centres, enabled the pin hole | passed up through the upper jacking girders it was 
equal speed and very little exertion. |in the hangers to be bored at 6ft. centres and at | disconnected and removed. The jacking pins were 
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Fig. 9—PLAN VIEW OF JACKING PLATFORMS, ETC. 


The hanger lifting chains were guided between cross counterweighted and balanced to enable them to be 
pin bearing diaphragms riveted into the jacking | jack. handled with facility by the men on the operating 
girders. The chains were bored every 6ft. centre to Each operation of the jacks lifted the span 2ft. | platform—see Fig. 8. ; 
centre, to receive a 12in. diameter pin, while the cross | During the lifting or upward stroke a 12in. pin engaged The jacks—Fig. 10—were supplied with water 

by a pair of direct-acting double-plunger pumps 


the same time accommodate the 2ft. stroke of the 


diaphragms were bored for the same diameter of | the hanger chains through the diaphragms in the 
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operated by compressed air and placed on the centre 
line of the bridge floor at the ends of the cantilever 
arms. The pumps, feed pipe lines, controlling 
valves and jacks, are shown in the plan view of Fig. 9. 
By means of the set of controlling valves installed 
in front of the pumps the supply of water sent to 
each corner of the span was regulated, and in this 
manner, with the aid of indicators placed in front 
of the valve operator which showed any difference 
in level between the lifting girders on each side of the 
bridge, the two corners of each end of the span were 
kept at the same elevation. Another set of valves 
with similar indicators, situated on the operating 
platform in front of each set of jacking girders, con- 
trolled the water supply to each separate jack at one 
corner of the span, and by this method the ends of 
the jacking girders, during jacking operations, were 
kept level. The feed pipe line was connected to the 
jacks by means of two jin. interior diameter copper 
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Fig. 10—LIFTING JACK 


p-pes which were sufficiently flexible to allow for any 
swaying motion of the span while being hoisted. 

Tests of the complete water feed pipe line and 
hydraulic jacks were made under a pressure of 6000 Ib. 
per square inch. The jacking girders were tested 
with a load on the jacks equal to 5200 lb. per square 
inch pressure. 

The work was carried out under the supervision 
of the Board of Engineers, Quebec Bridge, composed 
of Messrs. C. N. Monsarrat (chairman and chief 
engineer), Ralph Modjeski, and H. P. Borden. The 
St. Lawrence Bridge Company is the contractor for 
the superstructure, of which Company Phelps 
Johnson is president ; G. H. Duggan, chief engineer ; 
Geo. F. Porter,engineer of construction; 8. F. Mitchell, 
consulting engineer of erection, and W. B. Fortune, 
erection superintendent. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE FUTURE OF BENZOL, 


Srr,—In a leading article in your issue of the 2nd inst. you give 
some particulars relative to the position of benzol in the com- 
mercial world, but there is one aspect os the matter on which 
you do not touch, #.e., the loss during storage. 

We have now in this country storages of very considerable 
eapacity in which, in the nature of things, large stocks must be 
carried. These storages have been constructed on stereotyped 
lines, similar to those used for oil and petrol, and, indeed, the 
following remarks bear just as much on petrol and other volatile 
hydrocarbons as on benzol. 

These liquids are stored in tanks, frequently of very large 
individual capacity, to which the atmosphere has free access 
through the ventilators. The area of the top of, say, an S80ft. 
diameter tank is over 5000 square feet, and consequently it is 
quite impossible to have any appreciable difference in pressure 
internally and externally. Hence the ventilators. Storage of a 
volatile liquid, under such conditions, can be nothing but 
wasteful. 

Consider the action which takes place under these conditions. 
Suppose a tank 80ft. diameter by 30ft. high to be half full of 
benzol. The top half will then contain a mixture of vapour and 
air. The bulk of this mixture is about 5026.5 x 15 = 75,397 
cubie feet. Suppose the temperature to be 80 deg. Fah. and due 
to the action of the sun, this rises to 90 deg. Fah. The relative 
volumes are as 13.59: 13.84, so the bulk is increased to 76,783 
cubie feet, a difference of 1386ft. of mixture expelled to the 
atmosphere. This quantity will contain about 5 to 6 gallons of 
benzo! lost in one hour. 

The temperature of the mixture throughout the tank during 
a morning’s rise of temperature is very consistent, there being 
only a few degrees difference between the sunny side and the 
shady side. When the temperature falls again the bulk of 
mixture contracts and fresh air is drawn into the tank. This 
air quickly takes up its quota of benzol and is ready to be expelled 
on the next rise of temperature. This process, admission of 
fresh air and ejection of mixture, is continuous, and smal! 
changes of atmospheric temperature or pressure bring about a 
corresponding loss of benzol. 

But this is not the only trouble. Naturally the lightest 
fractions volatilise most freely, and therefore the loss is not only 
a matter of quantity but also of quality. A tank of 80ft. 
diameter filled half full will lose about 13,000 to 14,000 gallons 
per annum of the most valuable constituents. Had the tank 
contained petrol the loss would have been about 20,000 gallons 

per annum. 

The waste of volatile liquids in the United Kingdom entailed 

by the above method of storing amounts to many millions of 
gallons per annum. Waste on this scale is quite inexcusable 


from a business point of view. The one thing essential to its 
prevention is the exclusion of fresh air. Exclude that and 
fractional evaporation cannot take place. The following means 
appear to the writer to be the most suitable to meet the case. 

Because of the large area of the tank it is necessary to main- 
tain a pressure balance inside and outside, or very nearly so, and 
when a tank is drawn upon the equivalent bulk of something 
must be admitted ; conversely, when the tank receives liquid the 
mixture must be allowed to escape. It follows that whatever 
is used to fill any partial vacuum which may be produced, and 
which is liable to ejection, must be available in large quantities, 
and either be very cheap or recoverable at low cost. Obviously 
the most suitable substance is a mixture of benzol vapour and 
air more or less saturated at N.T.P. 

Suppose a barge carrying 100 tons to have discharged its 
cargo and returned to the storage depdét for a fresh cargo. The 
barge will, of course, contain a full charge of mixture, and if, 
when being filled with liquid from the bottom of the tank, the 
mixture is returned through a separate pipe to the top, the com- 
bined volumes of liquid and mixture in each will be a constant. 
Consequently, although the tank has lost 100 tons of liquid, it 
has gained a corresponding volume of mixture and fresh air is 
excluded. The new mixture may, on admission to the tank, 
take up a smallextra proportion of vapour, increasing its bulk, 
and the escape of this excess must be provided for. The most 
suitable means for accommodating this excess is a gasholder 
working on a slight vacuum of from }in. to lin. of water con- 
nected to the top of the storage tank, so that the excess, together 
with such small quantity of fresh air which may gain admission 
when the ventilators are opened for dipping purposes, will al] pass 
to the gasholder. 

Consideration will show that no matter what the capacity of 
the gasholder it can never be made large enough to take all the 
mixture which will eventually require admission, owing to there 
being always an excess produced, as already stated, and also to 
the inevitable small air leakages in the tank top and fittings. 

The gasholder should have a capacity suited to the storage 


machinery from them, then, of course, the journals who advertise 
machinery for sale must agree to such conditions as those em 
bodied in the statements on the printed forms. 

Until, however, we know what the engineering firm will tx 
expected to do, and until it is understood that they will not track 
with the enemy in the same way as they do not want the trade 
journals, &c., to trade with them, by advertising their goods for 
sale, would it not be wiser and fairer to ask nobody to mak: 
promises. I am quite certain that when the Government tells 
us what it wants us to do, either to boycott vigorously the brutal! 
Germany of to-day, or to tolerate and trade with the—theoreti- 
cally—democratised Germany when the militarists are deposed 
in the future, we shalldo it, both the engineers and the journals. 
To make promises to-day, however, that are entirely one-sided, 
and when no one can tell what is in store for us, would be only 
to handicap journals like ourselves, who keep promises once 
made, and help others who would claim, not without reason, 
that if the peace terms include the right to trade with Germany 
they mean to do so. Let it therefore be all or none, and not as, 
at the moment, the Press only which is to make promises. 

H. HaMEt SMitu, 
Ed., Tropical Life. 

London, November 1l0th. 


VALVE FOR SEWAGE PUMPS. 


Str,—About two years ago you published a drawing and short 
description of a new type of clear-way pump valve, the principal 
feature of which was that it could be removed and replaced 
without the use of any tool, though absolutely secure and locked 
in position when working. Neither pin hinge or leather hinge 
was used, the valve simply resting on its seat. The merits of the 
valve were demonstrated by the absence of all trouble over 
eighteen months’ work in a 64 horse-power three-throw 
12in. by 12in. ram pump, discharging crude sewage at 290ft. head. 
The valve was fixed horizontally in the pump chamber, and, 











tanks connected to it, and also to the temperature variations 
normal to the country in which it is situated. The holder, by 
its flexibility, will provide for expansion and contraction of the 
mixture, and thus exclude fresh air. 

The next point to consider is what is to be done with the 
excess, and also with the very large volume of mixture which 
must be disposed of when an empty tank is refilled. If this 
mixture be compressed and cooled it will give up its vapour 
content in the form of liquid, which can then be returned to the 
tank, while the remaining air, being still under pressure, can be 
made to return some of the power—about one-half—used in 
compression. The pressure and temperature necessary to 
produce liquefaction are, of course, different for different vapours, 
but 100 lb. pressure and 0 deg. Cent. are the limits for many 
hydrocarbon vapours mixed with air. 

The writer has been able to demonstrate that a tank which had 
contained spirit distilling nothing at 80 deg. Cent., and only 
15 per cent. at 100 deg. Cent., after discharge contained a mixture 
which, after treatment as above described, gave a liquid distilling 
8 per cent. at 60 deg. Cent. and 83 per cent. at 100 deg. Cent. 
Calculations show that approximately 95 per cent. of the vapour 
contents were recovered. The pressure and temperature neces- 
sary to produce liquefaction having been found, the size and cost 
of plant necessary for a given place is simply a matter of the 
transfer of B.Th.U.’s. The gross cost per gallon saved from a 
large dep6t would not exceed 2d. (twopence). Distillation and 
refining cause very heavy losses, because the losses are cumula- 
tive, and again it is the lightest portion which is lost. From 
1 per cent. to 14 per cent. loss is a general figure for each opera- 
tion. The quantity lost per annum under this heading is there- 
fore very large, but if the various sections of the refinery be 
connected up to the gasholder as well as the storage tanks a high 
percentage of the present loss could easily be —. te 

T. D. Parr. 


Essex, November 7th. 


GERMAN TRADE AFTER THE WAR. 


Srr,—Managers of technical papers are receiving copies of a 
printed notice, which reads as follows : sae 
As members of the British Engineers’ Association we 
reserve the right to cancel this contract :- 
advertisements of goods manufactured in the German 
Empire, or 
matter, continue to insert any such advertisements which 
you may have inserted unwittingly in the first place. 

In my opinion it is a mistake to try and bind any journal to 
such a policy as this until the war is over, much as we must all 
agree with the idea and wish to see it put into effect. No man, 
however, to-day can, if he thinks things out, truthfully say what 
he will do after the war and the conditions of peace are made 
known. If these conditions include statements to the effect that 
the British and Allied engineering firms must not sell machines 





or their parts to any enemy firm, nor buy machinery or portions of 





1. Should you knowingly insert in your journal any | 


2. Should you, after your attention has been drawn to this | 








BOWDEN-SMITH SEWAGE PUMP VALVES 


though entirely satisfactory, engineers doubted if it was suitable 
for large vertical pumps. I enclose two photographs of this 
valve in a multiple valve plate which was fixed over a year ago 
in one of the large Cairo sewage pumps—nearly 200 horse-power. 
Each pump has six of these plates, and the casting shown in the 
photograph was made in the Model Workshops, Cairo. 

The merits of the multiple valve in large pumps are too well 
known to be repeated, but till now, owing to the nature of a 
sewage effluent, only the large rectangular type has been used, 
with either a pin hinge or leather hinge. 

E. C. BowpEn-Smiru, M.1.M.E. 


Cairo, October 14th. 


REMUNERATION OF STAFF. 


Srr.—I have read with much interest the letter over signature 
of ** Skill’ in your issue of November 2nd, and admire the very 
able and lucid way in which the writer has dealt with the matter. 

‘To my mind, and possibly many others, in order to make any 
headway at all, and get anything like adequate remuneration, it 
is necessary to join a trade union. Of late considerable activity 
has been taking place in this direction, and I certainly think a 
society of members of engineers’ administrative staff, skil ed in 
their respective duties, would have very strong support. 

If there is at present any organisation of this sort, or 1s con- 
templated, I should like to have particulars, and am sure T can 
undertake to promise strong support. 

BITTEN. 


November 9th. 


WILLIAM DU BOIS DUDDELL. 


Srr,—In the excellent and appreciative notice of the late WwW. 
Duddell, published in your last issue, I regret to find an error 
regarding the college at which he obtained his scientific training. 

| The word “* Finsbury ”* should be replaced by “* South Kensing- 
ton.’ He worked for nearly seven years at the Central Technical 
College—now the City and Guilds (Engineering) College—under 
the late Professor Ayrton and Professors Armstrong, Henrici, 


and Unwin. 
T. MaTuEr. 


South Kensington, November 12th. 








Pure tin is now being produced from the Zaaiplaats 
smelting works, and the development is full of interest 
| for the local mining and metallurgical community, says 
| the South African Mining Journal. It is expected that 
| the whole of the Zaaiplaats product will be absorbed by 
| the local market, which wil! thus be rendered independent 
‘of overseas supplies of the metal 
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RAILWAY MATTERS. 


Tue Midland Railway Company has announced that, 
as from the 5th inst., a number of important alterations 
in the passenger train service to and from Manchester 
have been made. 

A CABLE to the African World states that in consequence 
of a shortage of engine power on the South African rail- 
ways, coupled with the movement of maize coastwards, 
the coal and passenger traffic is restricted. 


Tue State of Sao Paulo has, it is reported, decided to 
convert to electric traction the lines between Sao Paulo 
and Boituba with a view to increase the facilities for, and 
to reduce the price of, the transport of the valuable agri- 
cultural products raised in that area. 


On the 6th inst., Dr. Addison, the Minister of Recon- 
struction, said in the House that the whole question of 
the future of the railways was now under the considera- 
tion of a special committee appointed by the President of 
the Board of Trade, on which he was represented. 


Tue Irish Railway Executive Committee, accom- 
panied by Mr. Purcell O'Neill, the chief engineer of the 
Midland Great Western Railway, has visited the various 
coal mines of the Arigna Mining Company, including 
a now mine opened recently, with a view to increasing 
the railway facilities. 

THE Minister of National Service has now inaugurated 
a war-work volunteer scheme, under which volunteers will 
be granted similar travelling facilities to those enjoyed 
by Army Reserve munition workers, as related in this 
column of our issue of November 2nd. The existing 
national service volunteers will, where suitable, be invited 
to enrol as war-work voluntéers, and will then qualify for 
the increased travelling facilities. 


To provide a stronger and safer track, 779 miles on the 
South African railways have been relaid with heavier rails 
since the date of Union, and, on the main line, each rail 
length has had an additional sleeper inserted. The rails are 
carried on sole plates secured by coach screws. Bridges 
and culverts have been rebuilt in hundreds. On improv- 
ing the main lines of Natal, especially in gradients and 
curves, £1,750,000 has been spent. 


[Irish munition workers in Great Britain desiring to 
visit their homes at Christmas will be entitled to the same 
privileges as regards free or reduced fares as workers whose 
homes are in other parts of the country. In viewof the 
ditficulties of transport the Board of Trade is unable to 
give any pledge that additional shipping and railway faci- 
lities will be provided, but every effort will be made by 
the Railway Executive Committee to do all in its power 
to carry the holiday traffic. 

ANSWERING, on the Ist inst... a further question as to 
overcrowding on suburban trains in the London area, 
Mr. Wardle, Parliamentary Secretary to the Board of 
Trade, said that he was afraid that in existing cireum- 
stances overcrowding on suburban lines during busy 
hours was very difficult to prevent, but he was call- 
ing the attention of the railway company in question to 
the suggestion of the hon. member that more and longer 
trains should be run during those hours. 


By an unfortunate oversight the report of the New 
Zealand Government Railways, reviewed in this column 
of our issue of the 2nd inst., was that for the year ended 
March 3st, 1916, whereasit was that forthe year 1916-17 
which we intended to notice. The receipts for the year ended 
March 3lIst, 1917, which constitute a record, were £252,454 
in excess of those for the preceding twelve months. Ex- 
penditure increased £15,981, and, the ratio to receipts, was 
60.97 per cent., as against 64 per cent. The net revenue 
was equal to a return of 5.3 per cent. on the capital in- 
vested in new lines. 

UnpER the coal transport re-organisation scheme the 
Furness and South Westmoreland districts obtain a 
portion of their supplies from Durham and Northumber- 
land, instead of from Yorkshire and Lancashire. Colonel 
Weston having suggested that this entailed a haulage of 
from two to three times the former distance, and at 
increased cost, the President of the Board of Trade has 
stated that in some cases longer haulages have had to be 
introduced in order to effect greater economies elsewhere, 
but the distances had not been increased to the extent 
suggested by the hon. member. 


From questions recently asked in the House, it would 
appear that the London, Brighton and South Coast Com- 
pany has increased the price of its season tickets between 
Balham and Victoria. Answering a couple of questions 
on this matter on November 5th, Mr. Wardle said that 
he was not aware of any present intention to make a 
general increase in season ticket rates, and that, as regards 
the case in question, he was making some inquiries.- To 
this we would add that whilst it is difficult to see why 
these particular tickets should be singled out for an in- 
crease, the Brighton Company will not directly benefit 
thereby, as any increase in receipts goes into the pocket 
of the Government. It may also be added that although) 
all companies, or nearly all, are under the contro] of the 
Government, they each retain a considerable proportion 
of individuality and responsibility. 


CoLONEL PRINGLE’s report to the Board of Trade on 
the tramway accident at Dover on August 19th, in which 
eleven lives were lost, said that at the outbreak of the war 
24 men were employed as drivers, of whom 16 had five 
or more years’ experience, and only four had less than 
one year’s service. None of them were under twenty-three 
years of age. At the present time there are 18 drivers, 
six of whom are under eighteen years of age. Nine have 
had less than two months’ service, two less than four 
months’, one less than eight months’, one under fifteen 
months’, and five only have had five or more years’ service. 
His recommendations were :—(a) That only motor drivers 
of considerable experience—say, twelve months—be 
permitted to work the traffic over the particular length 
where the accident in question occurred; (b) that the 
men be familiarised with the rheostatic brake by being 
instructed to use it more frequently; (c) that either 
single-deck cars be used for traffic on this length, or no 
— be permitted to travel thereon on the upper 
deck. 








NOTES AND MEMORANDA. 





WE learn from the Electrician that some experiments 
were recently conducted by Mr. F. D. Orie, of the United 
States Naval Observatory, on the lag in wireless time 
signals between Arlington and Great Lakes station. The 
lag was found to be approximately 0.085 sec., with a 
probable error of 0.002 sec. 


SPEAKING recently at the Aldwych Club, Mr. H. 
Wilson-Fox, hon. sec. of the Empire Resources 
Development Committee, said that by the centralisa- 
tion of power supply, and by taking care to make a profit 
from by-products as well as from the sale of power, it 
would not be an over-sanguine view to believe that the 
State could derive a profit of at least £100,000,000 per 
annum, at the same time cheapening considerably the 
cost of power. That, at any rate, was a sum worth striv- 
ing for. It would help to bring its meaning home if he 
said that it might mean a reduction of 2s. 6d. in the in- 
come-tax. 


OnE of the largest Diesel-driven motorships in the 
world is ‘resting’? in Germany. This is the Wilhelm 
A. Riedermann, a tanker. Just at the outbreak of the 
war this ship was nearing completion. According to the 
Motorship, she is 525ft. long, with 66ft. 3in. breadth, 
41ft. 3in. moulded depth, and has a deadweight capacity 
of 15,000 tons on a draught of 27ft. 9in. Her Diesel 
engines were built by Krupp, and each develops 2000 
brake horse-power at 125 revolutions per minute, or 
equivalent in aggregate to about 5000 “‘ steam ” indicated 
horse-power. The spsed was to have been 10} knots 
when loaded. 


THE composition of motor spirit has undergone a 
gradual change during the last ten years. In 1907 Mr. 
Lomax, who read a paper recently on the “ Standard- 
isation of Motor Spirit,’ examined various spirits and 
found that the average percentage volatile below 100 deg. 
Cent. varied from 60 to 70 per cent. In 1912 Mr. Lomax 
tested four well-known spirits and found the average 
percentages volatile below 100 deg. Cent. were 58, 42, 
53, and 34 respectively. The final boiling points varied 
between 150 deg. Cent. and 160 deg. Cent., as against 
125 deg. to 135 deg. Cent. in 1907. Tests of four spirits 
made during the early part of this year showed percen- 
tages of volatile below 100 deg. Cent. varying from 16.5 
per cent, up to 46 per cent. The final boiling points 
were generally in the neighbourhood of 180 deg. Cent. 


A NEw type of electric pocket torch is being developed 
in Germany and Austria, in which the lamp is supplied 
with current from a small hand-driven dynamo. One 
type depends on the release of energy from a series of 
springs put into tension by the pressure of the thumb on 
a lever. The whole arrangement weighs about 1 Ib., and 
is so contained that the release of the spring supplies 
enough electric energy to keep the lamp alight for three 
minutes. In order to secure a light for 10 minutes a 
heavier machine, weighing about 5lb., and requiring to 
be wound up with both hands, has been designed. In 
these lamps the armature is the rotating part, but in another 
variety the field revolves in ball bearings round a T-shaped 
armature. The lamp is stated to weigh only about } Ib. 
A somewhat larger apparatus, weighing about 3 Ib., is 
designed to work as a light for cycles. 


Tue Brinell hardness test of metals forms the subject 
of a recent contribution to the Paris Academy of Sciences, 
by M. Guillery. For this test it is necessary that the con- 
ditions, size of ball, total pressure, and duration of the 
pressure should be rigorously defined. The last con- 
dition, not fewer than five minutes, is practically impossible 
under works conditions, where some 10,000 tests a day have 
to be carried out. The author has worked out a method 
by means of which the time is reduced from five minutes 
to two seconds, the imprint being the same as if working 
under the standard conditions. This is secured by work- 
ing with an excess pressure above the standard 3000 kilos., 
and a machine is described by means of which the desired 
pressure is automatically realised ; 600 tests per hour can 
be made with one machine, and data are given proving 
the accuracy of the results to be within 1 per cent. of the 
Brinell standard. 


THE average daily traffic on Fifth Avenue, New York 
City, between 41st and 42nd Streets between 8 a.m. and 
6 p.m., is 16,960 vehicles—8513 vehicles northbound 
and 8447 vehicles southbound. Included in the total 
of 16,960 vehicles are 1296 motor omnibuses, 130 per hour 
in both directions. The traffic averages twenty-eight 
vehicles a minute. At any point where this census was 
taken Fifth Avenue is 55ft. wide, which theoretically 
at least permits the movement of six lines of vehicles. 
The count showed that passenger motor vehicles com- 
posed about two-thirds of the traffic, but these included the 
ponderous motor omnibuses, which are heavier than most 
commercial motor cars. According to the Engineering 
News Record, the pavement carrying this enormous weight 
of traffic consists of sheet asphalt, 14in. close binder and 
l}in. top on a 6in. concrete base. It was laid in 1913, 
replacing a similar pavement, which was seventeen years 
of age. 


AccorDING to the Canadian Engineer (Toronto) investi- 
gations conducted by the Water Power Branch of the 
Canadian Department of the Interior have revealed that 
in the Great Saskatchewan River and its tributaries, 
which drain the whole of the southern portion of the Pro- 
vinces of Alberta and Saskatchewan, and in the Winnipeg 
river and other streams flowing into Lake Winnipeg, 
there is enough water power to create at least 1,172,000 
horse-power of hydro-electric energy. In the Athabasca, 
Peace, Churchill, and other large rivers which drain the 
northerly portion of the three provinces, there is, accord- 
ing to the very incomplete data that have been obtained, 
sufficient water power to develop 5,465,000 horse-power. 
Only twelve plants have as yet actually been esta- 
blished to make use of this large volume of power, 
and only 109,000 horse-power is actually being utilised, 
of which 107,000 horse-power is developed by four plants. 
Two of these plants are on the Winnipeg River, and belong 
to the Winnipeg Electric Railway and the Municipal Rail- 
way respectively, and two are on the Bow River at Kana- 
naskis, 50 miles west of the city of Calgary, where 31,000 
horse-power is developed. 








MISCELLANEA. 


A NEW method of clearing waterways of vegetable 
matter consists of a set of mowing machines attached to 
the stern of alaunch. It is the invention of a Frenchman. 


THE new coaling plant erected at Durban is of an up- 
to-date pattern. It is electrically driven and is worked by 
a belt conveyor designed for a discharge capacity of 600 
tons per hour. A special feature of the new plant it its 
flexibility and adaptability to vessels of various sizes and 
designs. The new and old plants working together can 
coal three vessels simultaneously. 


ImporTANT developments of the lead trade are said to 
be pending at Bradwell, Derbyshire, where the numerous 
mines and furnaces have been closed for many years. 
The white lead manufactory and lead ore smelting works 
have been acquired by a company which is greatly ex- 
tending and modernising the works, and already five 
additional smelting furnaces are being erected. 


EXPERIMENTS have recently been carried out in two 
Scottish mills for the purpose of determining the yield, 
and of testing the utility of straw pulp. Both wheat and 
oat straw were tested, and fairly satisfactory results were 
obtained. A yield of pulp was obtained from oat straw 
equal to 35 per cent. of the weight of bone-dry straw. 
There is said to be a surplus production of 420,000 tons 
of straw in Scotland alone. 


A LEADING manufacturer of electric heating devices 
has recently submitted an electric oven to the United 
States War Department for possible adoption for army 
cooking, says the Scientific American. This oven is de- 
signed to carry out the baking, boiling and frying opera- 
tions necessary in the feeding of about 150 men. It is 
unique in that it is the first oven to be designed to perform 
all of these various cooking operations at one time. 


In the report of the acting British Consul for Pakhoi, 
Kwangtung Province, it is stated that during the months 
of April, May and June of this year about 2720 tons of 
manganese were shipped from China to Wakamatsu, in 
Japan. It is well known that Japan has very largely 
increased her output of iron and steel since the commence- 
ment of the war, so that probably the manganese that was 
being despatched to Japan was to be used for steel making. 


Amip all the talk which is going on in this country on 
the subject of electric road vehicles, it comes as a surprise 
to hear that two such vehicles have been in use at Bang- 
kok, Siam, since 1904. We learn from an Eastern paper 
that the National Electric Light Association at Bangkok 
has now five electrie vehicles which are operated by un- 
skilled natives. This company, we understand, is inde- 
pendent of coal for fuel, using rice husks, which are obtain- 
able in unlimited quantity at a small cost. 


THE appeal for increased facilities for cold storing has 
taken an interesting course with many who have been 
considering the problems involved in the North. In 
the past, says Ice and Cold Storage, when any new cold- 
storing project has been mooted, the project has almost 
invariably comprised the two-branch industry of ice- 
making and cold storing. It has been cold storing plus 
ice-making. The experience of Liverpool companies has 
shown that, under certain conditions, it is the wiser course 
to concentrate on cold storege and either leave ice-making 
out of the business or to regard the sale of ice as a minor 
side line—really a nominal line of little, if any, immediate 
importance. 


Tue city electrical engineer, Mr. C. Nelson Hefford, 
has submitted an important report to the Electricity Com- 
mittee of the Leeds City Council, recommending further 
extensions of the Whitehall-road electricity generating 
station. The Committee has adopted the report and has 
further decided that, subject to the approval of 
the City Council, the first part of the proposals out- 
lined in the report shall be put in hand forthwith, this 
work comprising the installation of a 12,000 kilowatt 
turbo-alternator, four boilers, auxiliary plant and build- 
ings, at an estimated cost of £300,000, and.the replace- 
ment of two 1400-kilowatt reciprocating engines and 
alternators by a 6000-kilowatt turbo-alternator at an 
estimated cost of £35,000. 

Accorpine to the Ironmonger, a company called the 
Norske Elektrodeverker is erecting a factory at Frederik- 
stad, Norway, for the manufacture of carbon and graphite 
electrodes. The capacity is 4000 tons of carbon or 1000 
tons of graphite electrodes a year, and the works are 
expected to be in operation by the end of the present year. 
Carbon electrodes will be the first manufacture. American 
engineers and machinery experts have been engaged, and 
the machinery is almost exclusively of American manu- 
facture. The orders already on hand are said to be 
sufficient to ensure the profitable working of the factory 
for some time. It is stated that the factory is working in 
co-operation with the Norwegian Government. The 
company will use power from the great waterfall of Sarps- 
fall on the Glommen River, but in anticipation of its 
present plant becoming inadequate it has purchased the 
rights to the entire power from the waterfall near Kris- 
tiansund. 


To those who are following the development of machine 
telegraphs, it will be interesting to learn that it is now 
possible to obtain three copies of messages on Creed print- 
ing apparatus at the receiving station. The principle, 
says the Post Office Electrical Engineers’ Journal, involves 
the use of three separately pivoted slip-holders which 
feed on to the printer. Working between the “slip” 
is a continuous carbon ribbon, which, when acted upon 
by the letter finger of the printer, gives the three impres- 
sions on the paper. Improvements have also been made 
in the Creed, and one, two or three slips can now be ob- 
tained. Previously one slip could only be perforated at 
one operation. The installation of the Newcastle quad- 
ruple duplex Baudot has been completed. The distance 
between London and Newcastle is about 270 miles, and 
it is proposed to work over an underground Joop without 
the aid of a repeater. The installation, which is the 
first of its type in this country, embraces several interest- 
ing features, such as an independent vibrator and phonic 
wheel for controlling the speed of the distributor; the use 
of “G” relays, &c. Judging by initial results, the high 
expectations entertained with regard to this installation 
appear to be in fair way of becoming realised. 
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TELPHER COKE-HANDLING PLANT AT WARRINGTON GAS WORKS 
STRACHAN AND HENSHAW, LIMITED, BRISTOL, ENGINEERS 
(For description see page 434) 
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VIEW OF TRACK SWITCH FROM BELOW TELPHER AND SKIP OVER COKE STORAGE HOPPER 
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GENERAL VIEW OF THE TELPHER LINE 











Nov. 16, 1917 





THE ENGINEER 


431 





Agents Abroad for the he Sale of The Engineer. 


BUENOS PIRE—Necens's Boon an Cangalio. 
CHINA.—KEaxg.iy anp LL Shana and ong-Kong. 
Tiswrsin ITED, North 
EGYPT.—Caino —— Aaency,: hear yo heard’s Hotel, Cairo. 
SKANOS.—BoYvEau axp 1LLET, Rue de ‘i ne, Paris. 
& Cm., Rue ne Desohme, 
INDIA=A, J. Go J. Lang mol anp Co. » Bombay A ta-9 anp Co., Luarrap, Bombay. 
Spor anp Co., Cal: 











cite 307, Corso, Rome; Frarsti1 Tasvas, Corso Umberto, 
F L174, Rome; Frarsuus 4 ; Unusoco ; 
Roo: Naples. 
JAPAN. LY anp W. " okohama. 
. sguems Os. oe ‘okohama. 
USSIA.—O. Ricksr, e ospect, Petrograd. 
Ava Wu Dawsox axp Soxs, Limrrzp, 7 Sea-street (Box 489}, 
Cums Save Aceves, Lanes, pi nt hy ,» and at 








all Bookstalls. 
Dutoxen’s News Aozncy Pritchard-street, Johannesburg; Hapa. 
‘tam Bg = week tage 
AUSTRALIA Enews axp Gorcn, Luowirep, Melbourne, Sydney, Brisbane, 


Lt — Montreal. 
am on! 

hness: Seliding McGill-street, Montreal. 
Colombo. . 


land 2 Witsox be AND Co. * ‘apier. 
STRAITS ENTS.—Keuiy axp Wash, Lrarrep, re. 

UNITED cairect ow yy ey News Co., 85 and 85, Duane- 

ew 


News Co. 
ADVER' REPRESENTATIVES FOR THE U ITED STATES,— 
J. oad Kay Co., Conway Building, Chicago, U.S.A. 











SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 


supplied direct from the office on the following terms (paid in 
advance) :-—— 
Half-yearly (including double number) .. £1 1s. 3d. 


Yearly (including two double numbers) £2 2s. 6d. 


beg Agere cur, an extra charge of two shillings and sixpence per annum 

wi ma 

Foreiga Gubesrigtions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE ENGINEER and 
accompanied by letter of advice to the Publisher. 


THIN PAPER COPIES. THICK PAPER a 
Half- Seapa -. £1 28. 6d. Half-yearly.. 43. 9d. 
Yearly. £2 5s. Od. Yearly. is 9s. 6d. 
(The difference ‘to cover extra postage.) 
Canadian Subscriptions :—- 

Thin paper edition 
Thick ,, £ 


ADVERTISEMENTS. 


@ = The charge for Situations Open and Wanted Advertisements of 
four lines and under is three shillings, for every two lines afterwards 
one shilling and sixpence ; odd lines are charged one shilling. When 
an advertisement measures an inch or more the charge is ten shillings 
perinch. The rates for all other classes of Advertisements, other than 
those mentioned above, are included in ‘‘ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Serial Advertisers can alter the text and illustrations as desired, 
subject to the approval of the Proprietors of THE ENGINEER. Alter- 
nate Advertisements will be inserted with all practical regularity, 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence 
of the necessity for going to press early with a portion of 
the edition, ALTERATIONS to standing advertisements 
should arrive not later than Ten o'clock on Monday 
morning in each week. 

Letters relating to Advertisements and the oe Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all 
other letters to be addressed to the Edit Editor of THE ENGINEER. 

Postal Address, 383, Norfolk-street, Strand, W.C.2 

Teleg. Address, ‘‘Engineer Newspaper, Estrand, London.” 

Telephone—No. 18352 Central. 


Os. 6d. per annum. 


£ ” 
” f, 
£2 Sa. Od. * 








PUBLISHER'S NOTICE. 


*,* If any Subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obta ned. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 











CONTENTS. 


THE ENGINEER, November 16th, 1917. PAGE 
THE PRODUCTION AND PREPARATION OF RAW RUBBER. No. I]. 
(Illustrated.) . ‘ ae patty ae CA ese. 6: 6) 





SMALL ELECTRIC FURNACES AND THEIR ‘Uses. (Illustrated.) .. 422 
Low TEMPERATURE CARBONISATION FROM THE GASWORKS’ 

STANDPOINT .. iy Re Sf cae oat Sete 
PYROMETRY AND PYROMETERS. No. If. . 424 
REFORM OF THE PATENT LAWS aot as - 425 
A NEw Port IN COLOMBIA - 425 
AERO-STEAM RAILWAY TRACTION .. . 425 
ELECTRICALLY-CONTROLLED MOTOR BOATS . 425 
THE PAY OF FOREMEN AND SHOP MANAGERS 425 
ERECTION OF THE SUSPENDED SPAN OF THE Qn EREC BRIDGr. 

No. Il. (illustrated.) ~~ 26 
LETTERS TO THE EDITOR 

The Future of Benzol a 428 

German Trade after the War .. 428 

Valve for Sewage Pumps 428 

Remuneration oi staff 428 

William Du Bois Duddell — 428 
RAILWAY MATTERS reibey . 429 
NOTES AND MEMORAND* . 429 
MISCELLANEA : . 229 
LEADING ARTICLES— 

A Cycle in Naval Architecture 431 

The Measurement of Temperature PAA ee a eee 
RANDOM REFLFCTIONS ee Are 
COKE HANDLING PLANT AT WARRINGTON GAsWoRKS. (Illus- 

trated.) J SMe lke. Kee ee a 
PATENT LAW REFORM, oP SF See sales hee ee 
INSTITUTION OF ELECTRICAL | ENGINEERS—PRESIDENTIAL 

ADDRESS 46 Stiskas . eels Manas chee lee eee 
ORBITUARY— 

William Newbold Paines . 437 
FORTHCOMING ENGAGEMENTS . 437 
PROVINCIAL LRTTERS— 

The Midlands and Staffordshire SpgeelPamt. earl gs. fxcxeee 

Lancashire ‘ a So EC. SNE ee a ae 

North of England Lee NYE emery ae i Me a 

Sheffield. . 439 

Scotland , . 439 

Wales and Adjoining Counties 440 
BRITISH PATENT SPECIFICATIONS. (Illustrated. ). 441 
THE ACQUISITION OF PATENT RIGHTS . Z 442 
COUNTY OF LONDON ENGINEER VOLUNTEERS 442 
PARAGRAPHS— 

Charging Plugs and Sockets for — Vehicles 437 

The Optical Society . . aS A 437 

The Institution of Civil Engineers 5) 1) 440 





TO CORRESPONDENTS. 


BP Inorder to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public and intended 
for insertion in this column, must in all cases be accompanied by a 
large envelope, legibly directed by the writer to himself, yor po stamped, in 
order that answers received by us may be forwarded to their destination 
No notice can be taken of communications which do not comply with 
these instructions. 

We All letters intended for insertion in THE LNGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

QP We cannot undertake to return drawings or manuscripts ; we must 
therefore request correspondents to keep copies. 


INQUIRIES. 
FOR WRAPPING MOTOR CAR 
BUNDLES. 

Srr,—I should be very much obliged if any of your readers 
could inform me where I can obtain machines for wrapping 
strips of canvas round bundles of four motor car tires. 

CO. FE 


MACHINES 


PLASTOMETER. 

Srr,—I am desirous ot ascertaining what, exactly, are the 
functions of an instrument called the Plastometer, and also how 
it works. I should be much obliged if any of your readers could 
help me in the matter. E. R. 
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A Cycle in Naval Architecture. 


Wirn the sanction of the British Admiralty, 
M. Rousseau, naval critic of the Paris Temps, has 
given the world an account of those new additions 
to the Navy which are popularly known as the 
‘Hush Hush” ships. Their existence has been more 
or less an open secret for many months, but that fact 
does not detract from the interest which attaches to 
the more detailed revelations of M. Rousseau. The 
new ships are, he says, very long, with immense decks 
fore and aft. They seemed to lie low in the water, but 
‘‘ perhaps this was an optical effect produced by their 
length.” Amidships there rises a* “very squat 
central castle ”—presumably superstructure—flanked 
by barbettes for “two guns of the biggest calibre.” 
The bows, we learn further, are clipper shaped, this 
form having “ certainly been determined in order to 
realise very high speed, and, as a matter of fact, these 
vessels are very swift, much fleeter than the fleetest of 
pre-war cruisers. These craft—we may call them 
battle cruisers—are of two types, or, rather, of two 
dimensions, for their elements of power are, we believe, 
the same, except as regards protecticn. As for speed, 
it is as high on the small as on the big craft, the radius 
of action having to be the same ; and the armament, 
if it differs in numbers, is the same as regards calibres 
of the principal and secondary artilleries.” These 
vessels, M. Rousseau continues, have been built since 
the war, the design having been inspired by the lessons 
of the war. Laid down in 1915, they have already 
been twelve months in service, which is justly termed 
an admirable result of the labour organisation in the 
Royal Dockyards. ‘‘ Other vessels of the kind are 
under construction, their dimensions being yet more 
considerable.” The turret is described as containing 
enormous guns, which fire two rounds per minute, and 
which, according to the Germans, weigh 96 tons and 
throw a 1947 Ib. shell. M. Rousseau goes on to explain 
that the two vessels he inspected are sisters, designed 
to work in company, because they have the same 
fighting power. “They are capable of surprise 
actions, against which the enemy cannot guard him- 
self, and their speed is a guarantee against the torpedo. 
None the less they are fitted with devices to neutralise 
the explosion as far as possible. They are a proof of 
the confidence of the British Navy in the powerful 
surface_vessel, capable of heavy hitting, the only one 
which appears able to assure the mastery of the seas. 
England,” he concludes, ‘is building many sub- 
marines, but the development of this new weapon has 
not affected the theories which have made the naval 
power of our Allies, and this is proved by the new 
building programmes, which are the outcome of 
experience.” 

There are some people who will probably be sur- 
prised to learn that we are still building capital ships, 
apparently of the largest dimensions, in spite of the 
submarine, but we ourselves welcome the revelation, 
and are not in the least astonished at it. In these 


columns we have consistently upheld the view that 
‘ the powerful surface vessel, capable of hard hitting ” 
—in other words, the capital ship—still remains the 
supreme arbiter of naval warfare, and that the time 
is not yet come for the capital ship to yield its place 
to the submarine. 
in direct conflict with the views 


This judgment, we are aware, is 
of several distin- 
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guished authorities, including Admiral Sir Percy 
Scott, who are inclined to pin their faith to the small 
and cheap submarine weapon, and have adopted, ina 
modified form, the well-known tenets of the French 
“Jeune Ecole.” In a recent article we quoted the 
opinion of the late Admiral Dewey, who declined to 
concede that submarine development had seriously 
reduced the value of the heavy fighting ship. He 
did admit, however, that the menace of under- 
water attack had become serious enough to justify 
drastic modifications in the design of surface ships, a 
point on which there is general agreement. To con- 
tinue building costly leviathans which, however great 
their gun power and armour protection, were liable 
to be disabled or sunk by a single torpedo, would be 
manifestly unwise, and we are convinced that this 
important feature was duly considered when the new 
ships of which M. Rousseau speaks were in process of 
design. In fact, he specifically mentions the devices 
with which they are fitted to minimise the effect of © 
submarine explosion. After a prolonged naval 
campaign, in which every weapon has been subjected 
to the final and exhaustive test of action, it follows 
that many improvements must have suggested them- 
selves. No doubt the capital ship of to-day is 
designed on principles which differ fundamentally 
in some respects from pre-war practice. But it is 
clear from M. Rousseau’s remarks that the naval 
authorities of this country have no intention of 
abandoning the construction of such ships. In the 
United States, where the lessons of the war have been 
most carefully studied, not only are heavy armoured 
ships being built in larger numbers than ever, but the 
size has grown enormously, and battleships of 40,000 
tons, and battle-cruisers of 34,800 tons, are either 
building or projected. Nor has Germany lost faith in 
the powerful surface ship, for it was recently 
announced that a new battle-cruiser, named the Graf 
von Spee, had been launched at Danzig. As long as 
the three leading Naval Powers, two of them having 
had forty months’ war experience, continue to build 
these vessels, we may take it for granted that the 
submarine has altogether failed to substantiate its 
claim to be regarded as the most potent instrument 
of combat. 

Although it is not yet permissible to publish further 
details of the new British cruisers, M. Rousseau 
tells us enough to indicate not only the broad fea- 
tures of the design, but also the tactical function 
the vessels are meant to fulfil. No type of warship 
has in modern times been the subject of so much 
controversy as the battle-cruiser. When the “ Invinc- 
ibles”’ were launched in 1907 they were severely 
criticised by many eminent officers. Far too much, 
it was urged, had been sacrificed to speed, the tactical 
value of which had yet to be demonstrated, and when 
from the comparatively modest figure of 17,250 tons 
for these ships the displacement rose in the “ Lion ” 
class to 26,350 tons, the advocates of moderate dis- 
placement were speechless with consternation. The 
increase in size, great as it was, had become essential 
in order to realise the ideal at which the Admiralty 
was aiming, viz., extremely high speed combined 
with the greatest possible artillery power. In all the 
battle-cruisers designed in this country protection 
was to some extent sacrificed to obtain these two 
desiderata. Germany soon adopted the type, but 
developed it on somewhat different lines. She was 
content with slightly less speed and a lighter arma- 
ment, but gave much more attention to armous 
protection. The war had not been long in progrers 
before the battle-cruiser proved its value. The 
engagement off the Falkland Islands—so far the 
most decisive action of the war—was rightly hailed as 
a triumph for the battle-cruiser, though its success on 
that occasion was more strategical than tactical, for 
it was only by virtue of their high mobility that the 
Invincible and Inflexible were able to cross the ocean 
at the sustained sea speed of liners, and arrive at Port 
Stanley in the very nick of time. In the later action 
of the Dogger Bank, and also at Jutland, the battle- 
cruiser was found to be more vulnerable than had been 
suspected, but the fact that it risks disablement or 
destruction by engaging battleships for any length of 
time does not discredit the tactical theory which 
evolved this type. The new British cruisers of which 
M. Rousseau writes would appear to be the logical 
development of the “ Invincible” archetype. They 
are, as he says, extremely fast, and their armament 
comprises a very limited number of exceptionally 
heavy guns. To find the true origin of the battle- 
cruiser we must go back forty-five years, and seek it 
not in England but in Italy. It was in 1872 that the 
keel of the Duilio was laid at Castellamare, a ship 
that represented precisely the same tactical idea that 
resulted in the Invincible of 1907, and the new cruisers 
now with the Grand Fleet. As originally planned 
the Duilio and her sister Dandolo were to have dis- 
placed 10,401 tons, but actually they were nearer 
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12,000 tons. They were 341ft. long between aes han been no such general discussion of the subject 


pendiculars, 64}ft. in beam, and had engines of 
7700-7900 indicated horse-power for a speed of 15 
knots. The hull was protected by a belt of 2lin. 
armour, which, however, was only 107ft. in length, 
thus leaving more than two-thirds of the side bare of 
vertical armour, but a flat deck composed of iron and 
steel plates ran from end to end of the ship at some 
distance below the water-line. The side above the 
main belt had 173in. armour and formed a central 
citadel, surmounted by two turrets protected by 
17Zin. armour, and each containing a pair of 100-ton 
guns. These turrets were placed en échelon, with 
the centres at a distance of 7ft. 8in. from the centre 
line of the vessel, an arrangement that rendered it 
possible to train three guns parallel with the keel, 
while all four covered a limited are on either beam. 
These were the salient characteristics of a design 
which attracted great interest in naval circles every- 
where by reason of its novelty, and combined in a 
single ship immense gun power and high speed. 
The famous Inflexible, laid down in England two 
years later, was admittedly a modified copy of the 
Duilio, though in her case great speed was not a con- 
spicuous feature. In Italy the integral idea was 
further developed in the Italia, an amazing specimen 
of naval architecture for those days. This vessel 
displaced over 15,500 tons—several thousand tons 
more than the largest warship then afloat—was 400ft. 
long, and was intended to steam at 18 knots, whereas 
scarcely any of the existing armoured vessels were 
good for more than 14 knots. Like the Duilio, she 
carried four 100-ton guns in échelonned turrets, but 
she differed in having no vertical armour at all. The 
vitals were protected by a 3in. steel deck, and amid- 
ships rose a redoubt of 19in. steel, to defend the gun 
positions. In speed the Italia was quite unique 
among her contemporaries, and this fact, coupled 
with her ponderous battery, made her, in the opinion 
of many, by far the most formidable warship in the 
world. A sister ship, the Lepanto, launched in 1883, 
was followed in’ 1887 by the Re Umberto, another 
vessel of the same generic type, but with the displace- 
ment reduced to 13,250 tons, and the armament to 
four 13.5in. breech-loaders. On the other hand, the 
speed was increased to 20 knots, and in place of the 
central redoubt a thin belt of armour was fitted. 
Moreover, the échelon system was discarded, and the 
turrets were placed on the centre line, for at that date 
broadside fire was already recognised as of more 
importance than end-on fire, which alone had war- 
ranted the tactically vicious échelon arrangement. 
For many years Italy alone continued to build 
vessels of the general type described above, for at 
that time other countries were absorbed in problems 
of armour, and apparently regarded speed, and even 
gun power, as secondary considerations ; but it must 
always be placed to the credit of the Italian construc- 
tors that they were a generation in advance with their 
tactical theories. Between the latest British battle- 
cruisers, as described by M. Rousseau, and the Italia 
there are no fundamental points of difference, though 
they are separated by nearly forty years, and a most 
interesting cycle in naval design is thus completed. 


The Measurement of Temperature. 


THE evolution of methods for the accurate 
measurement and control of the high temperatures 
employed in the manufacturing operations of the iron 
and steel, non-ferrous metals, pottery, glass and other 
trades is now generally recognised as a problem of 
very great importance. It is unlikely that the full 
co-operation of the various industries concerned has 
yet been secured for the complete elucidation of the 
questions at issue, but enough has been done to give 
good ground for hope that the subject will be attacked 
in the right spirit, and that the necessary financial aid 
for research work will be forthcoming. Something 
has already been accomplished in the application of 
scientific methods to works practice, and the general 
discussion of the whole question which took place 
before the Faraday Society last week has served a 
useful purpose, not only in showing the present state 
of knowledge, but as indicating the lines which 
future work should follow. The decision to combine 
the discussion with a display of the apparatus now 
available for temperature measurements was a sound 
one, but the debate assumed such proportions and 
was itself so obviously curtailed by time limits that 
it was not possible to do more than the scantest 
justice to an interesting set of exhibits. No fewer 
than eleven papers were down for discussion; two 
from the United States, where a good deal of work 
has been dene on the subject, three by well-known Shef- 
field authorities, and two dealing with practice in the 
Potteries and the Glasgow district, while other papers 
described the work of manufacturers and that carried 
out at the National Physical Laboratory. There 





of temperature measurement since the ron and 
Steel Institute debate, thirteen years ago, and the 
Faraday Society meeting provided an opportunity 
for taking stock of what has been accomplished 
diiring this period. 

In the absence of Sir Robert Hadfield, the President 
of the Society, to whose initiative the organisation of 
the conference was due, it fell to Sir Richard Glaze- 
brook to remind the meeting of one or two essential 
facts. It will surprise many to learn that until the 
year before the war all the work of the National 
Physical Laboratory on the standardisation of tempera- 
ture measurement was based upon that done at the 
Bureau Internationale of France. It was hoped as 
the result of somewhat prolonged negotiations that 
the collaboration of all national laboratories would 
have been secured with a view of introducing an 
international scale of high temperature, but the war 
prevented this expectation being realised. An agree- 
ment on some points has, however, been reached 
between the representative institutions of Great 
Britain and the United States, and the co-operation 
of American investigators in last week’s meeting 
suggests that the forced abstention of the Reichsanstalt 
from participation in international work need not 
retard progress. In this, as in other fields of 
activity, the world is learning to do without the 
aid of Germany. The main need of industry 
in connection with temperature problems is that 
the old reliance on the judgment of the indi- 
vidual workman should be replaced by methods 
of automatic temperature control. The résumé of 
American practice given by Mr. Richard P. Brown 
indicates the lines of recent development. Experience 
in industrial service in the United States has shown 
that for temperature measurements up to 425 deg. 
Cent., the instrument actuated by the expansion of 
nitrogen gas has given the best results, while for 
temperatures above the range of this instrument the 
thermo-electric pyrometer has been almost universally 
adopted. The Brown pyrometer control system 
which was shown in operation at the meeting has, 
judging by the experience gained in service at Sheffield, 
proved a successful attempt to secure automatic 
control and greater precision in temperature measure- 
ments. Other papers, including those by Mr. Cosmo 
Johns, Dr. Arnold and Dr. Hatfield, indicated what 
has been accomplished in British practice. The first- 
named established by chapter and verse confidence in 
his temperature determinations by means of optical 
pyrometers, and Dr. Arnold demonstrated the close 
agreement obtained in connection with high-speed 
steel practice between temperature measurements 
with different types of instruments and different 
observers. It is true that Dr. Hatfield, as the result 
of work carried out in the Brown-Firth laboratory, is 
led to the belief that no ready and reliable method of 
measuring the temperatures of molten steel is yet 
available, but that only experimental determinations 
can be made. It cannot, however, be denied that we 
have reached a stage when it is possible to measure 
temperatures over a very wide range, from that of 
liquid air to molten steel, and on the assumption that 
the standard scale of temperature should be the 
thermo-dynamic, the problem of pyrometer stan- 
dardisation, which was discussed in the paper by 
Dr. Griffiths and Mr. Schofield, of the National 
Physical Laboratory, resolves itself into an empirical 
calibration of the pyrometer by comparison with a 
gas thermometer. Many other points of interest 
were raised in the papers submitted, including the 
increased use of base metal thermo-electric pyrometers, 
with which an attempt is now being made to extend 
the range of employment, hitherto limited to tem- 
peratures of about 1000 deg. Cent. These and other 
features are dealt with in detail in the report which 
appears in the present issue. 

Reference has been made above to the exhibits 
which illustrated the subjects dealt with in the papers. 
One of these, a chart designed by Dr. Northrup, 
whose paper on the production of high temperature 
and its measurements, is worthy of careful study, 
illustrated the prevailing ignorance of the properties 
of matter at high temperatures. The chart gives an 
estimate of the principal phvsical facts corresponding 
to each temperature on the temperature scale, and 
is eloquent of the supreme influence of temperature 
on the properties of material. The significance of this 
chart to the questions under discussion is that the 
first essential to additional work is the development 
of apparatus cf the highest degree of accuracy. The 
limits over which investigations must eventually 
extend is from absolute zero to about 3600 deg. Cent., 
the temperature of the electric arc under pres- 
sure, but Sir Andrew Noble many years ago 
referred to transitory temperatures of 5200 deg. Cent. 
produced by the detonation of explosives. To meet 
the needs even of present-day manufacture will call 





for a careful investigation of temperature effects over 
a far greater range than has vet been attempted, aad 
the task is one that will tax the efforts of a generation 
of scientific investigators and industrial research 
workers. 








RANDOM REFLECTIONS. 


[SECOND SERIES. | 
oo 

Ir is difficult to imagine one of our 
om great technical universities or 

Economy. colleges bothering its head about 

domestic economy and teaching 

the householder how to burn coal on the parlour 
hearth. Our professors are not concerned with the 
housewife, even if she does squander annually untold 
millions of fuel. Students are the professor’s affair. 
and he teaches them, with the proper parade oi 
mathematics and chemistry, all about the efficient 
combustion of coal and then goes back to his room, 
becomes, as Sir Andrew Aguecheek weuld say, 
“a Christian or ordinary man ”’ again, dumps another 
shovelful of coal on the fire, fills the at mosphere with 
a cloud of smoke, and sits down to write yet one more 
paper on Great Britain’s Dwindling Fuel Resources. 
Far be it from us to say this attitude of our technica! 
colleges is wrong. There is at least some hope that 
if for a few generations students can be imbued with 
the scientific principles of the economical combustion 
of coal, the practical application of those principles 
may reach the home before the last sack of coal 
raised in England has been sent to the British Museum, 
or sold to an American collector. For ourselves, we 
hope that day is far distant. We like the genial 
open fire, and we like to poke it when the spicit 
moves us todoso, and quite regardless of whether the 
whole balance of scientific combustion is or is not 
upset thereby. The fact is that as long as we stick 
to the open grate there ‘s not much use talking about 
fuel economy in the British home, and professcrs 
have every excuse for disregarding the subject. In 
America things are different, and it does not 
seem remarkable that the Engineering Experiment 
Station of the University of Illinois should issue a 
Non-technical Manual for the Householder and 
Operator of Small House-heating Plants. This 
manual is remarkably well done, and users of heatir ¢ 
plants in this country, people who have to attend 
to the warming of small halls and churches, blocks of 
flats, galleries, and so on, might do far worse than 
obtain copies, for, as far as we know, they might 
search bigh and low and find nothing of quite the 
same kind in this country. It is tru», perhaps, that 
the heating furnaces used in the Umited States are 
different from those used here, but the general 
principles of combustion remain the same, and they 
are well set forth in this pamphlet. Of recent years, 
the Americans have taken to using coloured diagrams 
when instructing non-technical people, and we must 
confess that even the trained mind finds assistance 
from them. In this case we have sections of heaters 
with the zones of combustion printed in red ink, and 
efficiency charts showing the sources of waste in red 
and yellow and black. They are so well arranged that 
the lesson is conveyed in a glance, and there is that 
measure of attractiveness about them that the 
householder who is confronted with them will 
certainly be lured into further study. This is a very 
practical way of popularising science. It is worth 
thinking of. 
* * * * * 
THE coming of other weapons of 
greater and less calibre and the 
increasing importance of heavy 
artillery has diminished in no 
measure the French pride and relience in the famous 
soixante-quinze. We believe it may be said that no 
gun entered the war with such high hopes, and that 
rot one has borne all through a reputation so unsullied. 
A remarkable fact is that it is not a modern piece, and 
that it remains to-day in all essentials the same as 
when it was invented in 1897 by Deport and 
Sainte-Claire Deville. The French are justly proud 
of it, and their cup of satisfaction was full when 
they were able to announce in the official Bulletin des 
Usines de Guerre that their new allies, the Americans, 
had decided to adopt it as their field gun. The 
article in which this announcement wes made 
appeared some months ago and there can be no harm 
in alluding to it now. The question of greatest 
moment at the time that America decided to send 
an exp<dition to Europe was the best means of 
arming it rapidly, and after a brief discussion 
it was decided that France should supply guns of 
75 mm. end mortars of 155 mm. from such stocks 
as she had, end that whilst she should increase as far 
as possible her output of these weapons and of the 
ammunition to be used with them, the United States 
should also take up their manufacture. By the 
adoption of two types that had been proved in actual 
service, delays of an experimental kind were obviated, 
and what is of at least equal importance, a diversity 
of ammunition wes prevented. ‘‘ This arrangement,” 
says the Bullesin, with very natural pride, “ whilst 
opening the way for important developments, affords 
@ precious testimony of the esteem professed by the 
greatest of industrial countries for our engineers and 
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mechanicians.”” The adoption of common designs will 
not only accelerate output of guns and munitions, 
but it will prove of great tactical value in the field, 
und when the war is all over, it is hoped that this 
*“¢gommon action will pave the way for that better 
knowledge and closer collaboration that is so earnestly 
desired.”’ There is, moreover, this consideration of a 
very practical] kind that France will be able to discharge 
some of her debt to America by providing her with 
guns and ammunition, The pattern guns arrived in 
America more than three months ago, and it may be 
taken for granted that manufacture on a large scale 
has already begun. It will be interesting, indeed, to 
see how American engineers handle the problem, and 
whether they will devise means of accelerating the 
output, whilst retaining all the characteristics of 
weapons that have proved their mettle under the 
hardest tests of service. 
a ae oe 


THE engineers of Huddersfield have 
adopted the practical course of 
forming amongst themselves an 
association for the training of 
apprentices, and have agreed to certain measures 
designed with the object of improving the education, 
increasing the skill, and encouraging the industry of 
the young mechanics of the district. In many places 
there has been much written about the education of 
apprentices, and a deal of lofty talking about the 
needs of the country, the rising generation, England’s 
place in the world, and so on. Huddersfield may have 
gone through all this, but if she has she has not 
begun and ended with words, and has not delayed 
effort whilst she was seeking for, or weiting on, 
perfection. The scheme adopted is simple and 
obvious, not unlike others that have preceded it, 
and the more likely to succeed. It works on the 
principle of the money prize, tempered by medals 
and certificates, and advancement to higher positions. 
Your real ‘ high-brow ” looks with disfavour upon 
pecuniary rewards for self-improvement, and would 
prefer, no doubt, to see them take the form of 
widening the rungs of ‘‘ the ladder that leads from 
the workshop to the university,” but the Huddersfield 
Engineers’ Training Association is wiser in its genera- 
tion. It knows that, taken in the bulk, apprentices 
are just normal boys who will be glad enough to 
pocket a few extra pounds at Christmas time, and will 
be more keenly stimulated to work by the knowledge 
of a bonus than by the vegue promises of a higher 
educational career. For the purposes of estimating 
the prizes, the management of the firms forming the 
Association give merks according to the following 
scale :—-For classes, 150; manipulative skill or 
workmanship, 100 ; conduct, 100 ; and time-keeping, 
100. The classes referred to are either evening 
classes at the technical college or, for older apprentices, 
afternoon classes at the college. Whichever course 
is attended, the Association pays the fees and pays 
the apprentice at the ordinary shop rates, provided 
his reports are good. Altogether, a lad of eighteen 
who gets the maximum number of marks may take 
prizes amounting to over ten guineas at the yeur’s 
end, to say nothing of medals and certificates. As 
we have endeavoured to indicate, the scheme is 
essentially practical and without complications of 
any kind. It has much to commend it, and employers 
in other districts might do worse than follow the 
example of the Huddersfield Training Association. 
Doing something, even it be not the best that can be 
done, is better than always talking about the best 
and doing nothing. 
: eRe Le 


’Prentices. 


WE alluded in these Reflections 
last week to a memorandum which 
has just been circulated by the 
Institute of Chemistry. We sus- 
pect that its appearance was timed with some care, 
for only last Thursday a conference of a momentous 
kind, on the organisation of chemists, was held in 
Manchester. It arose in this way. The Institute 
has very high ideals, and is a little bit exclusive. Now 
there are a great many chemists who have not the 
qualifications that would let them into the charmed 
circle at 30, Russell-square, and they lack that 
corporate existence which they fee] necessary to their 
salvation. To remedy this defect they set about 
considering the formation of an Association of 
Chemists, and called a meeting for the purpose. 
Courteously enough, and wisely too as the sequel 
shows, -they asked the Institute to send representa- 
tives to the meeting. The proceedings were of the 
pleasantest description. ; there was humour, there was 
common sense, and, above all, there was real collabo- 
ration and good fellowship. The representatives of 
the Institute promptly took all the wind out of the 
“ Associationists’”’ sails. Premising that there were 
difficulties in widening the conditions of membership 
of the Inscituie, and that a modification of the 
charter weuld be necessary, they yet expressed entire 
sympathy with the movement. This was excellent. 
The provisional committee of the new association 
declared its willingness té submit its scheme to the 
Council of the Institute, and everything wound up 
happily. We have not a particlo of doubt that the 
Institute will find means of enlarging its sphere of 
usefulness, and that the formation of another body, 
which could not help being in Some respects a rival, 
will be avoided. There will then remain to be dealt 
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with only the ‘‘ chemical trades unionists,” who have, 
we believe, their centre in Sheffield. We do not 
despair of seeing the Institute handle even this tough 
problem also with success. It is admitted that there 
is a class of chemists who are not qualified to be 
members of a learned society, and yet requre some 
representative body. It is, we fancy, possible that 
the Institute may not only be able to take their 
interests under its wing, but that it may be the means 
of starting many of them on the upward scientific 
road that will open to them the doors of membership. 


e 2 6. ces 


IN times when all the world is in 
the melting-pot and every one is 
thinking of new moulds in which 
to re-cast it, it is more surprising 
that all institutions are not considering how to reform 
themselves than that a few should be doing so. It is 
useless to pretend that any single one of our 
engineering bodies achieves all that it might achieve. 
They are all defective in some respect, and representing 
as they do the industry which has now taken the 
first place in the kingdom, it is high time they put 
their houses in order. Some of them are doing 
admirable work, the younger ones particvlarly, but 
there is not one amongst them all that reaches the 
ideals which imagination visualises. Of some of 
these ideals, Mr. Wordingham gave excellent des- 
criptions in the presidential address he delivered 
before the Institution of Electrical Engineers last 
week. We regret we have not space to reprint the 
address in full, but such excerpts as we are able to 
give will convey to readers an idea of the visions of 
a reformed Institution which Mr. Wordingham put 
before his hearers. We find ourselves in hearty 
agreement with him on nearly all points, but on none 
more than in his desire to see the bonds between the 
membership and the societies drawn closer. Mr. 
Wordingham feels, as we all feel, that meetings are 
too often lifeless things, especially in the Metropolis, 
and he thinks that a means of improving them would 
be found in informal discussions in which the younger 
men would find their feet, and he looks forward to 
valuable results from the development of the building 
on the Embankment—which he says, in the tongue 
of his profession, has a painfully low load-factor—as 
a club. ‘* For what proportion of the members is the 
common-room a place of rendezvous, and how many 
members ever enter the library or avail themselves 
of the magrificent collection of books therein ?”’ he 
asks. These are questions that would cause heart 
searchings in more than one London society. The 
“homes ”’ are visited by members at the periodical 
meetings, and for the rest of the week or month are 
forgotten. Nearly all institutions have sprung from 
clubs, small associations of men who met not only to 
discuss technical problems from the platform, but to 
hob-nob together and improve acquaintanceship. As 
the bodies have grown in size and dignity they have 
lost this characteristic. The old idea of fellowship 
has gone with the rame ; they are “‘ members,’ but 
not “fellows.” If only the institutions, whilst 
retaining the dignity which is necessary to the support 
of the power they now wield, could recover in some 
degree the old club spirit, they would regain a vitality 
from which many other reforms would automatically 
spring. 
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On another matter raised by Mr. 
Wordingham we must’ touch, 
because it is one that has always 
been near our hearts. ‘‘ While it 
is imperative,” he said, “‘ that combination should be 
effected among manufacturers for the promotion of 
the Empire’s world trade, in combining let us not 
forget it is the individualism of the Briton which has 
brought him into the position that he occupies in the 
world.” This position, despite all the unkind things 
that have been said about it, was not only not one to 
despise, but was the envy of other nations. In what 
degree it had been won by the sturdy independence 
and individuality of our people it is impossible to 
estimate, but of this at least we are sure, that it is 
never safe to defy the natural genius of a nation, and 
that if we ever seek to remould British methods on 
German models, the result will falsify anticipations. 
It is, we may venture to say, too often assumed that 
trade and trade alone is the backbone of the nation. 
The world tends to make itself the slave ard subject 
of commerce instead of its master. No reform, let 
us say it boldly, that does not think first of the 
happiness and contentment of the people is a reform 
indeed. There are in this country thousands of 
traders and manufacturers who ere content with a 
mederate income from a moderate business. They 
do not desire to make themselves great, and still less 
do they desire to have greatness thrust upon them. 
To involve all these small firms in great corporations, 
to swallow up all the small shopkeepers in mammoth 
stores, might give us a fictitious prosperity, but it 
would re-act upon the happiness of the people. and 
by robbing men of the stimulus that has always 
stirred Englishmen to be masters themselves, if only 
on a small scale, it would undermine those British 
characteristics which are the most valuable asset of 
the nation. We shall be told by those who have 
made organisation on the grand scale an obsession 
that in no other way can the war bills be paid. They 
say so, because they can see no other way and wish 
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to see no other way, but, for ourselves. we hope and 
believe with Mr. Wordingham, that combination can 
be ‘effected on Jines which will not erush out the 
small manufacturer,” and willnot rob Britons of the 
individuality on which the eminence of the nation 
is established. 

o * eal es 

WE doubt not that there may still 
be found in Sheffield old men who, 
in defiance or ignorance of the 
teachings of metallurgical science, 
hold that in the river Don there reside properties 
which give Sheffield steel its world-renowned quality. 
So strong was that belief that not so very many years 
ago the waters of the famous river were borne in vats 
to America for the steel makers of the New World. 
Faiths of the kind are not easily overthrowr, and in 
an industrial city like Sheffield, with its hundreds of 
little masters to whom the new knowledge percolates 
slowly, if at all, they endure long. Science may 
lengthen its stride, faiths may be shaken by research, 
the beliefs of one generation may be transmuted by 
the chemist, the physicist, and the metallurgist into 
the legendary lore of which future poetry is made, but 
many @ man still holds by the belief of his fathers, and 
his father’s fathers ; and not any college of scientists, 
with its Vimy Ridge charge of explosive knowledge, 
shall make the tiniest rift in his splendid ignorance. 
And why should it? Was it not on the world’s 
ignorance and Sheffield’s faith in the waters of the 
Don that England’s reputation for cutlery was 
founded ? Sheffield is not alone in this kind of faith. 
Vienne, on the river Gére, a tributary of the Rhone, 
claimed for its stream the self-same properties. Its 
waters, Monsieur Bouchayer stated in a paper read at 
Grenoble some months ago, and printed in the last 
issue of the Revue de Metallurgie, were even regarded 
as sacred, for “‘ La secréte vertu qu’elle a pour la 
trempe du fer et de l’acier a quelque chose de divin, 
surtout dans une nation guerriére.”’ Like Sheffield, 
Vienne, the ancient capital of the Gaulois, owed its 
prosperity to the marvellous waters of the Gére. 
Many an industry has flourished on the maintenance 
of beliefs of the kind, and one cannot be surprised 
that they are not readily relinquished by peoples to 
whom they have brought fortune. Even to this day 
they are accepted. Can we forget how deeply 
engrained was the faith that only in Bavaria could be 
made certain kinds of glass, till Professor Jackson 
overthrew it by the industry of a few months ? 
When it is to the benefit of a district to believe that 
Providence has endowed it with exceptional qualities, 
it is Jitcsle wonder that the door is held fast against the 
intrusion of a science that would explode the precious 
fellacy. a 9g POS Te 
No one who lives in the roar of 
London traffic can doubt that the 
intolerable noise grows greater day 
by day. For this state of affairs 
the war must be held in a large degree responsible. 
The tram lines are not maintained at that 
degree of smoothness that was insisted on in 
better times, and the propelling motors and 
gearing of all kinds of vehicles are allowed to 
run in a condition that would not before have been 
tolerated. Even the normal surfaces of the road are 
not kept in the high state of perfection that was 
maintained when material and labour were cheaper, 
and all classes of carriages are run with arattling and 
vibration that defies the best principles of mechanical 
engineering. All these defects we put up with, 
because they are some of the evils inseparable from 
war; but when peace returns we shall be surprised 
indeed if London and other great cities do not insist 
that, amongst the great improvements effected, the 
reduction of street noises shall not be the last. 
We know only too well the familiar plea of 
the motor car designer that if you hem a new 
industry in with restrictions you will check its 
development, and up to a point we are ready to admit 
it ; but if no restrictions are imposed a position may 
be soon reached when no effort is made to remove 
defects. Fortunately, the Commissioner of Police of 
the Metropolis has always exercised authority over the 
traffic of London, and though he has to suffer not a 
little at the hands of the makers of motor vehicles, he 
has, on the whole, served the public well. In April 
last he made an order with regard to motor omnibuses 
which, we fancy, provided against attempts that would 
be made to put upon the streets of London chassis that 
had been used in the war and were unsuitable for city 
use. In a memorandum issued a few days ago he has 
confirmed this order, but has, we presume under 
pressure, moderated it in a few respects. He still 
insists that the tare weight of motor omnibuses shall 
not exceed three and a half tons, and that they shall 
not have seating capacity for more than thirty-four 
passengers; but he makes this concessicn, that he will 
permit the increase of weight of “‘ component parts 
needed to secure improvement in springing and in the 
wheels,” always provided that equivalent reduction 
is made elsewhere. We cannot corsider this un- 
reasonable. By taking every advantage of the 
improvement of materials, and by careful study of 
design, we are confident that satisfactory omnibuses 
can be constructed within the limits imposed, and 
we believe that the Commissioner's insistence on the 
restriction of weight will prove in the long run as great 
a blessing to the manufacturers as to the inhabitants 
of London. 


The Value 
of 


Ignorance. 


Motor Omnibuses. 








434 THE ENGINEER Nov. 16, 1917 








ing, and re-handling by crane. A general view of the 
plant, which was eventually evolved to meet all these 
conditions, is given in the engraving at the bottom of 
page 430, while Fig. 1 represents a ground plan of the 
telpher. From an examination of the latter will be seen 
the retort-house, through the interior of which the telphe: 
traverses, with a quenching tank under the track at each enc 


| It was no doubt realised long ago that this method 
COKE HANDLING PLANT AT WARRINGTON did not recommend itself in view of the progress which | 
has been made in the field of handling by machinery ; 

GASWORKS. | but it was probably the present scarcity of labour which 

Aw example of coke handling by telpher has recently | gave the immediate impetus to the decision to employ 
been designed and put to work at the Gasworks of the | more adequate means to meet economically the require- 





Warrington Corporation, by Strachan and Henshaw, | ments, and those which will probably be created after the 
Limited, of Bristol. The installation is instructive, not 
only as a telpher plant out of the common run, but also 
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“THE ENGINEER” 
Fig. 1—PLAN 


because it demonstrates how a plant laid down in the 
days before labour-aiding and time-saving appliances 
were considered a necessity, can be brought into line with 
the most modern plant as far as handling by machinery 
is concerned. 

The method of conveying the hot coke in vogue at 
the Warrington Gasworks up to 1915 was by means of 
bogies pushed by men. For local consumption the coke 
was quenched under a spray and tipped in the yard ; 





| dened the capital account with a heavy charge. 


of the retort-house, so that a load of hot coke after it has 
been picked up and quenched can, by continuing its 
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SHOWING ARRANGEMENT OF TELPHER 


was not sufficient for a level telpher track to clear the 
top of the existing coke bunkers by about 6ft. The new 
plant had to be designed to suit the works as they stood, 
and at the same time to provide for further extension 


| without necessitating structural alterations, which would 


have been very costly, and would, therefore, have bur- 
There 
was but one remedy, and that was to obtain the extra 
6ft. in height by giving the telpher track an incline, Some 
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AT WARRINGTON GASWORKS 


journey on the track, be deposited at either of the alterna- 
tive destinations. A completely closed or continucus track 
was chosen, since the coke must be taken out of either 
end of the retert-houses, and by making the track endless 
an important advantage is gained, since with such a track 
almost any number of telpber machines may be employed, 
and the telpher, which is really an intermittent handling 
device, might be practically converted into a continuous 
conveyor shovld the need arise, This ability to increase 














Swain Sc. 


Fig. 2—ARRANGEMENT OF COKE-CONVEYING TELPHER TROLLEY 


while for rail transport it was handled in boxes, placed 
on railway trucks, which were loaded at the end of the 
retort-house from a staging after quenching. The trucks 
were pushed to the other side of the yard, and there lifted 
by a crane and discharged either on to a stock heap or 
into overhead bunkers from which the coke could be 
loaded into railway trucks by gravity. 

The average amount handled per day in this fashion 
was about 125 tons, and the cost involved for labour 
alone was £12 2s. 


slight misgivings were felt by the Gas Department on that 
account, but they have turned out to be quite unfounded, 
for the plant has been satisfactorily at work for wpwards 
of a twelvemonth. 

The problem to be solved in the installation of the new 
plant was how best to take the hot coke direct from 
the retort mouthpiece, quench it, and deliver it, either 
direct to the stock heap or into an existing coke bunker, 
and at the same t'me to abol'sh the onerous operations 
of stage quenching, hand-loading of containers and shunt- 


the capacity by additional machines at any time is an 
important feature of conveying plant in a gasworks, 
because, during the winter months, the coke production 
is very considerable, and is, as a fact, on the increase at 
Warrington. On account of the large quantities of ccke 
to be dealt with and the distance to be travelled a high- 
speed system was necessary, and the top-rail or mono- 
rail system, with a renewable rail-track clipped to the top 
of the track beam, was chosen. y% 

The total length of the track is 1300ft., and provision 
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has been made for several future branch lines to be run 
off the main track by means of self-locking track switches. 
Indeed, before the contract was completed, it was found 


expedient to put one of these proposed branch lines into | 
use by adding a short length of track which at present | 
extends into a housing terminus for the telpher machine, | 


though it will, we understand, be at some future time ex- 


tended into a line over the ground available for storage at | 


the back of the existing hoppers. The upper left-hand view, 
on page 430, shows this branch line on the right, while 
on the left a portion of,the closed main track is seen. In 
the retort-house the track level is approximately 35ft. 
above the floor, and it rises gently, as will be seen from the 
plan, at a gradientiof 1 in 40 insone direction, 
and | in 42 in the other, and only'that portion of it which 
lies between the trestles, 16 to 19, is level. 

i» Two telpher machines have at present been supplied. 
Their construction is seen in Fig. 2. One of them is kept 
asastand-by. Each has a gross lifting capacity of 35 cwt., 
at a speed of 60ft. persminute and a travelling speed of 
600ft. per minute. The weight of the net loads of coke 
handled is 1 ton, and that of the coke receptacle 15 ewt. 
The two motors, for the two operations of travelling and 
hoisting are 12 horse-power each, and are interchange- 
able, so that only a few spare parts need be kept. The 
electrical energy is generated at the gasworks, and con- 
sists of direct current of 220 volts. A good idea of the 
telpher machine, with its coke-skip, may be gained from 
Fig. 3. Two bogies, each with two-flanged running 
wheels, support the machine from a standard bulb- 
rail clipped to thegH-girders. The rear bogie is driven 
fromthe travelling motor by a silent chain passing over 
both chain wheels, so that both travelling wheels are 
geared to the motor. They are also both fitted with 
brakes. The running wheels are of manganese steel, 
and keyed on hardened Jackmanised steel axles, sup- 
ported in roller bearings. Both bogies are coupled by 
a bar, which can swivel in both directions, so that they 
are self-aligning, and can negotiate the curves of the track 











parts of conveyors with which they come in contact very 
| quickly, while the heat from the coke causes distortion 
| of the various parts of the mechanism. In addition to 
this the breeze has a destructive effect on the wearing 
surfaces with which it comes in contact. Destruction 
there must be, and, therefore, common sense suggests 
| the use of the most simple, inexpensive and_ easily 
repaired receptacle, of which the damaged parts can be 
replaced with a minimum of delay and expense. These 
conditions are fulfilled by a telpher. The skip can be 
repaired by any blacksmith, while the expensive parts 
of the machine are well out of reach of danger. 

Our thanks are due to Mr. W. 8. Haddock, engineer 
and general manager of the Warrington Gasworks, for 
permission to describe this plant. 








PATENT LAW REFORM. 


In a paper before the London Section of the Society 
of Chemical Industry, on Monday, November 5th, Dr. 
F. W. Hay, of British Dyes, Limited, outlined a number 
of ways in which he suggested the patent law of the country 
could be improved in order to give a greater measure of 
security to inventors. The present system of search for 
a period} of 50 years on the part of the Patent-office, in 
order to ascertain whether there has been anticipation, 
he regarded as insufficient, as it only applied to prior 
British patents. He was convinced that this was a weak- 
ness which had prevented our patent laws from exercising 
their full beneficial effect, as the position was that the 
public could have no faith in a patent until the law courts 
had examined it, and declared it to contain a new inven- 
tion. Unless the scope of examination was considerably 
enlarged, the result would always be unsatisfactory. He 
admitted that an extended search would need a greatly 
increased staff at the Patent-office, and increased expendi- 











Fig. 3—-TELPHER TROLLEY AND COKE SKIP OVER QUENCHING TANK 


with ease, and with a minimum of wheel grinding. The 
main frame is built up of mild steel structural channels, 
angles, and flats, and the bogie carriages are pivoted 
freely to this by means of anti-friction swivels. The 
load is carried by mild steel stirrups, which are centred 
by swivel pins, which, however, carry no load. The 
hoisting motor is coupled to the two barrels through 
double. reduction machine-cut spur-gears, the long coke 
skip is suspended from the two barrels by two wire ropes. 
An automatic solenoid brake comes into action imme- 
diately the current is cut off. This brake is provided 
with a hand release whereby the load may be lowered by 
gravity without current. The cabin for the operator is 
completely enclosed, and the motor controls and brake 
levers are arranged conveniently in it. 

The proceedings are extremely simple. 
man brings his machine into the retort-house and 
lowers his skip in front of the retort to be drawn. The 
skip is filled in a few seconds, and the man then raises his 
load and travels with it out of the building. We have 
already pointed out that the coke dump can be approached 
from either side, so that at whichever end the operator 
leaves the retort-house he finds a quenching tank in close 
proximity to the building. The upper right-hand view, 
on page 430, shows quenching tank No. 2, which is at the 
left-hand side of the installation when looking at the plan, 
Fig. 1. The skip is seen in position ready to be lowered 
into the tank, into which it is slowly dipped until it is 
quite submerged, when it is raised again, and the man 
proceeds along the track and dumps the coke, either on 
to the heap, from which it is fetched by road vehicles, or 
into the overhead bunkers, from which it is drawn off 
into railway trucks by gravity. The engraving on page 
430, shows the empty skip above the coke bunker. If 
one machine only is at work it can return either way. 
With two, both must travel backward and forward, so 
that they meet at or near the dump. With more than 
two machines, the best method is to travel always round 
and round in the same direction, and, as before mentioned, 
there is no reason why a greater number of machines 
should not be used on the same track, provided there is 
work for them. We gather that whereas the cost for 
labour under the old method was £12 2s., when dealing 
with 125 tons of coke, with the present installation the 
cost of the labour for the same weight of coke is only 
£3 17s. 

It is a well-known fact that incandescent coke is one 
of the worst materials to handle mechanically, since the 
sulphurous fumes emanating from the coke and the corro- 
sive action of the quenching water destroy the mechanical 
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ture, but the country could afford to spend money upon 
its Patent-office instead of making it a source of revenue 
as at present. Coupled with this extended search, there 
shouldjbe the right of appeal to an Appeal Board com- 
prising the Controller or his delegate, and three experts 
engaged in the industry to which the invention relates, 
the Controller having a casting vote when the voting was 
equal. Finally, there should be an appeal to the High 
Courts if an applicant did not think his case had been 
fairly dealt with. A further supplementary control was 
necessary in respect of patents relating to the chemical 
industry. Engineering patents could be verified by the 
drawings, but it was not so with chemical manufacture. 
German patentees had obtained patents which were 
drowned in a mass of more or less plausible statements 
intended to obscure the patent. It would be advisable 
to provide a suitable laboratory for the testing of chemical 
inventions when the examiner was in doubt as to the vera- 
city of the statements made. The examiner-in-chief 
should be entitled to revise the application in the light 
of the result of the test, subject to an appeal to the Appeal 
Board. In the matter of chemical, patents, the Swiss 
system might be borne in mind. In that country it was 
the custom to tie the inventor down to a description of 
one particular and clearly-defined process, and not to 
allow claims for general methods or broad ideas. 

Dr. Hay also proposed a period of five years after which 
a patent could not be attacked for want of novelty. If 
this were done it would be impossible for a wealthy com- 
pany to intimidate an inventor on the ground that his 
invention was not valid, or by claiming that they possessed 
prior patents. At present there was no remedy for such 
action except to go to court. A revision of court pro- 
cedure was also necessary. At present many a manu- 
facturer was deterred from taking up a new invention 
because he felt that infringers were bound to turn up and 
render the expense he had gone to more or less valueless, 
or that he would be put to great expense in fighting them. 
Others preferred to put up with a certain amount of in- 
fringement rather than run the risk of costs in a legal 
action. In the chemical industry this situation was 
particularly bad. Judges often had to form a judgment 
upon chemical matters of which they had but a rudi- 
mentary knowledge, and were compelled to depend upon 
the testimony of expert witnesses. To aid in improving 
this state of affairs, Dr. Hay suggested the employment 
| of a jury of technical men, in the same way that a special 
or common jury is now employed in ordinary legal actions. 
This, he suggested, would reduce the cost and the un- 
certainty which an inventor often felt owing to the incom- 





' 
petence of many judgments <n technical matters, judges 


frequently confessing their diffidence in expressing an 
opinion upon highly technical matters such as those con- 
cerned with chemistry. 

Mr. Walter F. Reid expressed doubt as to the possi- 
bility of obtaining a jury of impartial technical men to 
act in the way suggested, and did not feel that such an 
alteration in our present system would have any advan- 
tage. Many an invention had had to lie dormant for 
years because technical men did not believe in it, and yet 
the patent had had a great application eventually. It 
would pay the public if patent fees were provided out of 
the public purse, as every invention was a source of wealth 
to the nation, and it was only by making fresh inven- 
tions that we could keep our place among the nations of 
the world. He agreed that our present system of search 
was a failure, but was doubtful whether the German or 
American system would improve matters. In neither 
case was absolute security given. He was also doubtful 
as to the expediency ot a testing laboratory, as suggested 
by the author. 

Mr. J. W. Gordon, K.C., said that, although there were 
difficulties in the way of Dr. Hay’s suggestion for a tech- 
nica] jury, he thought they could be overcome. It might 
be preferable to have men on such a jury who did not 
belong to the particular industry concerned in the patent 
that was to come betore them. In a chemical case, for 
instance, they might have engineers, metallurgists and 
geologists, and such a jury might exercise a beneficial 
control over the expert evidence in that they could eluci- 
date matters which a judge alone might not be able to do. 
There would be a disadvantage in entrusting a case to a 
jury who could follow it independently of the evidence. 
One thing that should not be lost sight of in dealing with 
patent law reform was that the Colonies followed closely 
everything that we did in England, and some of the sug- 
gestions that had been made might make the position of 
the inventor worse if they were at the same time applied 
in the Colonies. What he would like to see was a unified 
Imperial British patent system, and that might be kept 
in view by the Society before it committed itself to any 
definite scheme of reform. 

Mr. Jaques Abady said that in proportion as a patent 
was simple, so was it likely to be less the subject of in- 
fringement. The extended search he did not think would 
be an improvement because it was not always prior speci- 
fications that were cited as anticipations, and it was for 
the inventor to look after himself more in this respect, 
because there were ample facilities for search at his dis- 
posal. He failed to see a difference between a jury as 
defined by Mr. Gordon and a judge as at present. The 
close time for patents, suggested by Dr. Hay, did not 
seem to meet the case, because it was surely during the 
first five years that the patentee required protection, 
during the time he was getting his commercial organisa- 
tion together. 

Mr. P. C. H. West agreed with previous speakers as 
to the value to be placed upon the so-called extended 
search in America and Germany, and reminded those 
who favoured a change from the present British system 
that an extended search did not reduce the number of 
possible actions for infringement. He did not agree 
that it was possible to patent theoretical matter in this 
country. A man might. patent a process for making a 
certain chemical which would give a yield of 5 to 10 per 
cent., but this did not prevent another man who had made 
extensive investigations from getting a patent for a pro- 
cess which would give a yield of 90 per cent. He feared 
to contemplate the results of setting up a Government 
laboratory to test chemical inventions, and it was a sug- 
gestion that must go to the wall. Neither did he favour 
the jury system, and was quite satisfied with the present 
system in which, on the whole, judges decided fairly. 

Mr. Pearson suggested the formation of committees 
by the various industries interested in patent law reform, 
which should decide the extent of the modification of the 
law which was desired. When these committees had 
completed their work a larger committee might be formed 
of representatives of the various industries which would 
draw up a complete scheme of amendment to be submitted 
to Parliament. 

Dr. Dehn agreed that judges as a general rule arrived 
at satisfactory conclusions, and pointed to the danger of 
technical men constituting a jury, adopting a half-way 
course, and giving a decision which was satisfactory to 
neither party. 

Dr. Hay said it was clear from the arguments that there 
was room for a sub-committee to examine the situation. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


EXCERPTS FROM THE PRESIDENTIAL ADDRESS DE- 
LIVERED BY C. H. WORDINGHAM ON NOVEMBER 8rtu. 


REPRESENTATION ON COUNCIL. 


Tr is an unfortunate fact that a very large number of 
members abstain from voting at the Council elections. 
The normal proportion of votes recorded to voting papers 
sent out is about 25 per cent. Obviously, if members will 
not take the trouble to secure the return of members in 
whom they have confidence it does not lie with them to 
find fault later with the Council. Personally, I am very 
fully impressed with the need for a thoroughly represen- 
tative Council, and I should like to see some change made 
in the mode of its election which would ensure that each 
section of the members was directly represented thereon 
in proportion to the numbers in that section. For ex- 
ample, I should like to see the important groups, such as 
the telegraph and telephone members, the manufacturing 
members, the municipal members, the company supply 
members, and so on, each vote for their own representa- 
tive or representatives, thus ensuring that those repre- 
senting a specific interest were chosen by the whole body 
of members devoted to that interest. In addition, 1 
would have a certain number elected by the whole body 
of members independently of any group representation. 
There would undoubtedly be difficulties in the way of 
such a modification in existing practice, and the matter 
cannot be discussed adequately outside the Council, but 
I hope that when the next revision of the Articles takes 
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place this matter may be given very full consideration | 


with a view to making th» Council as representative as 
possible in every way. 

I know that successive Councils have tried their utmost 
to ensure the fair representation of every interest, but 
the fact remains that in some years one largely prepon- 
derates, and in other years another, and under the exist- 
ing system it is almost inevitable that it should be so. 
Whatever is done, steps must, of course, be taken to en- 
sure continuity of management of the Institution’s affairs, 
but, at the same time, there should be combined with this, 
as now, a constant succession of new blood. 


INFORMAL DIscussIONs. 

There seems to be something about the ordinary formal 
meetings which is bound to be forbidding in some ways 
to many members, more especially to the younger ones, 
and there is a want of the sociability and willingness to 
take part in the discussions which one finds in most of 
the local centres. Now that meetings have to be held at 
6 p.m., I should like to see arrangements made for the 
meeting to be followed by an inexpensive dinner. This 
would suit the convenience of many members living out 
of town, and it would unquestionably promote acquaint- 
anceship between members and greater familiarity among 
them. 

Then, again, I think short informal meetings, at which 
points of difficulty or special and immediate interest 
could be discussed in a more or less conversationa! manner, 
would be of great utility. Often a burning question 
arisos, frequently at short notice, and it would be of inesti- 
mable benefit if the matter could be thrashed out at a 
meeting at which everybody concerned would be able to 
put forward his views and hear what his neighbours 
thought about the matter. Such meetings would en- 
courage the younger members to come forward. Many, 
who though possessing valuable knowledge and ideas, 
are too diffident to write papers or join in formal discus- 
sions, would take part in proceedings of this kind, and 
while adding to the usefulness of the meeting, would be 
encouraged, once the ice were broken, to join in the ordi- 
nary meetings. I am confident that the progress of the 
Institution will be greatly helped by interesting the 
younger members in its doings, and every possible means 
should be taken to effect this end. As an indication of 
the sort of subject I have in mind for such discussions, 
I would instance some new Standard Specification of the 
Engineermg Standards Committee, or a set of rules pre- 
pared by the Institution, such as the regulations for the 
electrical equipment of ships in hand at the present 
moment. If these were discussed in their draft form 
before final publication most valuable assistance would 
be given to the Committee charged with preparing them, 
and the specification would be better understood by mem- 
bers and more generally acceptable to them when issued. 
Again, some important Government action affecting 
electrical engineering might well be discussed in this 
manner, or the policy to be followed by the industry as 
a whole towards such a question as the adoption of the 
metric system. More intimate matters affecting the 
management of the Institution itself might often be 
talked over with advantage. Were such an opportunity 
available many subjects would arise for discussion. 


SpectaL LEcTUREs. 

Many of the older members of the Institution com- 
pleted their training more years ago than they care to 
remember, when electrical science was far behind its 
present development, and, although each will have kept 
well up in his particular branch of work, it is impossible 
for him to follow every development that t2kes place, 
and very often an entirely new branch grows up with 
which he has only a bowing acquaintance. It would be 
of extreme value if the Institution were to arrange for 
a series of lectures on special subjects by experts in those 
subjects setting forth what has been accomplished in the 
particular branch concerned, and giving a general idea 
of the present position of knowledge. For example, elec- 
tric furnaces have developed to an extraordinary extent 
during the last few years ; electrical theory has undergone 
many modifications and much development ; a practi- 
cally new field in electrical cultivation is being opened up, 
and many other examples will suggest themselves. 

WORKMEN. 

Again, I should like to see something done with a view 
to interesting the enormous army of mien not qualified to 
become members in any grade of the Institution, but on 
whom much of the welfare of the industry depends. I 
refer to the workmen class. It should be possible to 
awaken in these men, many of whom are exceedingly 
intelligent, a desire for a better knowledge of the prin- 
ciples underlying their work. We have seen attempts 
made by individual firms to promote such interest by the 
holding of examinations and the offering of prizes ; surely 
if an individual] firm can create interest in this manner it 
should be possible for the Institution to do far better. 
The opportunity could be utilised for taking up economic 
questions with a view not only to educating workmen in 
the scientific principles of the work on which they are 
engaged, but also in the economic questions which are 
vital to the success of the industry. 


GENERAL PUBLIC. 


The Institution might with advantage come out of its 
shell and cater for the education of the general public in 
electrical matters. Popular lectures .on the lines so suc- 
cessfully followed by the Society of Arts and the Royal 
Institution-would do much to spread an elementary know- 
ledge of electrical subjects and to make the public realise 
the advantages of electrical appliances. Lectures which 
gave solid facts to individuals of ordinary common sense 
would, I believe, do far more to promote the objects sought 
by so-called “‘ publicity campaigns”’’ than any amount 
of exaggerated statements, or of posters and illustrations 
imagined by their authors to be humorous or arresting. 
Even children might be catered for by suitable lectures, 
say at Christmas time, accompanied by demonstrations 
of electrical toys and simple educational apparatus. 


PERMANENT EXHIBITION. 


This branch of the work might be supplemented by a 
carefully organised permanent exhibition of electrical 





appliances, these being constantly changed, and demon- 
strations of new apparatus arranged for. It ought to be 
a well understood thing that if any new useful electrical 
invention is brought out it can be seen at the Institution, 
as a matter of course, and an explanation of its action be 
forthcoming. 

CONVERSAZIONES. 


From time to time conversaziones might be held on the 
lines of those given by the Royal Society for many years 
past. At these members would bring forward their 
latest achievements and give demonstrations of their dis- 
coveries. 

It may be argued that such a programme as I have very 
broadly outlined would involve an enormous amount of 
work, and this I do not for one moment deny, but, like an 
individual, the Institution can only effect useful results 
by work, and unless we put the energy in we shall most 
certainly fail to get anything out. 


RESEARCH. 

So far, I have dealt with the more or less public action 
of the Institution, but much more ought to be done than 
has hitherto been effected in the direction of research. 
A useful beginning has been made, but there is a practically 
limitless field to be covered. Speaking from a very inti- 
mate experience of the work, I am of opinion that it can- 
not be looked after adequately if it be dependent solely 
upon the efforts of overworked members of Council, who 
can only give portions of their time spasmodically to the 
work. In my opinion the Institution ought to have one 
or more well-paid men of the highest scientific attainments 
to look after technical questions such as research and the 
organisation of the various fields of activity which I have 
indicated. 


NATIONAL ELECTRICAL PRovING House. 


Aconsideration of laboratories leads me toanother matter, 
namely, the establishment of an institution which shall 
be in a position to say authoritatively whether certain 
standards have been complied with and to give a hall- 
mark to British manufacturers. It has long been a 
cherished ambition of mine to see established such an 
institution, for which I have suggested the name of National 
Electrical Proving House. In 1899 I read a paper before 
the Institution, in the course of which I described a local 
attempt which I had made, with a considerable measure 
of success, to test samples of fuses, switches, and similar 
fittings with a view to certifying that they reached a cer- 
tain standard of excellence, and I strongly advocated 
that the Institution should take the matter up and carry 
out the idea on national instead of local lines. My pro- 
posals, however, met with considerable opposition, and 
nothing was done. Previous to 1913 a serious situation 
had arisen in connection with British trade in Canada on 
account of the non-existence of such an authority as I 
have indicated, British manufacturers having to send 
their goods to Chicago to be tested and passed before they 
could be sold in British Canada! In view of this the 
Council referred the matter to a special Committee, but 
owing to the outbreak of war the question had to stand 
over. After waiting for about a year and a-half I sent 
to the technical Press, with the sanction of the then Presi- 
dent, the proposals which I had wished to make to the 
Committee. I had outlined a definite scheme and my 
proposals met with considerable support, and were favour- 
ably received by the I.M.E.A. and the B.E.A.M.A., but 
nothing happened. Since the war, the reality of the need 
which I first pointed out, 18 years ago, has been appre- 
ciated, and there is clear indication that the proposal 
commends itself to manufacturers, and, with a courtesy and 
consideration which I highly appreciate, members of the 
B.E.A.M.A. have asked me to bring the matter forward 
at the Institution during my year of office. I have given 
the details of the scheme a good deal of consideration, 
but this is not the occasion on which to enter into them ; 
a Committee of the Council has already been instructed 
to report on the matter, and they have recommended the 
setting up of a Committee representing the interests con- 
cerned. When this Committee has drafted outline pro- 
posals an opportunity will be given for the matter to be 
fully discussed by the general body of members, after 
which I hope that definite and adequate steps may be 
taken before the close of the Session to set up an autho- 
rity which shall be able to certify whether an article is 
or is not in conformity with a given standard of excellence 
and shall give it a hall-mark which shall be recognised 
throughout the world as a guarantee of British origin and 
British excellence and reliability. 


INFLUENCE OF THE WAR. 
GOVERNMENT ASSISTANCE. 


The political measures for the furtherance of trade can 
find no place in an address such as this. I will only remark 
that while the potentialities for good immanent in the 
Government are enormous, they should he directed to- 
wards assisting industries and not be employed in inter- 
fering with them. Each industry knows best its own 
business and requirements, and how its interests can be 
furthered. It is for the Government to give such aid as 
is possible and to harmonise the interests of different in- 
dustries and of industrialists with those of- other classes 
of the community when those interests conflict with one 
another. Legislation, however well-intentioned, which 
tells a man how he is to manage the work in which he is 
expert, or which interferes in the relations between the 
individuals engaged in it, is apt to be mischievous. It 
is the proper function, however, of Government to utilise 
the power of compulsion vested in it in order to ensure 
that impartial justice is done, and that no one section of 
the community, however powerful by riches or numbers, 
oppresses any other. 

Nationalisation of certain industries is not infrequently 
mooted, but I venture to think that in no case should the 
Government undertake any business of a commercial 
nature. Jt starts with the handicap of being regarded 
by most as the legitimate prey of all who can get the better 
of it, and it is further handicapped by the impossibility 
of employing those methods which make for success in 
obtaining business and executing it satisfactorily. I 
refer more especially to individual effort and initiative, 


untraroamelled power for those engaged in the work to 
decide and act quickly, freedom and secrecy in negotia- 
tions, and, finally, the important and perfectly proper 
incentive of personal profit. 

The chief ways in which Government can assist industry 
are the safeguarding of British interests abroad, so that 
the British trader may be at least. on an equal footing with 
those of other nationalities in foreign markets ; the shield 
ing of young industries in this country from foreign com- 
petition during the period of their infancy and from unfair 
and State-aided competition when adolescent ; the con- 
servation of natural products of the Empire for the exclu 
sive use of British manufacturers up to the maximum 
quantities required by them, due regard being paid also 
to a reasonable extent to deferring ultimate exhaustion ; 
the removal of all obstructive and injurious legislat‘on ; 
and, finally, the collection of really useful information 
as to foreign markets not available to traders by their 
own unaided efforts and its dissemination without delay 
among those concerned. I have already indicated the 
good that I think might be done by the Government in 
connection with engineering by conferring wider powers 
on the existing engineering Institutions. 


PRESERVATION OF INDIVIDUALISM. 


Believing, as | do, most fully in this combination that 
J have advocated, | would indicate the dangers arising 
from making it into a shibboleth. While it is imperative 
that combination should be effected among manufacturers 
for the promotion of the Empire’s world trade, in com- 
bining, let us not forget it is the individualism of the Briton 
which has brought him into the position that he occupies 
in the world. I venture to think that too little apprecia- 
tion has been evinced of this position. With all the casti- 
gation which British traders have received from the Press 
and public speakers for their want of method and for 
various other faults, need we be so very much ashamed 
of what this country has done in the past ? Was our 
position such a very poor one when the war broke out ? 
Did not our trade extend to the utmost ends of the earth, 
and was not British probity respected in every corner 
of the globe ? 1 would rather have the assets of the Briton 
than of the German in 1914, but this is not to say that we 
cannot improve upon the position which we then held, 
and for this improvement undoubtedly combination is 
necessary. All I would urge is that this combination 
should be effected on lines which will recognise the Critish 
characteristic of individuality. Just as in warfare the 
individual German cannot be driven forward to fight 
unless he can feel another man’s shoulder on each side 
of him, while the British soldier fights best in extended 
order, so the autocratic and machine-like methods of 
training suitable for the German cannot be successfully 
applied to the British manufacturer, who does best when 
he retains his own initiative and individuality. I am 
happy to believe that there is every indication that com- 
bination will. be effected on lines which will not crush 
out the small manufacturer, and which will enable coin- 
binations of firms to be made in such a manner that the 
orders are obtained by a common organisation while the 
work is carried out in individual factories, each factory 
taking that portion for which it is best suited. 


CapITraL FoR Britisu INpustrRy. 


There is an encouraging feature in connection with the 
effect of the war on capital, namely, the bringing home 
to most what was already known te many, that our in- 
dustry was strangled for want cf financial support, more 
especially in connection with new inventions which, while 
involving risks, contain alsc vast possibilities. We may 
hope that broader and wiser views will prevail in future, 
and that British capital will to a much larger extent be 
applied to the development of British trade instead of 
being sent abroad to provide the sinews of war for the 
foreigner to attack our trade. 


EDUCATION. 


We have been told many times that science and money 
provide the only ways of winning the war, and a strong 
agitation has been promoted to elevate science to a pin- 
nacle and to make it the be-all and end-all of education 
and existence. Are we so very greatly impressed with 
the results upon the German nation of the cultivation of 
science to the exclusion of other human activities ? Are 
we, indeed, proud of the part which science has played in 
this war? To my mind, it is the most terrible degrada- 
tion of what should be a beneficent field of human effort 
to see the results of so much patient, self-sacrificing, and 
earnest research devoted to the destruction of human life 
by the most horrible and revolting means, and to the in- 
fliction upon poor humanity of the most agonising torture. 
I say that it will be many years before science can live 
down this disgrace and that no more powerful argument 
than this war could be adduced by the enemies of science 
in favour of those older methods of education which in 
some directions have no doubt been open to criticism. 
By all means, let us continue in every way in our power 
the pursuit of scientific research, and let us endeavour to 
imbue every human being with an appreciation of its 
importance and to give him a knowledge of the prin- 
ciples of science, but let us while giving to science the 
high position that is its due, keep it in its proper place. 
and not imagine that it can be a substitute for those moral 
and religious principles which alone can afford adequate 
or worthy motives for human action or give courage to 
fight and persevere, and ultimately to conqver, in a right- 
eous cause. 

Engineering and scientific training are absohitely essen- 
tial to an industrial nation, but it must never be forgotten 
that they provide but the tools which must be as perfect 
of their kind as they can be and without which no work 
can be done, but it is the human, mental, and moral 
qualities of the nation which will decide the issue in the 
world competition 


SNGINEERING AS A PROFESSION. 

A word as to engineering as a profession ; it surely, 
rightly apprehended, is one of the most. ennobling. It 
requres an active brain, making, as it does, a direct appeal 
to the intellect, and it brings a man into intimate contact 





with the laws and processes of Nature and their everlast- 
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ing truths, while constructive work is the nearest 
approach to creation possible to a created being. Con- 
tact with Nature at first hand and the consequent realisa- 
tion of the puniness of man, as well as of his infinite possi- 
bilities, must surely engender a spirit of reverence and 
broaden the mind in a manner few vocations can. It is 
a boon of priceless value for a man to find himself in daily 
contact with men of sense and knowledge, and as he pro- 
gresses in his profession to have for his companions and 
intimate friends those who are in the forefront of thought 
and discovery, and also are among the brighest intellects 
of his day ; it may tend to humility, but it will certainly 
sharpen bis wits and make life better worth living. 

| would particularly impress on the young engineer the 
need for thoroughness in all he does—‘‘ Whatsoever thy 
hand findeth to do, do it with thy might ’’ is a maxim 
applying with peculiar force to engineering. Every piece 
of work carries with it three potentialities or values. The 
first is its money-getting capacity ; at this many stop; 
they may become the richest in their profession, but they 
will not be its leaders. The second is the possibility of 
an enduring monument of the engineer ; this is far greater 
than the first, and of vastly more value to him as a man, 
and it will help him forward in his profession. Lastly, 
there ir the training in experience and in character, and 
this is the most valuable of all. 

Strive after perfection and do not regard the smallest 
job as unworthy of your best efforts. Always say to 
yourself: This work that I am doing will remain per- 
haps long after T have disappeared—let there be nothing 
in it of which 1 need be ashamed hereafter ; let it be im- 
possible to find in it in later years any sign of scamping 
or subterfuge. Let love of your work for the work’s sake 
be your dominant motive and do not aim lower than per- 
fection, even though absolute perfection may be unobtain- 
able : believe me the more material benefits will be added 
to you 











OBITUARY. 





WILLIAM NEWBOLD BAINES. 


Tue death is announced of Mr. William: Newbold Baines 
of ** Elsinore,” Yeovil, which occurred on the 5th inst., at 
Kdinburgh. Mr. Baines’ grandfather was the founder 
of the firm of W. N. Baines and Co., brassfounders of 
Rotherham, and his uncle and father assisted in the 
development of the business. Young Mr. Baines, after 
serving his apprenticeship with Messrs. Pollock and 
McNab, of Hyde, Manchester, and spending some time 
in Germany in order to learn German, went through the 
drawing-office of Messrs. Bellino-Fenderich, of Odessa, 
the pioneers and at that time the most important of the 
engineering concerns in South Russia. He subsequently 
joined his father, who at the time held several agencies 
for important Sheffield and other British manufacturers, 
and when his father died continued the business on his 
own account. He had of more recent years become 
associated in the development in Russia and on the 
Continent of the business interests of Petters, Limited, 
Yeovil, the association culminating some two years ago 
in his election to a seat on the board of directors of that 
company. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 
THe Exvectrro-Harmonic Soctery.—Holborn Restaurant, 
Venetian Chamber. Concert (Ladies’ Night). 6.15 p.m. 


or ENGINEERS.-—39, Victoria- 
“ Apprenticeship of Engineers,” 


Tue Junior INSTITUTION 
street, Westminster, S.W. 1. 
by Mr. Towse. 8 p.m. 

West or ScorLaNnp IRON AND STEEL INstTITUTE. ‘‘ Societies 
Room,” No. 24, Royal Technical College, George-street, Glasgow. 


Paper *‘ Industrial Research,”” by Mr. C. H. Desch. 7 p.m. 
Institution oF MeEcHANICAL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 


Paper, ‘‘Some Notes on Air Lift Pumping,” by Mr. A. W. 
Purchas. 6 p.m. 


MONDAY, NOVEMBER 19ru. 

THe Society or ENGINEERS.—Apartments of the Geological 
Society, Burlington House, Piccadilly, W. Paper, ‘‘ Sewage 
and its Precipitation : Further Experiments,’ by Mr. Reginald 
Brown. 5 p.m. 

TUESDAY, NOVEMBER 20 ru. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—House of 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper 
“On the Oil Prospects of the British Isles,” by Mr. W. H. 
Dalton. 8 p.m. 

THE INstITUTION oF CiviL ENGINEERS.—Great George-street, 
Westminster, S.W. 1. Paper to be submitted for discussion, 
** The Hardinge Bridge over the Lower Ganges at Sara,”’ by Sir 
Robert Richard Gales. 5.30 p.m. 


WEDNESDAY, NOVEMBER 2Ist. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Inaugural address on ‘‘ Science and its Functions,” by Mr. Alan 
A. Campbell Swinton. 4.30 p.m. 

LiverPooL ENGINEERING Socrety.—Royal Institution, 
Colquitt-street, Liverpool.Paper ‘‘ The Conservation of our Auel 
Reserves by the Use of Low Grade Fuels for Power Generation,” 
by Mr. J. B. C. Kershaw, F.£.C., F.S.8. 8 p.m. 

Royat METEOROLOGICAL Society.—70, Victoria-street, West- 
minster, S.W. 1. Papers (1) ‘‘ The Twelve-Hourly Barometer 
Oscillation,” by Mr. G. C. Simpson. (2) ‘* Abnormal Tem- 
perature, with special reference to the Daily Maximum Air 
Temperature at Greenwich,” by Mr. W. W. Bryant. 5 p.m. 


THURSDAY, NOVEMBER 
THe INsTIruTION OF ELEcTRICAL ENGINEERS.—Institution of 


Civil Engineers, Great George-street, Westminster, S.W. 1. 
** Gas Fired Boilers,’ by Mr. 'T. M. Hunter. 6 p.m. 


22ND. 


MONDAY, NOVEMBER 26th. 
THE Junior INsTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. Paper, ‘‘ Die Making, Press Tools, and 
Tin-box Manufacture.” By Mr. D.C. Boyd. 7.30 p.m. 











CATALOGUES. 


SrmpLtex Conpvuirs, Limited, Garrison-lane, Birmingham.— 
No. 666. Illustrated leaflet, describing the Plexsim Hot Bar 
Electric Fire. 

THE Power Gas Economy Company, 50, Wellington-street, 
Glasgow.— Illustrated leaflet describing the Hunter and Hunter- 
Terbeck gas burners. 


TuHE Baldwin Locomotive Works, Philadelphia, Pa.—Record 
No. 86, ‘** Locomotives for Industrial and Contractors’ Service,” 
and Record No. 87, ‘“* Military Supplies.” 


Tue British Thomson-Houston Company, Limited, Rugby.— 
Descriptive Lists Nos. 4153 and 4155—superseding Price List 
4153 and 4155a respectively. Illustrated pamphlets concerning 
oil break switches, Type O, Form C, and Type O, Form E 
respectively. 

Metprums, Limirep, Timperley, near Manchester. Illus- 
trated Leaflets Nos. 86 and 89 dealing respectively with ‘‘ Refuse 
Destruction and Power Production,’ and ‘‘ Apparatus for 
Chemical and Explosives Works, Bleach and Dye Works, 
Oil Refineries, Colour and Paint Works, &c.” 

Tue Sullivan Machinery Company, Chicago.—We have 
received from this firm illustrated Bulletins Nos. 70D and 70E 
dealing respectively with Sullivan rock drills and Sullivan 
submarine rock drills; also catalogue No. 69, which is an 
interesting illustrated pamphlet concerned with Sullivan 
diamond core drills. 

EpeGar ALLEN AND Co., Limited, Imperia! Steel Works, 
Sheffield.—-Cataiogue “‘ B”’ dealing with Imperial manganese 
steel. This is an illustrated pamphlet showing the application 
of this steel to dredger buckets and other parts, crushing 
machinery, conveyors, helmets, body shields, armoured cars, 
machine guns, railway rails, &c. 

Mr. GEorGE Ex.ison, of Wellhead-lane Works, Perry Barr, 
Birmingham, has sent us illustrated lists No. 27 and 28, the first 
of which is devoted to disconnectors for alternating and con- 
tinuous-current circuits up to and including 750 volts, and the 
second to trailing cable sockets and plugs for oil-break gate end 
boxes suitable for continuous and alternating-current circuits 
up to and including 750 volts. 


EpGar ALLEN aND Co., Limited, Imperial Steel Works, 
Sheffield.—This Catalogue ‘‘ D,” third edition, deals with motor 
car and aircraft steels and steel parts. Among other things it 
treats of the firm’s case-hardening steel, 40-ton steel, 3 per cent. 
nickel steel, nickel chrome steel, chrome vanadium steel, special 
valve steel, chrome valve steel, tungsten valve steel, special 
spring steel, and steels for tools, castings, files, saws, twist 
drills, railway and tramway engineering, and forge and press 
work, 

Davip BripGE anv Co., Limited, Castleton, Manchester.— 
The subject of this attractively appointed catalogue is 
‘*Cummins’ New Patent Horizontal Cotton Baling Presses.” 
These presses are horizontal and can be laid down on any floor. 
The loose cotton box being of great capacity, compared with 
those in the vertical presses, gives very ample filling space. Thi- 
enables much more speedy working than with vertical presses. 
A description of the Cummins’ press was given in THE ENGINEER 
of January 3rd, 1913. Another machine which is dealt with in 
this catalogue is an ingenious machine for sampling cotton bales. 


ALFRED HERBERT, Limited, Coventry.—Small Tools, Fifth 
Edition. This little volume is a reproduction by a photographic 
process of the fifth edition of the firm’s standard catalogue of 
small tools. It measures only 6}in. by 4}in., but is excellently 
clear and legible. The bulk of it is taken up with illustrations, 
descriptions, and list prices of tools, for which Alfred Herbert, 
Limited, acts as agent, but which the firm is prepared to guar- 
antee as fully as if it made them in its own works. As it contains 
some 620 pages, it will be understood that a very large variety of 
tools is dealt with—in fact, they are so numerous that any 
specific mention of them is out of the question. 











CHARGING PLUGS AND SockETs FOR ELECTRIC VEHICLES.— 
We have been favoured with a copy of Report No. 74/1917 of 
the Engineering Standards Committee, which contains the 
revised British Standard Specification for charging plug and 
socket for vehicles propelled by electric secondary batteries. 
The great importance to the electric motor vehicle industry of 
a standard charging plug and socket for use with vehicles 
propelled by secondary batteries was brought to the notice of 
the British Engineering Standards Committee in 1914, by the 
Electrical Vehicle Committee of the Incorporated Municipal 
Electrical Association. After consideration, it was decided 
to adopt the dimensions recommended by the Electrical Vehicle 
Association of America, in order that interchangeability should 
be secured between plugs made in both countries, and the 
report was issued in December, 1915—Report No. 74. Early 
in the present year, the Standards Committee (Electrical 
Vehicle Division) of the Society of Automotive Engineers of 
America suggested a small modification in the design of the 
plug, which they found added considerably to the mechanical 
strength and did not affect the interchangeability. The proposal 
was supported by the Electric Vehicle Committee of the 
Incorporated Municipal Electrical Association, and after 
consideration by a Sub-Committee of the British Engineering 
Standards Committee the modification was adopted. The 
revised report was approved by the Main Standards Committee 
in July of this year, and has now been issued. It is, in accordance 
with the new policy of the Committee, of octavo size, and the 
price is Ils. French, Italian and Spanish translations will be 
available shortly. 


Tue Opticar. Socrery.—A meeting of the Optical Society was 
held at the Imperial College of Science and Technology on 
Thursday, November 8th, the President, Professor F. J. 
Cheshire, in the chair. A paper by Lieut.-Colonel A. C. Williams, 

.A., “‘ Description of Certain Optical Stores which have been 
Captured from the Enemy,”’ was read and discussed. The paper 
dealt with military instruments which are representative of 
those employed by the Central Empires. Most of them are used 
in connection with artillery. The first part of the paper had 
reference to the general requirements of such instruments, and 
the methods of their employment. The general scheme of 
direct and indirect laying, of laying out lines of fire, and observ- 
ing fire was given ; and the uses of such instruments as range 
finders, directors, dial sights, clinometers, sighting telescopes, 
binoculars, and periscopes were stated. The second part con- 
tained a detailed description of the instruments, including the 
optical data, mechanical construction, weight, dimensions, &c. 
Special attention wes drawn to any novel points in construction 
and finish, and various useful devices were mentioned. The 
stands and cases used with the instruments were described. A 
few remarks were made upon German graduations, especially 
the milliéme. The concluding part contained some observations 
as to the general design of the instruments as regards service- 
ability, portability, finish, internal cleanliness, the employment 
of complicated prisms, and adjustments. There were also 
remarks as to the magnifications of the telescopes, the use of 
long compass needles, &c. Finally, the principal needs as to the 
designing of military optical instruments in this country were 
considered, and suggestions given as to the most satisfactory 
solution of the question. Samples and lantern slides of prac- 
tically all ‘the instruments described were exhibited. In the 
discussion which followed, Professor A. Barr, Mr. J. W. French, 
Sir A. B. W. Kennedy, Mr. Beck, and Mr. T. Smith took part. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) ; 


Delayed Ministerial Iron Trade Action. 


OPrINiIon has not yet crystallised as to the effect 
of the advance in coal and coke on Midland iron and steel 
prices. The principle of a percentage profit on cost 
apparently represents the idea of the Ministry of Munitions 
rather than an automatic upward movement irrespective 
of existing disparities. It is recognised that the issuing 
of very large contracts on uniform lines has in the past 
enabled manufactured ironmasters to effect important 
economies in cost of production. The market is still held 
up by the uncertainty with regard to price adjustments. 
Traders have been given to understand that an early 
decision might be expected from the Controller of Iron 
and Steel Production, as to the claim of pig iron producers, 
but decision is still postponed. The delay involves a 
great deal of anxiety, and not a little loss to ironmasters 
in some individual cases. Some of the pig iron smelters 
are refusing to book any orders till the new position is 
clearly defined. But as things are, there is little 
opportunity of making any effectual protest, the Ministry 
being quite independent of the market. The pig iron 
houses are little inclined to sell. Some of them state that 
they have closed their books pending a definite announce- 
ment by the Controller. It is admitted that the Govern- 
ment work involved in connection with a general revision 
of prices will take some considerable time, but the‘ delay 
is undoubtedly causing a good deal of inconvenience, 
which even will not be lessened if the advance is made 
retrospective, as is probable. 


Manufactured Iron. 


There are many inquiries for supplies required by 
controlled firms. Small bar iron remains scarce and 
commands high prices. Recently facilities have been 
granted more freely for shipments to France. Three- 
eighths rounds fetch £16 10s. Export demand runs more 
on smaller sizes, and for three-sixteenths, £19 to £21 has 
been paid, the latter being a special price. Iron tube 
discounts have remained stationary for several months, 
but with strip becoming dearer—£16 is now the minimum— 
a revision in wrought iron tube prices would surprise no 
one. Bar iron mills have urgent orders on hand, their 
output being ear-marked for from two or three months 
ahead. Almost the whole of it is for essential purposes, 
and there is, therefore, little scope for merchant business. 
Merchant qualities are quoted £13 15s. net, at makers’ 
works, the same as North Staffordshire bars, while nut 
and bol]t iron ranges between £14 5s. to £14 10s. delivered 
in the Black Country. Puddled iron is in the neighbour- 
hood of £12 15s., but the quotation is nominal. Makers 
have so little to offer that they distribute it among existing 
customers without coming on the market. Large 
quantities are wanted, both as bars and billets. 


Black and Galvanised Sheets. 


The iron and steel sheet trade has received some 
little stimulus from orders placed in the interests of 
American troops in France, but the output in this line 
continues decidedly limited. Makers are permitted to 
charge £19 10s. for small parcels, although the fixed price 
for larger quantities is £17. The regulation appears to 
have the tendency to increase the proportion of smaller 
orders. Galvanised sheets form an insignificant proportion 
of the production. The quotation of £28 for corrugated 
galvanised sheets of 24 gauge is nominal. 


Pig Iron Trade Hesitancy. 


Smelters have adopted the policy, wherever 
possible, of refusing business as one of the methods of 
avoiding complications that may arise in future through 
the operation of the retrospective clause which is anti- 
cipated in the new Government price declaration. The 
current demand for pig iron is enormous. Smelters have 
received general notification, as I last week intimated was 
probable, from the coke ovens that the price is increased 
by 6s. 4d. as from September 17th, except in the case of 
Durham coke, the increase on which is 7s. 6d. Naturally, 
furnace owners expect some equivalent increase in the 
pig iron maxima, but it is probable that whatever 
re-adjustment is made by the Controlling authorities, it 
wiJ] not be on the automatic principle, but will depend 
upon definite evidence as to costs of production. Pig iron 
consumers are unable to effect further purchases except 
on the condition that any increase in values sanctioned by 
the Controller shall be applicable. In these circumstances 
finished ironmakers insist upon a similar clause being 
included in their sale contracts. 


The Steel Trade. 


The pressure for steel in connection with the 
national shipbuilding programme is still the dominant note 
in the heavy rolled stee! situation. It involves increased 
stringency in other branches of manufacture. So far as 
shell bars are concerned, however, there are some large 
accumulations. Only a few American billets are now on 
offer, and manufacturers hesitate to pay tiie price asked, 
£14. Supplies of steel-making basic iron are coming 
forward steadily, and there is an unlimited demand for it. 
Raw and semi-raw steel is distributed for war purposes 
only. Steel strip stands at about £18 minimum, rising 
in urgent cases to £18 10s. Much of it goes into con- 
sumption for ship repairs, hand grenades, aeroplane 
construction, end a host of other purposes. The 
consumption of steel for the execution of Government 
contracts has increased so rapidly that, unfortunately, it 
is beginning to be widely recognised that no re-organisation 
of supplies and distribution, however seriously con- 
templated, is likely to bring more than partial relief. 
Expectations which were held out recently of billets and 
bars being shipped more freely from America have not 
materialised to any great extent thus far. The 
‘“ rationing ’’ of consumers of steel is causing considerable 
interference in business with the general trades of 
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Birmingham and the surrounding districts. Edge tool 
makers, for instance, are only to be allowed 50 per cent. of 
the past three months’ supplies of steel, which, in itself, 
was much below the normal. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE main point of interest in the iron and steel 
market at the moment is the question of the measure to be 
taken to adjust pricesto the alteration in the amount charge- 
able for fuel. It was rumoured that the advance in blast- 
furnace coke was to be 6s. per ton, but it is now definitely 
announced that, the rise is 5s. The latter figure, however, 
is quite sufficient to render all sorts of changes necessary. 
Of course, it does not matter to the blast-furnace owner 
whether the Government pays him 15s. per ton extra on 
all the iron turned out by his furnaces since the middle of 
September, or whether he is authorised to collect this sum 
from the users of the iron; but the furnaceman is not 
the only person affected, and similar compensation might 
be claimed all round. It is certainly very urgent that 
the matter should be brought promptly to a settlement, 
for at present we don’t know where we are. 


Foundry Iron. 


There has been quite a good inquiry for ordinary 
foundry iron on the Manchester Exchange, but sellers are 
not disposed to take orders indiscriminately, and it seems 
that where possible they prefer to avoid selling any large 
quantity. The nominal quotation for No.,3 Derbyshire 
is still 98s. 8d. delivered, plus any further charge which 
may be authorised ; and for No. 3 Staffordshire, 102s. 6d. 
with the same conditions. The hope that these extra 
charges would be defined this week has receded into the 
background, as it is thought that the mere discussion of 
any alternative scheme will take some time. In any case, 
however, business in foundry iron will be restricted by the 
fear of subsequent shortage. The only other foundry 
iron to be had here is Scotch, and that is not plentiful. The 
nominal prices remain at 126s. 6d. to 128s., plus commis- 
sions, but the buyer is, of course, uncertain what the iron 
will actually cost. 


Finished Material. 


There is practically no opportunity now for the 
privat? consumer to obtain any serious quantity either 
of iron or steel. A little of the former is sometimes to be 
had, but the uncertainty of the time of delivery is very 
great. American wire rods at about £26 are the only 
foreign material being offered here. 


Serap. 


Last week there was some disposition on the part 
of dealers to withdraw from the position of sellers, especially 
as regards heavy wrought scrap and good foundry scrap. 
This week the intention is clearer, and it is fairly evident 
that dealers generally are more anxious to buy than to 
sell. It is practically certain that the demand ior heavy 
wrought scrap wi!l not decline, and with any serious 
advance in the price of forge pig iron it may easily be 
possible to obtain not only the full £7 which is now offered, 
but the legitimised dealers’ profit of 2} per cent. This 
would mean £7 3s. 6d., delivered from a dealer’s yard to the 
nearest station, for heavy scrap prepared for the use of the 
forges. The position in foundry scrap is equally strong if 
not stronger, provided the decision is taken to raise the 
price of pig iron in proportion to the rise in coke; but, 
of course, this is uncertain. Meanwhile there is no 
advantage to the dealer in selling cast scrap until he knows 
what is going to be done, for the price is not likely to be 
Jower than at present, and there is a good chance that it may 
be higher. Possibly a fair quality of cast scrap could siill 
be bought at 110s. delivered free to a buyer’s station ; 
but whether any special textile scrap could now be bought 
at 115s. is doubtful. The latter may be worth a good 
deal more in the near future. Heavy steel scrap for 
melting is still rather neglected here, but so far I have not 
met with any offers of it at less than the maximum price 
of 105s. on trucks. It is, perhaps, more difficult to obtain 
the 2} per cent. on top of this price now. In steel turnings 
business remains dull, as the value is something less than 
the maximum fixed. 


Metals. 


The nominal prices for copper have not been 
altered, and one does not find that it is any easier for the 
outsider to buy any. Old gun-metal is inquired for, and 
up to about £130 is paid for a reliable quality. English 
ingot tin is quoted at £273 10s. 


The Definition of a Chemist. 


There was a very large attendance of chemists 
at the meeting which was held on Saturday last in 
Manchester, to discuss the formation of a British Associa- 
tion of Chemists. In his introductory remarks, Dr. Alfred 
Rée, who presided, said that this was the only country in 
which the term chemist was applied to the pharmaceutist. 
This was an anomalous position which could only be 
remedied by united action. Dr. R. B Foster and others 
spoke in advocacy of the formation of the proposed 
British Association, and the definition of a chemist 
adopted was “any person holding a University degree— 
or its equivalent—with chemistry taken as the principal 
subject, or anyone practising pure or applied chemistry 
in a responsible position for at least five years.” The 
suggestion was made that the proposed association should 
obtain power to act as the sole registration authority for 
all chemists, but it was decided that before the association 
became incorporated under the Companies’ Act, a 


committee should approach the Institute of Chemistry 
and advocate that this body should widen its scope. 
Sympathetic consideration of the proposal was promised 
by members of the Institute who were present at the 
meeting. 





» coke and gas-fired crucible furnaces. 





Gas Furnaces. 


A very comprehensive paper on this subject was 
read a few days ago before the Manchester District Junior 
Gas Association, by Mr. Arthur¥Forshaw, M.Sc., who is 
the chief chemist to the firm of John Wright and Co., 
Birmingham. The paper contained a large amount of 
information concerning the many types of gas furnaces 
in use, the processes for which they are used, and the 
metallurgical reasons prompting each particular heat 
treatment with its appropriate furnace. A considerable 
portion of the discourse was taken up with the subject of 
The author alluded 
to the great strides in the last few years in the crucible 
melting furnace. Although gas-fired crucible furnaces 
have been on the market for a number of years, it was 
safe to say that only within the last four or five years had 
gas melting become a commercial proposition ; and, indeed, 
gas melting as such had so far only touched the fringe of 
the business. The great bulk of metal in this country was 
melted by coke. Ina recent paper it had been stated that 
the best pit type coke furnace melting brass had a thermal 
efficiency of about 5 per cent. Even this low figure is a 
great improvement on some of the earlier types of coke 
furnace. High as this consumption was, Mr. Forshaw said, 
there was a type of furnace which eclipsed it. It consisted 
of a large chamber holding four to six pots. These were 
surrounded with, and buried in, coke. The top of the 
chamber contained a flue. Access to the pots could not 
be obtained once the fire had started ; so, in order to get 
full charges of molten metal, they were piled up high with 
the ingots or scrap, which was thus in direct contact with 
the coke. Under these conditions the fuel consumption 
was about 300 per cent. of the metal melted; while the 
latter, owing to its exposure to gases and coke, contained 
much oxide and sulphide. One of the points mentioned 
in favour of gas melting, as compared with coke, is the 
possibility of increased output by the former for a given 
size of plant. This increase, the author said, might be a 
very substantial one and amount in some cases to 100 per 
cent., though more frequently it ranged from 50 per cent. 
upwards. 


Smoking in the Workshop. 


The perverseness of human nature which leads 
it to do something expressly forbidden by those in 
authority has frequently been the cause of the fracture 
of rules on the part cf the workers. This may account 
very largely for the desire on the part of workmen to 
indulge in a smoke during working hours, and although 
there is something to be said against the practice of the 
smoking habit in workshops on the ground of cleanliness 
and order, it has sometimes been found that by removing 
the embargo against this form of indulgence the clestre 
to exercise it has diminished. An instance of this kind 
recently presented itself to me. In the course of a visit 
to a well-known engineering establishment in this district 
lately, I saw not a single case of a workman indulging in 
** the fragrant weed,’ although I was informed that smok- 
ing during working hours was permitted. What is more, 
the manager informed me that since the permission to 
smoke had been granted, there was surprisingly little 
smoking carried on, and that the tendency on the part 
of some workers to leave their jobs to enjoy a pipe in 
privacy, with a correspending reduction in output, had 
decreased to a surprising extent. This is a point which 
is worth bearing in mind, and it would be interesting to 
know whether the experience obtained in other shops 
confirms that in this particular establishment. 


Further Government Restrictions on Cotton Spinning. 


In order to efiect a further economy in cargo 
space, the Cotton Control Board, on Monday last, decided 
to reduce the consumption of cotton by a greater limita- 
tion of the number of working spindles. The restriction 
applies to American and other kinds of cotton, with the 
exception oi Egyptian and Sea Islands. Commencing 
on Monday next, no firm using American cotton will be 
permitted to work over 60 per cent. of its machinery, 
spinning and preparatory, unless it has written instruc- 
tions from the Government todoso. Spinners of American 
cotton, licensed to exceed the 60 per cent. limit of produc- 
tion, will be required to pay a sum of 14d. per spindle 
per week. The position of spinners using Egyptian and 
Sea Island cotton remains unaltered for the present, 
but the Board of Control wishes it to be clearly under- 
stood that there may have to be a still further reduction 
in the near future if the freight available does not show 
material improvement. In the meantime, the weaving 
branch of the cotton industry, which finds employment 
for some 200,000 workers, is not without its troubles, as 
the Northern Counties Textile Trades Federation, which 
embraces the whole of the operatives in the manufac- 
turing branch of the cotton industry of this county, has 
made an application to the employers for an advance of 
wages of 40 per cent. The weavers since the commence- 
ment of the war have already received advances amount- 
ing to 20 per cent. 


Barrow-tn-Furness, Thursday. 
Hematites. 

There is no cessation of activity in the hematite 
pig iron trade of this district. On every hand there is a 
very busy state of affairs, and this is likely to be the case 
for an indefinite period. There is, too, every likelihood 
of things being busier still by the end of the year, as given 
fuller supplies of raw material, some of the furnaces at 
present being rebuilt or relined will be put into operation. 
The demand for iron is full all round. On local account, 
steel makers at Barrow and Workington are taking large 
and regular supplies 6f metal and absorb a big proportion 
of the output of several works. Prices are maintained at 
the maximum level, with parcels of mixed numbers of 
Bessemer iron at 127s. 6d. per ton f.o.t., and special 
brands at 140s. per ton. 


Iron Ore. 


There is more activity in the hematite iron ore 
trade. More men have been put on and many more are 
expected in the Furness district and also in Cumberland. 
The necessity of a fuller output is recognised all round, for 





without more ore the furnaces that are being prepared for 
work cannot be lighted. The demand for foreign ores— 
from Spain—is well maintained. At Hodbarrow Mi:es 
120 miners arrived on Saturday from Scotland. 


Steel. 

In the steel trade there is plenty of industrial 
life. At the Barrow works most of the activity is confined 
to work of national importance, and a good steady output 
is being maintained of several semi-products. These are 
in strong demand on local as well as general home account, 
Every available mill is engaged. Rails are quiet exce)} 
for special account. For steel shipbuilding material ther: 
is a brisk demand both for plates and castings. Thu 
foundries are fully employed. Steel prices run as 
follows :—Heavy rails, £10 17s. 6d. to £11; light rail., 
£14 to £14 10s.; heavy tram rails, £14; billets, £10 7s. 6c; 
ship plates, £11 10s.; and boiler plates, £12 10s, per ton. 


Fuel. 

The demand for steam coal is brisk at 27s. 6: 
to 30s. per ton delivered, and house coal is in full reques; 
at 30s. to 39s. 2d. per ton delivered. East Coast coke i 
dearer at 38s. 6d. to 40s. 6d. per ton, and Lancashir 
cokes are up to 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Tue Cleveland iron trade position shows but 
little change. Business is still held up by the uncertainty 
with regard to price adjustments. Traders had been 
given to understand that an early decision might be 
expected from the Ministry of Munitions as to the claim 
of the pig iron producers for an advance in the maximum 
prices, corresponding to the increased cost of coke. They 
are, however, still in the dark. The long delays in making 
known the conclusions of the authorities involve a great 
deal of extra work and anxiety, and not a little loss 
in individual cases. As things are, however, there is 
little opportunity of making any effectual protest, 
the Ministry being independent of the market. Under 
such conditions, it is only natural that business should 
be held up to some extent. Another great source of 
difficulty to the trade is the shortage of trucks, which 
is a obstacle to regular deliveries under cur- 
rent contracts. How serious the position in this respect 
has become may be judged from the fact that in some 
instances the November deliveries have not even yet 
been commenced, the iron having to be put into stock. 
In the export trade, the outlook is improving. Licences 
for Italy for September should soon be coming to hand, 
as the allocations for that month have now been made by 
the Italian Government, though they still await con- 
sideration by the home authorities. The total pig iron 
production on the North-East Coast has been diminished 
by the blowing out of a furnace on special iron. There are 
now thirty-four furnaces on Cleveland pig iron, twenty- 
eight on hematite and thirteen on special kinds of iron. 
For home consumption No. 3 Cleveland pig, No. 4 foundry, 
and No. 4 forge stand at 92s. 6d., with a premium of 4s. 
for No. 1. The export prices are :—No. 1, 107s. 6d.; 
No. 3, 102s. 6d.; No. 4 foundry, 101s. 6d.; and No. 4 
forge, 100s. 6d. 


serrous 


Hematite Pig Iron. 


The hematite pig iron trade is kept in a ceaseless 
state of activity in order to meet the almost limitless 
demand for war purposes for our own needs and those of 
our Allies. The whole of the output is going into immediate 
consumption. The chief question at the moment is 
whether the Ministry of Munitions intends to advance 
the maximum prices. Some makers are only accepting 
new business at date on the condition that the prices 
remain open pending ascertainment of the intention of the 
Ministry. In other instances, a protective clause is 
inserted in contracts. For the most part, however, the 
parties are relying on the Government department to see 
them righted in the event of any advance in the maximum 
being made. Meanwhile, the price of East Coast mixed 
numbers stands at 122s. 6d. for home consumption, and 
141s. for export to the Allies. 


Iron-making Materials. 


In the foreign ore trade the deliveries coming 
forward are relatively more satisfactory, and consumers 
are kept going. Coke is in fairly good supply and strong 
at the new maximum rates, good medium furnace kinds 
realising around 35s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


Indications point to all kinds of work in finished 
iron and steel being prosecuted more vigorously than ever, 
and to the fact that an enormous tonnage of material is 
being turned out. There is no falling off in the demand 
for steel. Indeed, if anything, it grows more intense as 
day follows day, and this notwithstanding the exceptionally 
heavy output from every steel-producing establishment in 
the district. Industries outside the current of direct war 
supplies are being rationed, and some of them are getting 
a very slender allowance indeed, if any at all. The 
suggested reorganisation of supplies and distribution is 
not likely to bring any relief, because the consumption of 
steel for essential purposes has increased so rapidly. The 
expectations which were held out recently of billets being 
shipped more freely from America have not materialised 
to any great extent thus far. The manufactured iron 
trade presents no new features. A very active state of 
affairs continues in the departments on munitions of war 
of one sort and another. Opinion has not crystallised as 
to the effect of the advance in coal and coke on finished 
iron and steel. The principle of a percentage profit on 
cost apparently represents the idea of the Ministry rather 
than automatic upward movements, irrespective of 
existing disparities. It is recognised that the issuing of 
very large contracts on uniform lines has enabled manu- 
facturers to effect important economies in cost of 
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production. The principal quotations for home trading 


are as follows :—Steel ship plates, £11 10s.; steel boiler. 


plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship rivets, 
£19 10s.; common iron bars, £13 15s.; best bars, £14 5s.; 
double best bars, £14 12s. 6d. The following are nominal 
quotations for export :—Common iron bars, £15; best 
bars, £15 5s.; double best bars, £15 12s. 6d.; treble best 
bars, £16; packing iron, £13 10s.; packing iron, tapered, 
£15 15s.; iron ship angles, £15; iron ship rivets, £18 10s.; 
steel bars, basic, £16 10s. to £17 10s.; steel bars, Siemens, 
£16 10s. to £17 10s.; steel ship plates, Zin. and upwards, 
£13 10s.; foin., £13 15s.; Jin., £14; *%in., £16; Jin., £18; 
steel boiler plates, 20s. on the foregoing prices; steel 
joists, £11 2s. 6d.; steel sheets, singles, £20; steel sheets, 
doubles, £22; steel hoops, £17; heavy sections of steel 
rails, £12. 


Shipbuilding and Engineering. 


Great activity still characterises the shipbuilding 
and engineering trades on the North-East Coast. Capital 
progress is being made with the construction of standard 
ships. Reports regarding material are more satisfactory, 
as showing marked improvement in deliveries. Practically 
90 per cent. of the output of the rolling mills in this district 
is now ear-marked for the shipyards, and this has had a 
pronounced effect upon the conditions of supply. The 
neutral orders for new tonnage continue to excite a good 
deal of discussion, and though shipowners have been 
somewhat reassured by answers in the House of Com- 
mons, they are determined to keep a sharp eye on the 
situation. The North of England Shipowners’ Association, 
which passed the first resolution on the subject, has 
followed it up by drawing the attention of the Govern- 
ment to the new law passed in Norway by which part of 
the Norwegian shipowners’ excess profits is to be refunded 
to them for the purpose of replenishing their fleets, and 
also to the threatened control of Dutch shipping by 
Germany, pointing the moral that the British Government 
needs to revise its policy, which appropriates so much of 
the shipowners’ excess profits. The fact still remains 
that neutral owners can afford to build new vessels at 
greatly inflated prices, and are willing to pay for them if 
they can only get the ships. British owners maintain that 
they cannot build at such prices so long as their excess 
profits are commandeered by the Government to the 
present extent. 


The Coal Trade. 


The coal] trade gives no evidence of improvement, 
but is rather worse if anything. Business continues to 
proceed slowly so far as the export trade is concerned, 
which at this season of the year ought to be brisk. Apart 
from a few shipments to Norway and Sweden, and a 
number of loadings for Holland, which are proceeding 
now fairly regularly, there is little else moving to neutral 
countries, odd shipments to Spain and Portugal accounting 
for the rest. Requisitioning on account of Admiralty and 
other national requirements proceeds on quieter lines than 
could be hoped for, but the volume of this trade is still 
considerable. In these circumstances collieries are 
having a bad time, and they are vnable to work with any 
sort of regularity. Supplies are everywhere in excess of 
the market requirements, and producers have been obliged 
to reduce their output. In the Northumberland section 
the only notable animation is for such descriptions as 
peas and nuts, for which demand is very keen for home, 
and pressing for export. Best steams are irregular, and 
buyers are readily able to cover at trom 29s. 6d. to 32s., 
according to destination. Second steams are plentifully 
offered and obtainable at the minimum schedule prices. 
As to Blyth and Tyne smalls the situation is unchanged. 
Stocking goes on very heavily. In the Durham section 
there is no abatement in the number of inquiries for gas 
coals. The home trade is brisk, and as far as facilities by 
rail will allow, a considerable quantity of business is being 
done. Coking coals and smithies are active for home 
trade and firm, but limited for export. The tone of the 
coke trade is brisk, all qualities being scarce and fully 
taken up both for home and export. The principal 
quotations are as follows :—Northumberlands: Best 
Blyth steams, 29s. 6d. to 32s. 6d.; second Blyth steams, 
25s. 6d. to 28s.; Tyne primes, 29s. 6d. to 32s.; North 
Northumberland prime steams, 29s. 6d. to 30s. 6d.; un- 
screened for bunkers, 23s. 6d. to 25s.; household coal, 
22s. tid. to 23s. 6d. for home trade, 28s. 6d. to 32s. 6d. for 
export ; best Blyth smalls, 2Is. to 22s. 6d.; North 
Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. to 
32s. 6d.; peas and nuts, 31s. to 33s. 6d. Durhams: 
Steam (locomotive), 3ls. to 32s. 6d; special Wear gas, 
26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; second gas, 
23s. 6d. to 26s.; ordinary bunkers, 26s. 6d.; bests, 27s. 6d.; 
superiors, 30s.; smithies, 29s. to 32s. 6d.; peas and nuts, 
3ls. to 33s. 6d.; coking coals, 26s. 6d. to 27s.; coking 
smalls, 19s. 6d. to 2%. 6d.; patent oven coke, 42s. 6d. to 
45s.; blast-furnace coke, 33s. for home use, 42s. 6d. for 
export: gas coke, 32s. 6d. to 35s. 








SHEFFIELD. 
(From our own Correspondent.) 
Labour Matters. 


As I hinted last week a certain amount of 
unrest is manifesting itself amongst unskilled workers in 
the engineering and foundry trades here—presumably 
part of a general agitation throughout the country. 
It appears to arise out of the omission of these workers 
from the grant of 124 per cent. advance recently awarded 
by the Ministry of Munitions to skilled labour. Two 
crowded meetings of the men have been held, and at the 
second a resolution was passed unanimously adopting 
the recommendation of the Joint Committee that a ballot 
vote should be taken on the question of whether there was 
unanimity regarding a ‘‘ down tools ”’ policy in an attempt 
to obtain an extension of the 12} per cent. award, ‘ or 
equivalent, whichever be the higher,”’ to all workers in the 
engineering industry. It was at the same time arranged 


that. ballot papers should be returnable for Tuesday last, 
the result to be declared to the shop stewards of the various 
organisations on the following day. Another question 





of wages affects the cutlery trade. The remarkable 
movement now being pushed forward for completely 
modernising this industry is leading to all kinds of changes. 
The chief feature is the extensive introduction of ma- 
chinery. Firms are gradually overcoming old-fashioned 
prejudices favouring hand labour, and. are recognising 
that the only hope of the industry in the future lies in a 
permanently increased output, such as can only be 
obtained by the installation of machinery wherever it can 
possibly be used. Then, of course, it was inevitable that 
the discovery should be made, especially in view of the 
extreme shortage of men, that this machinery, or a larg > 
percentage of it, can be managed by women, whilst, as 
regards wages, a largely increased output naturally sug- 
gested the ability of employers to make the earning powers 
of the employees higher. This suggestion led the repre- 
sentatives of the cutlery workers to seek a 20 per cent. 
advance for all piece and datal workers, but the employers 
considered that was asking too much, and offered 10 per 
cent. That offer was rejected by the men, who ultimately 
agreed to accept 15 per cent., this advance being extended 
to women workers also. It was admitted at a meeting 
held on Sunday that to-day women are an important 
factor in the cutlery industry and are doing highly skilled 
work which before the war was considered impossible 
unless one had first served an apprenticehsip. On some of 
the new machinery, notably in razor manufacture, I have 
myself witnessed women and girls doing excellent skilled 
work after less than six months’ tuition. The extra- 
ordinary point is that prior to the war there was a rooted 
tradition that the particular skill required for such work— 
by hand—was passed down from father to son, and for 
any other persons to obtain admission to the craft was a 
most difficult undertaking. 


Lubrication of Cutting Tools. 


Oils used for lubricating eutting tools whilst 
they are on the lathe presented the subject that occupied the 
attention of the Sheffield Society of Engineers and Metal- 
lurgists on Monday evening. Dr. Arnold presided over 
the meeting, which was held at the University. Mr. E. C. 
Broomhead, of North Lincolnshire, contended that in 
such oils the water content should not exceed 7 per cent 
that they should not easily foul or turn rancid, and that 
they should not have a high degree of alkalinity. Some 
of the oils at present in use, he said, contain from 30 to 
50 per cent. of water, which reduced their effectiveness. 
Specimens of specially-compounded oils were shown, and 
it was pointed out that though the war had run the prices 
up severely, satisfactory oils were to be obtained, whilst 
when the war was over there was no reason to doubt British 
manufacturers would be fully able to produce oils equal 
to anything Germany had ever put on the market. 


Canteen for Women. 


The Ministry of Munitions, which has already 
done so much at the projectile factories for the encourage- 
ment of welfare work amongst women munition makers, 
has now gone a step further by the provision of a new 
canteen for women in the centre of the works’ area. 
It is not a pretentious place ; indeed, compared with the 
canteen at the National Projectile Factory here, managed 
by Thomas Firth and Sons, where 2000 women and girls 
sit down to a meal together, it is quite small, for the new 
building will only seat about 130 diners at one time, 
though it is expected that two or three times that number 
will be able to avail themselves of its advantages each day. 
An excellent plain dinner consisting of a cut from the joint, 
two vegetables and sweets is provided for a matter of 
eightpence, and after the repast there are opportunities 
for music and other recreation. This just shows the new 
spirit that pervades the factory area of Sheffield. It 
is becoming quite the usual thing, for this canteen is but 
supplementary to the more extensive provisions made in 
the various works. As firms re-arrange their premises 
to-day the canteen and the washing accommodation are 
now almost regarded as essentials, whereas not very long 
ago they were seldom thought about, let alone provided. 
Then, again, ambulance departments are being given very 
proper attention, and many firms are spending considerable 
sums in order to make the equipment of these first-aids 
to the injured worker complete and up to date—that is 
to say, they are going far beyond the limit laid down under 
one of the latest Government regulations. Most elabor- 
ately fitted up are some of these buildings. 


Interesting Court Cases. 


Two interesting cases were heard hero the 
other day, one at the County-court, and the other 
at the Munitions Tribunal. In the former the question 
raised was whether if the rate of wages a workman was 
earning when he suffered an accident had since been 
increased by means of a war bonus, an award of compen- 
sation regarding the accident should be based on the old 
rate or the new. The applicant, a labourer, was working 
at Hadfields in June of last year when the great toe 
of his left foot was so injured by a piece of metal acci- 
dentally dropped by another workman that it had to be 
amputated. At that time applicant was averaging in 
wages £2 Is. 3d. per week. After being away from work 
for nearly a year, during which time he received £1 per 
week, he returned and was given similar work, though not 
quite so heavy as formerly. The firm’s books showed 
that the man was now earning slightly more than before 
the accident, but applicant’s point was that 8s. of that 
amount represented an award granted to the workers by 
the Committee on Production since the accident and that 
it therefore should not be taken into consideration in 
this case. He consequently asked for an award of 10s. 5d. 
per week as from May last. Hadfields opposed that view, 
and also pointed out that before the accident the man 
worked most Sundays, whereas now Sunday work had 
been stopped. Were he working on Sundays his average 
wages would be 10s. a week higher. In the end, Judge 
Benson held that he must regard the wages as a fixed 
amount, and as applicant was earning as much as he did 
earn before the accident, there would be no award of 
compensation. His Honour, however, granted a declara- 
tion of liability, so that should the war-time increase of 
wages be taken off or the man’s earnings decrease in conse- 
quence of the accident, the case might be re-opened. 
In the other Court half a dozen men were charged with 





refusing to obey orders and leaving the works without 
permission. Defendants were engaged on light shell 
machines, and on one occasion at the end {of last month, 
as no material was ready for them, they were put on 
to shrapnel, They continued at the job from 5 a.m. to 
breakfast time, when they left the place and did not return, 
with the result that an output of 300 shells was lost. 
The excuse advanced by the men was that the shell was 
so hard they could not make a living out of it, but according 
to the foreman, a small boy was put on to the job and turned 
out 70 shells. The chairman (Sir William Clegg) discredited 
the defendants’ excuse, in view of what the lad had done, 
and fined each of them a sovereign. 


National Alliance Attacked. 


Tt is a disappointing feature of the present 
position that a resolution pledging opposition to the 
National Alliance of Employers and Employed was passed 
by a large majority at a small meeting on Tuesday of the 
Sheffield Trades and Labour Council. The resolution 
declared the Council’s belief ‘“‘that the efforts of all 
working-class industrial and political organisations should 
he directed towards securing for the workers the full 
fruits of their industry; that inasmuch as this object 
necessarily conflicts with the interests of the employing 
class, the Council declares its uncompromising hostility 
to the National Alliance, which it regards as an attempt 
to divert the efforts of the workers to secure the object 
set forth above by glossing over the fundamental 
antagonism between the interests of the two classes 
involved.” Happily, the voice of the minority was 
plainly heard through the representative of the Steel 
Smelters’ Union and the engineers’ representative, the 
latter contending that labour had ultimately to go to the 
conference table, whether their strikes were victories or 
not. Strikes, he added, were costly, and the money 
involved would be better spent on political organisation 
and representation. But what does the language of the 
irreconcilables mean? It means that if only they can 
obtain their way, which God forbid, the industrial era 
which is opening with so much promise will be ruined, 
and that the great new opportunities now being offered 
to British trade and commerce wiil pass to the enemy. 
‘* Fundamental antagonism !”” Wasever such anarchical 
nonsense exceeded in the reddest days of Trafalgar-square ? 
If certain sections cf Labour have had reason for mis- 
trusting Capital, the latter, as represented by large 
employers, have had equal, if not more cause to distrust 
Labour, some members of which have ever been ready to 
repudiate bargains and throw over the employer at a 
moment deliberately chosen so as to synchronise with the 
latter’s complete discomfiture, if not ruin. There has in 
the past been blame on both sides for misunderstandings 
that should never have been permitted to develop, but 
between that and the present attempt to perpetuate 
‘‘ fundamental antagonism,” there is a very wide difference. 
In view of the vast prospects unfolding themselves in the 
industrial world, Capital has unreservedly offered its 
hand to Labour, and the responsible, thinking sections of 
the latter have as honestly responded. The new spirit is 
moving both interests to advance in unison for their 
mutua! henefit. It is inconceivable that any but a small 
minority can be found in the Labour ranks of Sheffield 
prepared to support the retrograde resolution passed at 
the meeting on Tuesday, which would rob the workers of, 
and not secure for them, the full truits of their industry. 
The Alliance is a genuine attempt to establish lasting good 
relations between Capital and Labour. 


The Munitions of War Committee. 


A mural tablet to the memory of the late Col. H. 
Hughes, C.B., C.M.G., was unveiled on Monday in the 
library of the Sheffield University, during a meeting of 
the Munitions of War Committee, of which he was the 
founder and first president. The Cutlers’ Company and 
the Chamber of Commerce, with both of which Col. 
Hughes had the closest relations. were represented, and 
many other leading business men of the city were present. 
Col. Hughes died suddenly whilst engaged in business of 
national importance in London last January, and his 
lifelong friend, Alderman A. J. Hobson, who presided at 
the ceremony of unveiling, said that all they could do 
was to carry on in order that the men who had fallen by 
the way should not have given their liv.s in vain. Then 
they would achieve the victory for which they were 
fighting. 


Iron, Steel, and Coal. 


In pig iron the tendency continues to be very 
strong indeed in the direction of an increasing output of 
basic quality, and in consequence the production of forge 
and foundry is bound to suffer. Hematite iron supplies 
are coming forwardat about the same ratethat has prevailed 
of late—that is, so far the looked-for augmentation of 
output, even with the Scottish miners now at work on 
the Cumberland orefields, does not seem to have 
materialised, though deliveries of special low phosphorus 
iron in this district are fairly good. Swedish material, 
especially with the kroner at its present level, is practically 
out of the question, both for iron and steel. The demand 
for all kinds of steel is strong, - xcept, perhaps, for carbon 
steel melted by electric furnaces Alloy steels for aircraft 
work are in heavy demand and the market for high-speed 
qualities is very active. Cutlery manufacturers are now 
confined to shear stee] and “discards” for their raw 
material. Makers of expensive to: steels here are feeling 
considerably anxious about their foreign business, 
appearances being rather against the retention ultimately 
of the barest margin of it, with grave fears regarding the 
recovery after the war of this class of business from some 
of the oversea markets that have had to be dropped. 
In certain cases consuming countries have learnt to supply 
themselves, and may not retvrn to us. The general 
outlook for the steel trade appears to favour the view 
taken in some quarters that in the future we shall have to 
devote a very great deal more attention to the production 
of basic steel, with, presumably, a permanent restriction 
of the use of hematite iron, and if this opinion is well 
grounded, it will account, to some extent, for the con- 
versions of blast-furnaces to hasie makes. There seems 
to have been nothing settied yet as to any revision of iron 
prices, but if such a change is made in an upward direction 
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finished iron and steel are bound to move up in sympathy. 
The scrap market is in a healthy condition. ‘The situation 
in the steam coal market becomes uncomfortably tight. 
with practically no opportunities now for anyone to put 
fuel on the ground. Slacks are strong and house coals 
almost unchanged. Coke is in full demand. Best South 
Yorkshire steam hards are quoted 19s. to 19s. 6d.; best 
Derbyshire, 18s. 6d. to 19s.; seconds, 18s. to 18s. 6d.; 
cobbles, 17s. 6d. to 18s. 6d.; nuts, 17s. to 17s. 6d.; washed 
smalls, 14s. 6d. to L5s.; best hard slacks, 14s. 3d. to 14s. 6d.; 
seconds, 13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to 14s.; 







peas, 12s. to 12s. 6d.; small slacks, 9s. to 10s.; branch 
(house), 22s. 6d. to 23s. 6d.; and best Silkstone, 20s, to 


21s. per ton at pits. 








SCOTLAND. 
(From our own Correspondent.) 
Markets Unsettled. 


THE industria! activity in Scotland is as pro- 
nounced as ever, but a feeling of uncertainty with regard 
to future operations has become apparent within the past 
few days. One of the chief reasons for this is the changed 
conditions contingent on the recent advance in the cost 
of coal. Where prices are unfixed they have already been 
considerably advanced, but producers, generally, are more 
concerned about the fixed charges. Official prices have 
now been in force for a considerable period, during which 
wages have been raised, and many are of the opinion that 
since costs of production have become still heavier through 
the additional cost of fuel, a new scale of fixed prices should 
be arrived at, or that the Government should be respon- 
sible for the increased cost of production. In the mean- 
time, the works are kept employed remarkably well, but 
the near future should witness an even greater state of 
efficiency. 


Ironmoulders’ Wages. 


An application by the Associated Tronmoulders 
of Scotland for an advance in wages has been met by the 
award of the Committee on Production of an increase of 
5s. per week to time-workers, aged 18 years and over ; 
2s. 6d. per week to youths and apprentices under 18 years, 
with a further advance of 2s. 6d. on attaining that age ; 
and 5s. per week to piece-workers and premium-bonus 
workers over and above their week’s earnings, calculated 
on the present basis. The advances to be paid from the 
first full pay in December, 1917, and regarded as war 
advances due to increased costs of living. 


Coal Contracting. 


At the conference of the National Union of Mine- 
workers in Scotland, held last week, one of the resolutions 
passed dealt with the system of contracting for ordinary 
coal-getting in mines. It was asserted that in many 
instances the individual who obtained the contract acted 
as a form of slave driver over men under him, in order to 
procure the greatest possible output of coal. It was 
resolved to take immediate steps to have the system 
abolished throughout the Scottish coalfield. 


Pig Iron. 


The Scotch pig iron trade presents no new feature. 
The output of hematite is still absorbed by local steel 
works engaged on Government work, and business in 
iron-making brands is largely confined to transactions 
in forge qualities. Shipments are very meagre apart 
from the requirements of the Allies. Prices are now con- 
siderably firmer. 


Quotations. 


The following prices are subject to an increase 
of between 2s. 6d. and 5s. per ton. Monkland and Carn- 
broe, f.a.s. at Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, 
No. 1, 122s. 6d.; No. 3, 120s.; Clyde, Summerlee, Calder 
and Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, 
No. 1, 131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ard- 
rossan, No. 1, 130s.; No. 3, 125s.; Eglington, at Ardrossan 
or Troon, and Dalmellington, at Ayr, Nos. 1, 126s. 6d.; 
Nos. 3, 121s. 6d.; Shotts and Carron, at Leith, Nos. 1, 130s.; 
Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


Outputs from the Scotch steel and iron industries 
continue on a high level. At the steel works the demand 
for shipyard material alone is a very big item, while shell 
bars are as busy as ever. With the ever-increasing utili- 
sation of all materials for national work, the supplies avail- 
able for private consumption have shrunk in many in- 
stances to minimum quantities. The pressure for black 
sheets of the heavier gauges is particularly keen. The 
malleable iron makers have very full order books, and 
continue to bestow first attention on war requirements 
to the detriment of ordinary users. Some shipments 
of “Crown” iron bars are still going through, but that 
class of business is slowly but surely disappearing. The 
engineering trades are also full up with orders on Govern- 
ment account, while the output from the shipyards is main- 
tained. 


Coal. 


Conditions in the Scotch coal trade are still of 
a very dull description, and prospects of improvement 
are not bright. Collieries in the Western district are as 
yet managing to keep employment at a comparatively 
high level owing to industrial and household orders, but 
in the Lothians and Fifeshire the reverse is the case. 
Generally speaking, first quality navigations and steams 
are comparatively well sold with other sorts, showing 
accumulated stocks. The aggregate shipments from 
Scottish ports during the past week amounted to 148,947 
tons, compared with 138,662 in the preceding week, and 
169,432 tons in the corresponding week last year. Ell 
coals are quoted f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 
28s. to 30s.; navigations, 30s.; steams, 27s. 6d.; treble nuts, 
23s.; doubles, 22s.; singles, 21s.; first-class screened navi- 
gations, f.o.b. at Methil or Burntisland, 29s. to 31s.; first- 





class steams, 28s.; third-class steams, 24s.; best steams, 
f.o.b. at Leith, 26s, 6d.; secondary qualities, 25s. 6d. per 
ton. These prices are subject to an additional charge of 
2s. 6d. per ton, with the exception of shipments to France 
and Italy. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Pooling Business. 


THERE has been considerable discussion of late 
concerning the position which has arisen from the 
pooling of business. Cardiff exporters to Italy decided 
recently to pool orders, and a.scheme was arranged under 
which exporters should receive a percentage of the pool 
based on the proportion of their shipments as from 
January Ist, 1913, to October, 1916. Serious doubts 
are entertained in some quarters as to whether the scheme 
will be worked satisfactorily. The question is how 
the excess profits tax will operate, and the Treasury has 
been communicated with on the subject. The scheme was 
made retrospective to Nov. Ist, 1916, so that those firms 
which have shipped to Italy since that date are expected 
to hand over to the pool profits on that business. It has 
been stated that the alternative to agreeing to this is that 
the firms in question will not be allowed licences to ship 
in the future or be permitted to take part in the pooling 
scheme. Then, again, the remuneration of I}d. per ton 
to be paid the exporters who effect the shipment of coal 
under the pooling scheme is not considered by many as 
adequate. Swansea exporters have adopted the pooling 
arrangement for French business, but their scheme differs 
from the Cardiff arrangements. At Swansea the scheme 
for France is to come into force on January Ist next, 
and the fittage for exporters is to be 6d. per ton, but the 
exporters are to carry out their own shipments based upon 
the percentage of the business to come to them according 
to their exports from January Ist, 1913, to May, 1916, 
whereas at Cardiff shipments will be effected by six 
exporters, who will be substituted at the end of each 
three months 


Shipyard Sites. 


Considerable interest is being displayed in the 
matter of the new shipbuilding yards to be established 
by the Government in this district, portending as it does 
unprecedented industrial activity. It is definite that three 
of the yards will be situated in the upper regions of the 
Bristol Channel. One is to be at Chepstow at the mouth 
of the Wye, the second at Portbury near Portishead, and 
the third at Beachley on the banks of the Severn, a mile 
and a-half east of Chepstow. The site of the fourth yard 
is not settled. Strenuous efforts are being made by the 
various authorities at the different ports in South Wales 
to secure the site. Newport, Cardiff, Barry, Port Talbot, 
and Swansea are all making representations to the powers 
that be as to the advantages of certain positions. Some 
time ago it was reported that certain influential gentlemen 
proposed establishing a shipbuilding yard at Cardiff, but 
nothing more was heard of it until a few days ago, when 
Alderman F. G. L. Davis, at a meeting of the Cardiff City 
Council, stated that he was authorised to say that this 
question was now in the hands of first-rate people in 
London and the North, and that they hoped to bring matters 
to a successful issue as soon as possible. They have heen 
promised by the landlords of the district land on very 
favovrable terms for the erection of houses for the workers. 


New Industry. 


Efforts are being made in various directions for 
the establishment of new industries and the attraction of 
new works to this district. Last week-end Alderman T. W. 
David made the announcement that an entirely new 
industry would shortly be started at Cardiff. It was stated 
thatit would giveemployment tomany hundreds of persons 
including a large number of women, and that arrangements 
were practically concluded for its establishment. Inquiries 
show that the necessary preliminaries as to the site, terms 
of ground rent, &c., have all been arranged, and there is no 
difficulty regarding the question of capital for the under- 
taking. The success of the enterprise is stated to be 
virtually assured. 


Workers’ Demands. 


Representatives of South Wales ironfounders, 
iron and steel metal dressers, engineers, and other Bristol 
Channel workers have recently interviewed the Committee 
on Production and put forward a demand for a 100 per 
cent. war wage advance on previous rates. The iron- 
founders and dressers have also asked that they should 
commence work at 7 o’clock in the morning instead of 
6 o’clock, thus bringing them into line with allied trades. 
Cardiff, Barry, Penarth, and Newport tippers and 
hydraulic men have resolved to instruct their Executive 
Committee to demand an immediate increase of £1 per 
week in their wages to meet the continued increase in the 
cost of living, and in order to secure uniform conditions 
as to waiting time to ask that a combined meeting of the 
railway companies and the men involved be held for the 
purpose of arriving at a settlement of their demands. 
An application from the South Wales tin-plate workers 
has been before the Committee on Production for an 
increase in their war bonus to bring all grades up to 109 per 
cent., and they also claimed a share of any excess profits 
made. 


Pooling Work. 

The coal trimmers at Cardiff, Penarth, and 
Barry recently held a ballot upon a proposal to pool work. 
This ballot has gone overwhelmingly against the proposal, 
and the men, after considering what steps could be taken 
to secure a more equitable distribution of work, have 
unanimously resolved that every ship should be fully 
manned according to the manning scale, and that no man 
is to be allowed to work more than 12 hours in one turn, 


Current Business, 
There has been no very noticeable activity in the 
coal trade during the past week. The conditions have 





not undergone any perceptible change for the better, 
with the consequence that work in the coalfield continues 
somewhat intermittent. While the inquiry for coals for 
shipment is somewhat slack, the demand for home require- 
ments is very pressing. Some collieries, especially in 
Monmouthshire, are suffering as the result of the Admiralty 
restrictions regarding the type of coals to be permitted 
for bunkering steamers. There is no variation in the 
schedule price of coals, but as regards coke, which is 
scarce and firm, makers have been notified that they are 
authorised to charge 7s. 6d. per ton extra for this com- 
modity for home consumption. The result is that the price 
is 37s. 6d. per ton for furnace coke at ovens, and 50s. 6d. 
per ton for foundry coke at ovens. This extra charge 
is to apply retrospectively as from September 17th last. 
The price of coke for export remains unaltered at 47s. 6d., 
but it is expected that this figure will before long be 
increased. Patent fuel is steady, and work is proceeding 
satisfactorily. Pitwood continues firm at 75s., but it is 
understood that steps are being taken to control supplies 
and prices, and that maximum prices are to be fixed. 
It is reported that the price is not to exceed 65s., and that 
action is being adopted to eliminate competition for sup- 
plies in France and onthe market here. Coalowners and 
importers have had interviews with the authorities, and 
it is proposed that arrangements shall be made to ensure 
that the most essential collieries shall secure an adequate 
supply of pitwood, even at the expense of collieries of less 
importance. Details of the whole scheme have yet to 
be definitely formulated, but it is understood that the posi- 
tion of the ordinary importer of pitwood is to be safe- 
guarded as far as possible. 


Schedule Prices (exclusive of 2s. 6d. increase). 


Steam coal: Smokeless best, 33s.; smokeless 
seconds, 3ls. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; 
best drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 
18s. to 21s. 6d.; washed smalls, 22s. 6d.; best Monmouth- 
shire Black Vein large, 30s.; ordinary Western Valleys, 
29s.; best Eastern Valleys, 29s.; seconds Eastern Valleys, 
28s. Bituminous coal: Best households, 33s.; good 
households, 30s. 9d.; No. 3 Rhondda large, 30s. 9d.; 
smalls, 26s.; No. 2 Rhondda large, 27s.; theough, 22s. and 
23s. 6d.: smalls, 17s. and 19s.; best washed nuts, 30s.; 
seconds, 28s. 6d.; hest washed peas, 27s. 6d.; seconds, 
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2s. 6d; patent fuel, 30s. Coke: Coke (export) 417s. 6d., 
Pitwood, ex ship, 75s. 
LATER. 
The coal market shows no appreciable change 


though in some directions there is a little more inquiry. 
The instruction regarding the coals to be used for bunkering 
purposes is causing a good deal of discussion. It is reported 
that coals having more than 20 per cent. of volatile 
matter are not to be passed. This will mean the loss of con- 
siderable business for Monmouthshire and No. 2 Rhondda 
coals, and that the orders will go more to the Admiralty 
collieries. 


Newport. 


Business has been quiet, and the market generally 
has displayed a rather dull appearance. Shipments have 
been somewhat restricted, and this has adversely affected 
the position of a number of collieries. Small coals, 
particularly, are excessive, and meet with very little 
demand. Schedule prices (exclusive of 2s. 6d. increase) :— 
Steam coal: Best Newport Black Vein large, 30s.; Western 
Valleys, 29°.; best Eastern Valleys, 29s.; other sorts, 28s.; 
smalls, 18s. to 203. Bituminous coals: Best house, 33s.; 
seconds, 30s. 9d.; patent fuel, 30s.; pitwood, ex ship, 75s. 


Swansea. 


The market in anthracite descriptions has been 
rather brighter. The inquiry for large qualities has been 
better, and superior grades have ruled somewhat scarce. 
Cobbles, nuts and beans have been very steady, 
and supplies have been rather difficult to pick 
up. Culm and duff have shown weakness, as supplies 
are heavy. Schedule prices (exclusive of 2s. 6d. 
increase) :—Anthracite : Best breaking large, 30s.; second 
breaking large, 29s.; third breaking large, 27s. 6d.; 
Red Vein large, 25s. 6d.; machine made cobbles, 39s. to 
42s. 6d.; French nuts, 39s. to 42s. 6d.; stove nuts, 39s. 
to 42s. 6d.; beans, 33s. to 35s.; machine made large peas, 


20s.; rubbly culm, 11s. to 13s.; duff, fs. 6d. to 8s. Steam 
coal: Best large, 30s.: seconds, 27s.; bunkers, 22s. to 
23s. 6d.; smalls, 17s. to 19s. Bituminous coal: No. 3 


Rhondda large, 27s.; smalls, 24s. Patent fuel, 30s. 


Tin-plates. 


The tin-plate market is unchanged, but very 
firm. The Committee on Production has given its award 
concerning the tin-plate workers’ demand. The present 
scale of percentage bonus is to continue in the case of the 
maintenance men and shift men. The percentage war 
bonus is to be payable on the time rates in the cases of 
maintenance men and on the shift rates (on the basis of 
six ehifts per week) in the case of shift men. In addition 
the men are to receive an advance of 5s. per full ordinary 
week as from and including 22nd October. Boys and 
apprentices under eighteen are to receive 2s. 6d. The 
amounts awarded are to be taken into account in the 
calculation of payment for overtime, or night duty or 
for work on Sundays and holidays. Quotations: LC., 
20 x 14 x 112 sheets, 30s.; block tin, £273 15s. per ton 
cash ; £273 5s. per ton three months; copper, £110 per 
ton cash; £110 per ton three months. Lead : Spanish, 
£30 10s. per ton; spelter, £54 per ton. 








Tue INSTITUTION OF CrviL ENGINEERS.—The Council of the 
Institution of Civil Engineers has made the following awards for 
papers published in the ‘‘ Proceedings” without discussion 
during the session 1916-1917 :—A Watt Gold Medal to Major H. 
8. B. Whitley, R.E. (Neath) ; Telford Premiums to W. C. Popple- 
well (Manchester); Herbert Carrington (Woodley, Stockport), 
Dr. A. A. Stoddart (Bournemouth), A. E. L. Chorlton, C.B.E. 
(Lincoln), and B. M. Samuelson (Rangoon). The Manby 
Premium to R. Bleazby (Perth, W.A.). The Webb Prize to J. 
B. Ball (London). The Howard Quinquennial Prize to Dr. W. 
C. Unwin, F.R.S. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


106,473 (4345 of 1917). March 26th, 1917.—CyLINDERs, 
Albert Morin, 81, Rue du Meine, Asniéres (Seine), France. 
This invention is for a light engine cylinder as shown, 
comprising an inner steel cylinder barrel A, provided at its 
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upper end with a screw thread B, a flange E formed round the 
barrel, a water jacket of aluminium C, and a cylinder head D of 
cast iron screwed on the upper part of the steel barrel, so as to 
press tightly against the jacket.—October 11th, 1917. 


110,125 (8277 of 1917). June 9th, 1917.—Artr-cooLep ENGINEs, 
Arthur Tate Simpson, 71 and 72, Prospect-street, Hull. 

In a rotary air-cooled engine this invention comprises a metal 
easing surrounding the radiating fins and provided with 
openings at the front and back for the admission and outlet of 
the air. It further comprises an air circulating device in which 
the front openings admit air to the channels between alternate 
fins, which channels communicate with other channels by gaps 
in the fins or corrugations in the casing. Figs. 1, 2 and 3 are 
views of the arrangement. ‘The air is admitted at D in the front 
of the cylinder and escapes through openings E. The latter 
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are disposed so as to equalise the cooling and prevent distortion, 
and are preferably staggered on each side of the centre line in 
order to ensure that the hottest point in any channel shall not 
coincide with that of the adjoining channels. F is a sparking 
plug and the casing is cut away to allow air to escape at this 
point. To secure the casing in position on the cylinder its ends 
may be folded over to embrace metal strips J which extend 
beyond the casing at the top and bottom to form ears K. The 
strips J are secured to the casing by riveting, and the ears are 
drawn together by bolts L so that the casing is firmly held on 
the cylinder. Further, the edge of the casing may be turned 
inwards slightly to engage fins B, providing additional safety 
against displacement.—October 11th, 1917. 


AERONAUTICS. 


109,991 (13,702 of 1916). September 27th, 1916.—BRraxkeEs 
FOR AEROPLANE WHEELS, Thomas Joseph Connor, 26, 
Grange-street, Failsworth, Manchester. 

This is a brake mechanism for aeroplanes whereby the running 
wheels may be securely locked and the machine prevented from 
moving until the engine makes the necessary number of 
revolutions to enable the machine to leave the earth quickly, 
when the brake is released. Fig. 1 is a part view of a chassis, 
and Figs. 2 and 3 part sectional views of the hub brakes, which 
are operated by Bowden wire mechanism. Each wheel hub A 
has an extension B upon which a split friction brake C is placed 
in a casing D. The latter is rigidly secured to the axle E so 
that it does not rotate. The friction band comprises a portion 
having an internal diameter to fit the hub extension B, this part 
being split along a line composed of two circumferential lines 
joined by a line parallel to the axle, thereby forming a spiral- 
shaped band, Fig. 2. One end J of one of the bands is provided 
with a projection having an inclined side, while the opposite 





end of the adjacent band is formed with a projection N having 
perpendicular sides. The friction band is placed in the casing D 
which is provided with a recess M to receive the end projection N 
having the perpendicular sides, a set screw being provided on 
the casing to engage the projection for the purpose of adjustment. 
The casing is provided with a second recess or aperture K to 
receive the projection J having the inclined side, which lics 























loosely therein. Connected to the casing is a curved lever G, 
one end of which is pivotally connected at H to the casing and 
along the length of the lever is a slot having an inclined side 
which impinges upon the inclined projection J. In use the 
levers on both sides are connected to suitable controls, preferably 
in the form of Bowden wires, so as to be operated simultaneously. 
—September 27th, 1917. 


PUMPING AND BLOWING MACHINERY. 


101,094 (10,794 of 1916). July 31st, 1916.—CENTRIFUGAL 
Fans, Green Fuel Economiser Company, 90, West-street, 
New York—assignees of Harold Frederick Hagen, Beacon, 
County of Duchess, State of New York. 

This is an improved construction of fan designed to prevent 
noise when running at high speeds. Fig. 1 is a front elevation 
of a propeller with blades embodying this invention, Fig. 2 is 
a part longitudinal section of a fan showing the method of attach- 
ment, and Fig. 3a cross section of a blade. A designates the 
shaft to which the hub B is secured by any suitable means. 
To the outer portion of the hub is secured a back plate C which 
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is arranged at right angles to the axis of the shaft and forwardly 
is secured a shroud D. This shroud, in conjunction with hub B 
and back plate C, constitutes the walls of the fan and 
defines a passage through which the air passes in stream 
lines. At an intermediate portion is an annular stiffening 
ring E arranged parallel to the mean stream line flow of the 
fluid through the fan. Secured to the back plate C, shroud D, 
and stiffening ring E are blades F. The entrance edges G of the 
blades are rounded as shown in Fig. 3, and the blades prefer- 
ably taper gradually from the entrance edge to the trailing 
edges.— October 11th, 1917. 


TRANSFORMERS. 


110,070 (18,509 of 1916). December 27th, 1916.—CorE-TYPE 
TRANSFORMER, Alfred George Ellis, 3, Beechfield, Higher 
Downs, Bowden, and another. 

According to the present invention, the shunts are formed of 
strips or lamine arranged in such a manner that the magnetic 
flux will emerge by the edges of the laminz instead of at the 
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side faces. By this means the eddy currents, which naturally 
tend to circulate in planes perpendicular to the direction of the 
magnetic flux, are very much reduced, with a consequent reduc- 
tion in the transformer loss, a higher efficiency and less heating. 
Referring to the illustration, the core A is made of a cross 





section which is longer in one direction, that is to say, from the 
top to the bottom of the drawing, than in the perpendicular 
direction, and the inner winding B, which is usually the low- 
tension coil, has its oppusite sides flattened. The outer winding 
C, usual!y the high-tension coil, is made circular in cross section, 
so that a segmental space willbe left on each side between the 
two windings, as shown. In this space the magnetic shunts D 
are placed, the shunts being formed oi laminz,in the same 
planes as the lamin torming the core and perpendicular to the 
flat or plane faces of the inner coil B of the transformer. The 
laminz are threaded on rods E by which they are clamped 
together to form packets, and the entire shunt may be built up 
of a number of such packets, extending from end to end of the 
core A and separated by air spaces of non-magnetic material 
The clamping rods E pass through the strips of wood or other 
suitable material F at the sides of the laminzw, by which means 
the packets can be accurately adjusted in position. In the 
drawing the lamine forming the shunts are made of two sizes, 
as indicated at G and H, so that as much of the available space 
may be occupied as possible.—October 11th, 1917. 


TRANSMISSION OF POWER. 

110,038 (14,927 of 1916). October 20th, 1916.—CuT-ouTs oR 
DistriBuTION Boarps, Robert William Biel, 7, Headingley- 
road, Handsworth, Birmingham. 

In the inventor’s cut-outs the insulating base is built up of 
separate sections, and the fixed contacts are placed between the 
sections. The fuseholder or carrier is fitted with contacts which 
drop between sections into the fixed contacts, and so make 
connection with them. Cells are arranged in the back of the 
sections, one portion being formed in one section and the other 
in the adjacent section. In these cells the fixed contacts are 
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placed. When distribution boards are being constructed on 
this principle, an omnibus bar is fixed at the back of the sections, 
and the fixed contacts are attached to this bar. Figs 1 to 5 
show various views of the base member and fuseholder. The 
bases A are of porcelain and assembled in series within a base 
board. They have narrow openings between them through 
which the contacts C for the fuseholder D project. The 
contacts C comprise tongues of sheet metal bent at right angles 
to the fixing plate, which is retained by a screw E, and to the 
latter the fuse wire is connected.—October llth, 1917. 


110,128 (8908 of 1917). June 2Ist, 1917.—REGULATING 
‘RESISTANCE, Charles Richard Hough, 36, Cannon-street, 
® Birmingham. 

The object of this invention is to provide a simple form of 
cut-out for breaking the electric circuit in the event of the 
current failing or falling below a pre-determined value. The 
invention relates to that form of resistance in which a sliding 
electro-magnet mounted on a guide rod is connected to the 
circuit by brushes. Fig. 1 represents a front elevation of a 
combined regulating resistance and cut-out constructed in 
accordance with this invention. Fig. 2 is a horizontal section 
through the resistance coils and the cut-out. Fig. 3 represents 
a side elevation of the resistance coils, showing the cut-out in 























section, and Fig. 4 is a plan of the cut-out device, showing how 
the setting can be adjusted to allow of the circuit being broken 
at different strengths. A self-contained form of apparatus is 
obtained by mounting the electro-magnet to slide upon an iron 
or steel guide or bar which acts as an armature to the electro- 
magnet, so that the latter is magnetically attracted to and held 
against the guide bar until the current falls below a pre- 
determined value. The resistance preferably comprises two 
coils A, B, disposed side by side with the sliding cut-out magnet 
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arranged to connect them in series, the cut-out magnet having 
two brushes C, D, or contacts moving over the respective coils, 
so as to vary the amount of resistance in the circuit.—-October 
11th, 1917. 


MISCELLANEOUS. 


106,996 (6239 of 1917). May 2nd, 1917.—Vacuum Vatves, 
British Westinghouse Electric and Manufacturing Company, 
Limited, 2, Norfolk-street, Strand, London (assignees of 
Joseph Hohman, 300, Beach-street, East Pittsburgh). 

Tn the use of large vapour-are electric converters, especially 
of the metal-case type, it is essential that means be provided 
whereby an evacuating pump may be connected to and dis- 
connected from the interior of the container. Ordinary valves 
are unsuitable for maintaining the extremely high degree of 
vacuum required in apparatus of the character indicated and, 
accordingly, valves have been developed wherein a mechanical 
closure within the exhausting tube may be sealed by mercury 
or other sealing fluid. This invention is for a valve having an 
annular sealing member which can be submerged in a pool of 
liquid sealing material in order to close the valve. The sealing 
member has grooves in its periphery forming pockets which 
retain portions of the sealing material when the part is raised 
from the pool. As the cap M is withdrawn from the sealing 
material J, portions thereof will fill the seats, thus forming 
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continuous bands of sealing material on both the inner and 
outer surfaces of the part. Obviously these bands of sealing 
material will prevent access of the evacuated medium to the 
surfaces of the seats. If the free passage of the gas is to be 
maintained for a long period of time, as, for example, during 
extended pumping, the sealing material J may be permitted to 
solidify and the solenoid O be de-energised, whereupon the 
lower edge of the cap M will rest upon the upper surface of the 
material J and gas will flow freely through the notches P. In 
order to close the valve, the material J is again heated to a 
fusing point, whereupon the weight of the cap M and the 
armature N cause the former to descend into the material 
completely to submerge the notches P and the grooves R. The 
heating coil K is then de-energised, whereupon the fluid will 
solidify and a permanently tight and effective seal will be 
obtained. The bands of sealing material in the seats ensure 
that a perfect joint will be obtained at those portions of the 
cap where the sealing material is always in contact with the 
surface thereof. In this way, any tendency of the evacuated 
medium to creep along the surface of the cap in either direction 
will be effectively prevented.—October lth, 1917. 


109,993 (13.837 of 1916). September 29th, .1916.—ApParRaTus 
FOR THE HypRoGENATION oF: rs, Edward Bradford 
Maxted, Ph.D.,: 63, Highgate-road; Walsall, and another. 

This apparatus for the hydrogenation .of unsaturated oils 
and fats comprises one or more vertical columns provided with 
fixed propeller-like baffle plates, by the action of which the oil 
and gas mixture which is projected through the column is rotated 
alternately clockwise and anti-clockwise by the action of the 
baffle plates. A is the hydrogenation vessel, C and E pumps, 
and B and D enlarged continuations of A. The passage of 

hydrogen is caused by the pump E which withdraws gas from D 
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and delivers it at the bottom of A at such a rate that the whole 
of the oil in A is brought into a state of fine sub-division. Fresh 
hydrogen to take the place of that absorbed by the oil is 
introduced by means of a supply pipe shown at F or in any 
other convenient way. the emptying and filling of the vessel 
with oil and catalyst being effected, for instance, by means 


of the charge to the temperature required is effected by means 
of superheated steam or flue gases in the heating jacket, shown 
at G, or by heating coils placed in B, or in any other convenient 
manner.— October lst, 1917. 


110,057 (17,588 of 1916). December 7th, 1916.—ELectrRo 
DiscuarGE TusBEs, British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, E.C. (a communication 
from abroad from the General Electric Company, 
Schenectady, U.S.A.). 

This is a spark discharge or. trigger device whereby a feeble 
electric discharge may be utilised to prime the tube for a heavier 
discharge, and is of special utility as a surge indicator. Two 
forms of the tube are illustrated in Figs. 1 and 2. The tube 
shown in Fig. 1 comprises a cathode A, consisting of mangesium, 
calcium, alloys of the same or other metal capable of combining 
with gaseous impurities in the gas filling in the tube, and the 
anode B consists of tungsten, molybdenum, or other refractory 
metal. The electrode tips are separated by a gap of about 0.25 
to 1.0 millimetre. The cathode stem C and the shank of the 
anode are sealed into an envelope D of glass. In some cases the 
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anode may also consist of magnesium, calcium, or alloys of same 
with other metals, as at E, Fig. 2. The tube contains a gas of 
relatively high pressure so as to cause the primary, or ionising 
discharge, to be concentrated as a spark instead of a diffused 
glow discharge. Preferably, a gas in which the voltage of 
discharge will be relatively low is used—for example, argon or 
neon—the pressure of the gas being equal to about 20 to 40 
centimetres of mercury. The juxtaposed tips of the electrodes 
are sharp pointed both to decrease the breakdown voltage and 
to localise the discharge so that the spark occurs over the same 
length of gap and therefore the same voltage. Gaseous 
impurities—for example, nitrogen, oxygen, water vapour, or 
hydrogen—are given off by the electrodes and the envelope, 
which, if not removed, would cause the discharge potential to 
be variable. However, as a minute quantity of magnesium or 
calcium is vaporised by each discharge from the cathode, and as 
this vapour is in a highly reactive ionised state, it combines with 
the gaseous impurities and maintains the gaseous filling pure.- 
October 11th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of eight of the patents given below £18 and on 
each of the remainder £11 have been paid in renewal fees. 


No. 9526/12.—Internal combustion engines; starting ; 
cylinders, relief ports for. The compressed air admission valve 
acts as a relief valve during normal running. Sulzer Geb., 
Germany. Dated April 22nd, 1911. 

No. 9951/12.—Internal combustion engines ; regulating. In 
continuous combustion engines the pressure of the fuel injecting 
air in the supply pipe to the fuel valve is varied by the governor 
simultaneously with the movement of the fuel valve. The 
proportionate regulation may only be for medium loads, or 
between definite air pressures, the movement of the fuel valve 
beyond these limits being either smaller in proportion or constant. 
Otten, H., Germany. Dated June 12th, 1911. 

No. 9953/12.—Copper aluminium alloys. A copper aluminium 
alloy contains also iron, nickel, and manganese, together with or 
without vanadium, molybdenum, chromium, or tungsten. The 
alloy contains 90 per cent. of copper and aluminium, of which the 
aluminium does not exceed 11 per cent. 

No. 9965/12.—Variable speed gearing. Variable speed 
epicyclic gearing yielding four speed ratios comprises a double 
planet element, and a separate single planet element on the same 
spindle. The driving and driven elements are internally toothed 
rings. Schweinfurter Priicisions- Kugel-Lager-Werke Fichtel and 
Sachs, Germany. Dated April 28th, 1911. 

No. 9967/12.—Soap: moulding. A durable freely lathering 
soap tablet comprises block of tallow, or other hard soap with 
cores of cocoanut or other softer soap. It is made by (1) guiding 
the cores into fluid tallow soap in an ordinary mould by means 
of a perforated cover, or a series of tubes with a slide ; or (2) con- 
tinuously feeding the soaps between endless bands forming an 
angular tube in which the soaps set to form a bar which is cut at 
the exit. Mayerfi, Z., Hungary. Dated October 4th, 1911. 

No. 10,106/12.—Ordnance; field carriages. Relates to 
training gear for wide angle training, for use in conjunction with 
ordinary training gear, and consists in supporting the wheels of 
the gun-carriage on members adapted to move over a circular 
railed track. Krupp Akt.-Ges., F., Germany. Dated June 
8th, 1911. 








No. 10,112/12.—Wrenches. In adjustable pipe tongs, &c., in 





of the branch pipe H. The hydrogenation reaction may with 
advantage be carried out at an increased pressure. The heating 


which one part is provided with a slot consisting of a number of 
inter-connected round holes engaged by a pivot pin fixed to the 





other part and having a cross section permitting of adjustment 
of the pin in the slot, the pivot pin has a round cross section at 
one end, and a flat cross section at the other end, and is normally 
held by a spring with the round cross section in engagement with 
one of the inter-connected round holes. Zerver, H. (firm of), 
Germany. Dated March l4th, 1912. 

No. 10,117/12.—Casting metals. To improve solidifying 
ingots, a vigorous whirling motion from the bottom to the surface 
is given to the still molten metal. This is done by pushing a box 
containing alumino-thermic mixture down to the bottom of the 
molten centre of the partly solidified ingot, and then 7 up the 
mould with molten metal. Goldschmidt Akt.-Ges., T., Ger- 
many. Dated November 28th, 1911. 

No. 10,154/12.—Furnaces ; hot blast stoves ; regenerators. 
A filling of small pieces of granular refractory material is 
employed, which offers sufficient resistance to the flow of the 
gases, &c., to necessitate the use of blowers or the like. Schroeder, 
M., and Reinhard, H., Germany. Dated June Ist, 1911. 

No. 10,240/12.—Turbines ; plant. Continuous combustion 
internal combustion engines, air pumps, and steam turbines are 
arranged coaxially to form a twin-screw marine plant. Clutches 
are provided so that the above elements may be worked in 
various combinations. Auxiliary machines are mounted on the 
turbine shafts. By means of clutches an auxiliary machine, say, 
a dynamo, may be driven alternatively by an auxiliary internal 
combustion engine, or by an auxiliary steam turbine. The 
steam and gas installations are each arranged in a water-tight 
compartment. Sulzer, Geb., Germany. Dated May 3rd, 1911. 

No. 10,349/12.—Electric furnaces ; electrode furnaces. In an 
ineandescence furnace for producing zine or like metals, the 
pulverulent charge is frequently turned over to prevent concen- 
tration of heat in the bottom layers. This turning may be 
effected by blades on a rotating shaft, or by continuous or 
intermittent rotation or rocking of the furnace about a hori- 
zontal or nearly horizontal axis. Specketer, H., Germany. 
Dated June 10th, 1911. 

No. 10,479/12.—Nitrites. Nitrites are obtained from gases 
containing nitrogen oxides and oxygen, such as the nitrous gases 
from are furnaces, by dividing the gas stream, one portion being 
cooled so as to convert the nitrogen oxides into peroxide, while 
the other portion is maintained at a suitable temperature, and 
passed by a short route to convert the nitrogen oxides into 
nitric oxide. Elektrochemische Werke Ges., Berlin. Dated 
May l7th, 1911. 








ROYAL SOCIETY OF ARTS. 


THE opening meeting of the one hundred and sixty-fourth 
session of the Royal Society of Arts will be held on Wednesday, 
the 2lst of November, when an address will be delivered by 
Alan A. Campbell Swinton, F.R.S., chairman of the Council. 
The subject of the address will be ** Science and its Functions.”” 
The chair will be taken at half-past four o’clock. 

On November 28th, at the same hour, Mr. G. Holt Thomas, 
chairman, Aircraft Manufacturing Company, will read a paper 
on ** Aerial Transport after the War.’’ On December 5th Sir 
Dugald Clerk, K.B:E., D.Sc., F.R.S., will deliver the inaugural 
‘Trueman Wood” lecture. On December 12th Lord Charn- 
wood will read a paper on *‘ Technical Training for Disabled 
Soldiers and Sailors,”’ and on December 19th Professor J. Wemyss 
Anderson, M. Inst. C.E., M.1. Mech. E., Dean of the Faculty of 
Engineering, and Lecturer in Refrigeration, University of 
Liverpool, will deliver an address on ‘‘ The Cold Storage In- 
dustry.”” Amongst papers to be read after Christmas we notice 
the following :—Lord Leverhulme, ‘‘ The Relations between 
Labour and Capital—Reasonable Hours, Co-partnership, and 
Efficiency.” ’. L. Hichens, chairman of Messrs. Cammell 
Laird and Co., ‘‘ Labour Economy and Works Organisation.” 
Sir William H. Clark, K.C.S.1., C.M.G., Comptroller-General of 
the Commercial Intelligence Department of the Board of Trade, 
‘“The Work of the Board of Trade Department of Commercial 
Intelligence.”’ Alexander Newlands, M. Inst. C.E., chief engi- 
neer, Highland Railway, ‘‘ Water Power in the British Isles.”’ 
Frank Stuart Courtney, M. Inst. C.E., consulting engineer to the 
Royal Agricultural Society of England, ‘ Agricultural 
Machinery.” Martin O. Foster, D.Se., Ph.D., F.R.S., ** Organic 
Chemistry in Relation to Industry.”” Alfred Dickinson, M. Inst. 
C.E., ‘* Water Power in India.’ H. M. Surtees Tuckwell, M.1. 
Mech. E., ‘“* The Tata Iron and Steel Works *’ (India). C. Du P. 
Chiappini, Trades Commissioner for the Union of South Africa, 
‘** The Industrial Resources of South Africa.” 

The Cantor Lectures of the session will be delivered on 
Mondays, at 4.30 o'clock (unless otherwise announced). They 
are :—H. C. H. Carpenter, M.A., Ph.D., M. Inst. M.M., A.R.S.M., 
Professor of Metallurgy, Imperial College of Science and Tech- 
nology, ‘‘ Progress in the Metallurgy of Copper.” Three lectures, 
December 3rd, 10th, 17th. Charles R. Darling, A.R.C.Sc.1., 
F.1.C., Lecturer in Physics, City and Guilds Technical College, 
Finsbury, ‘‘ High Temperature Processes and Products.’’ Three 
lectures, January 21st, 28th, February 4th. Edgar Crammond, 
Secretary of the Liverpool Stock Exchange, ‘‘ The Economic 
Condition of the United Kingdom before the War: The Real 
Cost of the War; and Economic Reconstruction.’’ Three lec- 
tures, February 18th, 25th, March 4th. J. Young, A.R.C.S., 
F.C.S., Chief Instructor in Science, Royal Military Academy, 
Woolwich, ‘‘ Military Explosives of To-day.” Three lectures, 
April 8th, 15th, 22nd. 
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COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters, Balderton-street, Oxford-street, W. 1. 
ORDERS. 

For the week by Lieut.-Col. C. B. Clay, V.D., Commanding 

Officer for the Week.—Lieut. C. E. Campbell. 

Nezt for Duty.—Lieut. W. J. A. Watkins. 

Dritis :—Week Enpine Sunpay, NOVEMBER 25TH, 1917. 

Monday.—No. 3 Coy., Left Half. Recruits. Signalling, 6.30. 

Tuesday.—Physical Drill and Bayonet Exercise, 7.30. 

W ednesday.—No. 1 Coy., 6.30. 

Thursday.—No, 2 Coy., 6. Signalling. Ambulance, 6.30. 

Friday.—No. 3 Coy., Right Half. Recruits, 6.30. 

Sunday.—Commandant’s Parade for Heavy Bridging Instruc- 
tion at Esher. Parade Waterloo Station, opposite No. 10 
Platform, 8.35 a.m. Uniform. Haversack and water-bottle. 
Mid-day rations to be carried. Compulsory for men in Sections 
A, B, and C. 

Musketry.—Belvedere-road. Tuesday, Wednesday and 
Thursday, 5.30 to 7. 

Note.—The Medical Officer will attend for examination of 
recruits, &c., on Thursday at 6. i 

All enamelled cap badges must be returned to the Quarter- 
master Sergeant without delay. 

Unless otherwise indicated all drills will take place at head- 
quarters, By order, 


Macirop YEARSLEY, 
Captain and Adjutant. 


November 17th, 1917. 
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he Institution of Mechanical 


ENGINEERS. 
THOMAS HAWKS EY LECTURE, 1917. 
—y R.E., Member of 


captain H. RIALL SANKEY, C. 
Council, will deliver the ae Lecture 
“HE NGINES” 


in the Hall of the Tastioetion of Civil Engineers, Great 
- rge-street, Westminster, FRIDAY, 30th November, 1917, 


»m. 
Z. 585 


Visitoxs Ixviren. 





of Lincoln Education 
AUTHORITY. 
MUNICIPAL TECHNICAL SCHOOL, 

WANTED for early in January. 1918, ASSISTANT ENGI- 
NEERING MASTER for Day and Evening Classes. Hours of 
teaching about 28 per week. Princinal subjects :—Practical 
mathematics, practical geometry, and mechanics (theoretical 
ar id practical). Workshop experience desirable. Commencing 
sal £180-£200 per annum, according to qualifications and 
experience. 


(‘ity 





fol 


T a didate will be d to take an interest 
in the school games and societies, 

Form of application may be obtained, on receipt of stamped 
addressed foolscap envelope, from the undersigned. to whom 
anplications should be returned not later than 8th December, 


A. ® COLUIS, Principal. 








L eeds University. Department 
OF ee XTILE INDUSTRIES 
TILE RESEARCH. 

DRAUGHTSM - WANTED, with some knowledge of 
Textile Machinery and Engineering Practice. Salary £150 per 
annum. Applicants must be ineligible for military’ service.— 
Applications, with three testimonials, te be made in writing to 
the = ARY of the UNIVERSITY on or before Decem- 
ber 648 

OF TPXTILE INDUSTRI 


Leeds 
LE RESEARCH. 


T. I 
ENGINEER MECHANIC WANTED, with some know 
ledge of fine instrument work. Wages £3a week. Applicants 
must be ineligible for military service —Applications. with 
three testimonials. to be made in writing to the SECRETARY 
of the UNIVERSITY on or he fore December Ist. 647 


Wanted by an Old-established |: 


essive firm of Ball Bearing Manufacturers in 





University — Department 





Midlands. at resent e' ed on important Government con- 
*racts, MACHINE OP SUPERINTENDENT, CHIEF 


pects offered for suitable men requiring permanent ~ 
by ons‘in « growing industry. No man already: enga; 

work will be p map aatl stating ful particu 
lars, saperione ce, to your nearest 
ema Exchange, annie £ The Engineer” = No. 


Wanted, Experienced Man, to 


Charge of small Suction Gas Plant.—Address, 
stating experience. 637, **The Engineer” Office. 637 a 


anted, in a Government 
Factory, an ASSISTANT MANAGER. Most have 
thorough Knoviedge of gun construction, manufacture of 
breech mechanisms, and be well versed in latest methods of 
shop organisation and control of men. No person already on 
Government, work will be engaged.--Apply to your nearest, 
ogy in Exchange, mentioning “The Engineer” and 

AWS. 591 a 

Ne 

Al Larg e Engineering Firm in 
Midlands, now engaged on urgent war work, 
RaQUIRE the ine SERVICES of a GENTLEMAN of wide Com- 
ial Experience to oes the Principals in dealing with 
Munitions Contracts. It is desired that applicants should 
possess Vay a ag experience in sales organisation for home 


le, 80 as to take a responsible part in — t- 
angi- 




















= — reconstruction.—Address, 
oor” 
: Practical Working Engineer 

WANTED to look after Electric Lighting Plant of 
Theatre in Sonth Wales ; Crossley engine ; easy job and good 
wages ; sult discharged *soldier.—Add ress, giving references 
and aes of previous experience, P356, “* Th : wel 
neer 


Actoplane Factory, N.W., Has 


ANCY for a capable RATE FIXER used to work 

. connection with light Metal Fittings preferably, but not 

with previous experience of aircraft wor No one 

residing more than 10 miles away, or already engaged on 
Government work. need write to Box 679, Sells, Ltd. 168, 
Fleet-street, E.C. 4. 576 4 


ollege-trained Men Wanted for 

. Reinforced Concrete Design and Construction on 

important Government work. Previous experience not 
essential. Good opportunities for right men. No one at 
present on Government work or residing more than 10 miles 
distant should apply. at stating aze, qualifications, &c., 
to Box 3491, c.o. Brown's, 39, Tothill-street, Westminster. 614 


Die Sinker. — First-class Die 


SINKER for Heavy Drop Stampings, including Motor 
Cranks and ‘Aircraft work. ‘ Permanent situation. Give full 
iculars as to wages, &. No.petson already employed — 
vernment work will be engaged.—Applicants must apply to 
their * nearest mec gat Exchange, mentiening “ es enei- 
neer” and number 670 











Reinforced Concrete.—Experi- 
ENCED DESIGNER, first-class man, -College training 
preferred, WANTED for important Government work. No 
one at present oa Government work or residing more than ten 


miles distant should apply.—Reply, stating age, experience, 
salary, &c., to Box 3490, c.o. Brown’s, 39, Tothill-street, West- 
minster. 613 a 





equired, Railway Engineer of 
gnised standing to et Loe in 
EXPLOITATION of PATEN ‘TED INVENTION. Share in 
considerable profits assured in return for such oo A, | advice 
or service.—Address, in first instance, FRODAIR IRON AND 
STEEL CO., Ltd., Fencburch House, E.C., marking envelopes 
“Train Control, Confidential.” 577 a 


Reauired, Two eee 
SIX FOREMEN, and TOOL-SETTERS, for up-to-date 
Fuse Factory, Wolverhampton district. No ‘0 other than high 
skilled and competent men need apply. es and per- 
manency guaranteed to first-class men.” Sane fu ly age, wage 
expected and qualifications. No person already employed 
upon Government work will be engaged.—Applicants must 
apply to their nearest Employment ~Exchange,; mentioning 
“The Engineer ’ and number 564. 564 4 


Shop Superintendent Wanted 
for large Engineering Works in neighbourhood of 
London employing several thousand hands. Candidate must 
have a thoroughly sound training andibe tage oy conver- 
sant with modern machine shop method: Write, stating 
age and experience, in confiaence. No ra e at present on 
Government work or resident more than 10 tlos away should 
apply.—Address, P309, “* Tne Engineer ” Office. 309 a 


ssistant Chemist Wanted at 


ONCE for Works Laboratory... Must.be experienced in 
the Analysis of Ferrous and Non-ferrous Alloys, Gas, Coal, 
Water and Oil.—Write Box 691, i Ltd., Fleet-street, a 4 


(Shemist, First- class, Required 
for large manufacturing 
= be tg ba iiien te yt ‘steels) nod? Photo 
jcrogray te, giving is of experience, sa 
nied Pee. No one B i ready ev; on Government Woneer 
rhe Hate than ten miles away need apply. omni 443, 


‘ineer ” Office. 
Wanted for a’ Lary e Marine 
ineering D,CLERK; must 


Fetablish 
be thoroughly axperienced. also pls cofrespond: lent. No 
person already on Government work will be coanged.— — e Bant 
your nearest. t anak 
heer "and No. A4dlC. 


Wanted Immediately, Prime 


COST and ESTIMATING CLERK, thoroughly ex- 
petencet in General Engineering Work, reliable and quick. 
te full particulars of experienve, age, whether ineligible and 
salary required. No person already employed upon Govern- 
ment work will be engaged.—Applicants must apply to their 
nearest Emplovment Exchanges! mentioning ‘‘ The Engineer” 
and number 623. 623 a 


;ozPerienced Cost Clerk Re- 


UIRED by Engineers, S.E. London. Knowledge 
a costs and practical works. experience preferred. No 
applicants residing outside radius 6 Ang ‘miles or already 
employed on Government work can Sm i a - 
stating so a and_salary._requi ines 


Engineer Offic ffice. 6354 


Wanted, Capable Draughtsman 


and a JUNIOR for large Chemical Works in Man- 
chester district, with experience in design and arrangement of 
Chemical Plant. sal and permanent position for 
first-class men.—Write in confidence, stating full particulars of 
experience, age and salary, to 625, ‘* The Engineer” Office. 
































| show ability. 


[raughtsman, Structural, Used 


to readin; Se and working from engineers’ 


calculations — ing ag and prospects ; ex-soldier 
preferred.—W. ry x th care of Crossley and ro Ltd., 57, 
Uclewanatrest, 3 €04' 4 





cadtieaion Wanted, Capable 


and up to date, in General Machine "Tool oy oy West 
Riding. Quickness and accuracy essential ; part shop trained. 
State age, experience, salary required, when at liberty. No 
person already employed upon Government work will be 
engaged. Applicauts must apply to their nearest Employ- 
ment Exchange, mentioning “ The Engineer” and number 188. 


[)raughtsman Wanted for Direct- 


ACTING Steam Pumps. State age, experience, salary 





required. No person already employed upon Government 
work will be engaged.—Applicants musta ply to their nearest 
Employment Exchange, mentioning ‘ e Engineer” and 
number P330. P3H a 





[)raughtsman Wanted for Govt. 


work (London), able.to work out details of steam ahowis 
locomotives, and similar machines. Must be neat and rapid 
worker. Liberal pay and rapid advancement to engineer for 
theright man. No one at present on Govt. work or residing 
more than 10 miles distant need apply.—Address, P3652, “‘ The 
Engineer ” Office. P352 4 


Drazg ug ughtsman Wanted for Jigs 


‘ools, near Newcastle-on-Tyne. State age, salary, 
and experience. No pera already employed upon agi eeectl 
ment work will be ongag ed.—Applicants must apply to their 
nearest sores ment Exchange, mentioning ‘* The Engineer” 
and num 65a 


[raughtsman Wanted. Must 


neat, accurate, and qk, experienced in lay-out of 
plants, and some xuewne of builaing and Hage le No 
Soka oa work will con- 
rience, salary tH, to 
iverpool, 641 a 


[raughtsman ‘Wanted, with a 


good knowledge of Jigs und Tools nd understanding 
standardisation work. -An improving post to a man who can 
Ne person already employed on Government 
work will be engaged. —Apply to your nearest Se Wm 
Exchange, quoting “* The Engineer” and No. A4098. 


Lh giver for Electrical 


Machines and Control Gear, Steam Turbines, and Steam 

a —Applicants must have good mechanical knowledge, 

ai stiontd send full particulars, including-age and. salary 

required to their nearest Employment Exchange, mentioning 

‘The Engineer ” and No. A No person at present on 
Government work will be engaged. 5ll a 








P. ¥ tating 
Box E659, Lee aad Nightingale, 1 











raughtsm en Required for 
High-c’ Aero Engine Design ; a prospects for the 
right men. Experience in Internal mbustion Engine 
desirable. No person already employed ea Government work 
will be engaged.—Apply, stating full particulars and salary 
desired, to your nearest rope ment Exchange, nn “The 
Engineer ” and number 416. 4164 
[raughtsmen Required for 
Aeronautical work, eee with experience of 
Aeroplane Construction. No one on Government work need 
apply.—Apply your nearest Employment Exchange, stating 
age, experience and sal , and mentioning **The 
Engineer” and No. A386 504 4 


Praughtsmen Used to Design of 


Electrical Machinery, permanent and progressive situa- 
tions to — men. Sta + oo and sal: 
person peirist employed upon Government 











625 a 
ranted, Draughtsman in 
London forM turing and C g Enginee: 
with Machine "eon experience; also good JUNIOR. Men 
already on Government work need not apply.—State experience 
and salary uired to your nearest Employment Exchaage, 
mentioning “‘ The Engineer” and number 633 a 


Wanted, Experienced and 


Capable JIG and TOOL DRAUGHTSMAN, preferably 
with ex verience of Motor Vehicle Manufacture. London dis- 
trict. No person already on Government work will be engaged. 
—Apply, stating age, salary and fall iculars of experience, 
to your nearest > loyment Exchange, es The 

A 


Engineer” and No. 
Goel Junior and 


Wan ted, 

Senier Marine or Mechanical Engineering Draughtsmen, 
must be men of particular ability. State practical and scientific 
training, age, and salary required. No one already on Govern- 
ment work need apply. mePRly your nearest Employment 
Exchange, mentioning “The Engineer” and No. A4047. 

A 


anted Immediately, by a 


a Firm in the sor a First-class 
JIG and TOOL, DRAG TSMAN ; must have had first-class 
experience in the po and execution of all classes of Ji 
used on Ordnance and 


achine Tool work. No — alrea 
employed upon Government work will be en 














pplicants 
must apply to their nearest Emplo a Exc a mention: 








Experimental Engineers’ Assis- 
TANT WANTED for a highly iali ing 
business to deal with experimental work and staff. Men have 
thorough practical and technical education. _The right man 
would Le splendid opening for 

ccording to apa No person already on Government 
pn cha will be en gaged. —! The bet to your bearest imployment Ex- 

and No. A4063, 590 a 














(ood Wreckage Engineer (Ineli- 
oJ Lon WANTED, temporarily, to Take Charge singly 
of General Plant, Steam’ and Electric, in South ndon. 
Inclusive wage, to cover any extra time when necessary to 
work.—Write, stating “references, experience, and wage 
required, Box 99, c. 3 Crossley and Co. » Ltd., 574, Coleman- 
stinet, London, E.C. 2 605 a 


Production Engineer and Chief 


VIEWER for Factory engaged upon Government 
tition work. To a De mental: Organiser who is alive 
ba can maintain discipline a permanent position is assured. 
caeee a age, concerns worked for, and in what 
Tt 5 Office. Applicants must 
renide yee ten miles = W. London and ‘be not en 
upon Government work pas 


Rate Fixer Required in Govern- 


MENT Controlled Establishment situated in Eastern 
pan gens for Repetition Machine Shop Work of small accurate 
to work under supervision of Chief Rate Fixer. 
Must, be six o'clock man. abe a. already on Government 
work can. be engaged.—. Apply stating age, experience and 
required, to nearest mploy ment Bxehings.1 mentioning 

he Engineer” and number 589 a 


Retrigeratin g Engineer Required | 

for Ice and Cold Storage Works, driven by Engine 
stating, nge, enpaeno, 

ngineer ” Office 300.4 











and Producer, near London.—Apply, 
and salary required to PZCO ‘The 


ing ‘‘ The Engineer” and number 
anted I seeadtalnde: by a 
large Poginessinn § re] in the Mid ene: a First-class 
GENERAL DRAUGHT: 


+ oe one with experi- 
ence in Heavy Machine Tos ‘and General Plant Work. No 
person already employed upon Government work will be 
engaged.—Applicants must apply to their nearest Employment 
Exchange, mentioning “* The Engineer ” and number a 

A 


Wanted Immediately, Draughts- 


MEN capable of designing J} =a —_ for ra 
Engineering.—Apply, stating experien your nearest 
Employment Exc! ange, quoting ‘* The pe and No. 
A%14. No persons already on Government work need ap iy. 








W anted, Junior Mechanical 
y DRAUGHTSMAN, with some works experience, for 
office in Westminster. Write full particulars, statiag salary, 
age. and qualifications. Discharged soldier preferred. No 
rson at present on Government work or resi ent more than 
aes distant need apply.—Address, P312, “‘ The —- x 

4 





anted, Mechanical Draughts- 

AN, asin to Boiler Practice, Newark-on-Trent dis- 
No oes rson 
Ex- 


4a 


Wanted, Three Draughtsmen, 


with thorough knowledge of modern Blast-furnac 

Construction, for a New Blast-furnace Plant.—Apply, stating 

age, , experience, and salary aL ey to your peat ~~ loy- 
e 


M 
trict. State age, experience, and salary required. 
already employed upon Government work will be eng; 
Applicants must apply to, their nearest Employmen’ 
change, mentioning ** The Engineer” and number 7. 








No person already engaged on Government work will be con- 
sidered. 552 a 





No 
work will be en pplicants mo apply to their nearest 
et gaged. —A hange, Pr nentioning “The. = and 
Praughtsmen Wanted for Power 

Station work.—Apply, stating age, experience, and wages 
required, to Electricity Offices, Town Hall, Bradford. 343 a 


Electrical Draughtsman Re- 
QUIRED, capable of Preparing Wiring Diagrams and 
Requistioning Materials. State and salary required.— 
Apply to the nearest Employment-Exchange, - mentioning 
“The ngineer” and number 651. No one at present on 
Government work will be engaged. 651 a 


Reinforced Concrete Draughts- 











MEN WANTED for im rtant eg work,— 
Reply, statin, e, experience, salary, &c., to Box 3492, rt ag 
Brown's, 39, ‘ot ill-street, Westminster. 





Required at Once, Two Paes 
ENCED LADY TRACERS. Walton-on-Thames dis- 
trict. Give particulars of experience, &c., and when able to 
commence. No person at present om Government. work or 
resident more than 10 miles away need apply.—Address, 660, 
“The Engineer ” Office. 660 a 


Rea quired, Draughtsman, Used 


to Works Lay-out. London district. No’ one resident 
more than 10 miles away or already on Government work will 
be engaged.—Reply, stating age, salary required, and give full 
details of past experience, to Box 426, T. B. - ima Pgh 
tising Offices, 163, Queen V. ictoria-street, E.C. 4 654 a 


Required, Draughtsman, with 
Elevator and Conveyor experience, and used to Auto- 
matic Machine Design. ‘London district. No one residin 

more than 10 miles away or already on Government work will 
be engaged.—Reply, stating age, salary required, and give full 
detuils of past experience, to Box 425, T. eae 
tising Offices, 163, Queen Victoria-street; E.c 655 a 


equired for Dover, Good 
GENERAL DRAUGHTSMAN, with Loma of 
steelwork and ferro concrete construction. Must be ineligible 
for general military service.—Apply. by aetaey stating age, full 
particulars of ben carey a Be eo , and enclosing ele 
‘of recent testimonials, to care of Street’s, 8 = 
street, London, W.C. 


I\racer Improver Wanted (Male 


or Female) for General Engineering Tracing. Comfortab 
position for suitable applicant. _No one at present employed 
on Government work or residing more’ than~10 miles away witd 
be engaged.—Write particulars to 661, “‘ The Engineer ” — 
A 


[['racer Wanted, Lady, for Lon- 


DON district ; must be nekd and rapid worker. No one 
at present on Govt. work or residing more'than 10 miles distant 
need need apply. —Address, P353, * The Engineer” Office. 

















Lt Experienced Mechanical ; 
DRAUGHTSMEN oak come t prospects, prefer- 

ence to applicants with knowledge Tuternal Combustion 
© person already employed upon Government 

“wiil be engaged.—Applicants must apply to their- nearest 
ment Kxchange, mentioning “‘the Engineer aon 





TOOL-ROOM FOREMAN 
Wanted for a Government Con- 


TROLLED Engineering Works in the North of 
England engaged exclusively on Government contracts. 

Applicants must have held a similar position in the Tool- 
room of a a up-to-date Factory, and should have had 
experience in the manufacture of Jigs, Tools, and Fixtures for 
Repetition Work, and capable of controlling both male and 
female labour. 

A permanent situation is offered to suitable Sonne 

No person already on Government work need ap pply. 

Write in the first instance-to- your nearest- Employment 
Exchange, mentioning ‘- The Engineer” and No. , and 
giving full particulars of your experience and wages reguired. 

A 


Wanted, Foreman, Tank, Cis- 


RN,-and-General Iron Plate Works.. .Six.o clock 
man. Must thoroughly understand drawings. Good character. 
No one on Government work will be engaged.—Apply,- stating 
experience, age, and salary required, to your nearest Employ- 
ment Exchange, qupting ** The Engineer” and No. A403l. 





Ba 





Wanted Immediately, Foreman 


ARMATURE WINDER for a large Controlled Factory 
in London manufacturing small Dynamos, &c. Must be smart 
and energetic. able to control male and female labour. Per- 
manency toright man after the war. Only those not already 
upon Government work and residing within a ten:mile radius 
need apply.—Address. 588, ‘‘ The Engineer ” Office. 588 a 


Foreman Bricklayer. Wanted at 


ONCE£.—First-class FOREMAN BRICKLAYER for 
large North of England steelworks ; 12-furnace plant. Onl 
those having had es in the e position of Foreman ne: 
apply. Applicants to give full oe iculars -of experience and 
wages required.—Address, 619, “‘ The Engineer” Office. 619 


Foreman for Engineering Works, 














thoroughly acquainted with modern” hors maegac ractice 
and thorough disciplinarian; Heavy Machine per 
manent ; wages as arranged. No person at present. pa  Gavern- 
ment work will be engaged.—Apply B pet — nearest i Employ’ ment 
Exchange, quoting “Tne Engineer * and 618 4 
Foreman for Light- £ urning- in 
Genera! Engineering Shop, acquainted with up-to-date 
ractice in this department ; permanent ; e8 as arranged. 
No 1 person at present on Government work-will be-engaged. 
—Apply your nearest Employmeat Exchange, quoting ** The 
Engineer” and No. A4068. 616 a 
Foreman Over Machine Tools 
WANTED, experienced in Jigs and Setting-up.Work, 
State age, wages,.experience. No. person already employed 
ups Government work will be engaged.—Applicants must 
ly to their nearest ay ae Exchange, mentioning 
mR, Engineer ” and number P329 a 





Foreman Required to Take 
CHARGE of Grinding Dept. ; must be good all-round 
grinder and organiser. State full particulars of experience, age 
and salary required. No person already on Government work 
wil] be engaged.—Apply to ycur nearest Em oe Ex- 
change, mentioning “ The” Engineer” and No. A 597, ° 


(Tool- room Foreman for. General 


Lament Works (heavy and medium), thoroughly © 
— in this department ; 





acquainted with up-to-date 
permanent; wages as _ arran; 


Government work will 
anted for Large South York- . 


\ r SHIRE COLLIERY, a capable meéchanical- man as 
ENGINEWRIGHT ; ‘experience in A.C. and Turbine Plant 
prefe: wages, with good i on eer 493, 
“ The Engineer” Office. 493 « 


W anted, Setters for Gridley 

AUTOMATICS. Good wages and ——_- 
guaranteed to skilled men. Birmingham district.—Applv to . 
your nearest Employment Exchange, mentioning “The Engi- 
neer” and num No person aiready engaged. os 
Government work need apply. 


itters. — Several Wirst-claee 
FITTERS for Turbine and Engine work REQUIRED. 











London district, good wages, permanent — No _ person 

already on Government work will be engag Apely your 

ai Seg i ment Exchange, mentioning ve The Engin ll 
A 





uired, Turners, Fitters, 


eq 

Rea GRINDERS. MILLERS jfor Tool: room work in “ee 
date Fuse Factory, Wolverhampton district. No other than 
highly skilled and competent men need apply. Good —— 
and permanency guaranteed to first-class men. State fully 
age, wages “e ted, ‘and-qualifications. No-person already 
employed upon Government work will be en a,—Applicants 
must — are ed their nearest Employment Exchange, mention- 
ing “The Engineer” and number 565. 565 a 


urners and Fitters Wanted in 


London Shop, S.E. district. Full rate wages and oppor- 
tunity for increase. No man on Government work or residing 
more than ten miles away engaged. are Ls at TY ie ng 


full particulars of previous experience, to 
neer” Office. 

urners, Fitters; and Unie 

MILLERS WANTED. se few Highly Experienced MEN 

UIRED by an Engineering Firm in Eastern Counties for 

gut Work of an interesting character (not™ repetition 

None but first-class men need apply. Special rates offe: 

No one on Government work can be engaged.—Apply, stating 

age, experience and salary required, through nearest Eat 
ment Exchange, mentioning “* The Engineer” and aoe 

A 











PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND O6., 
46, Watling-streat. LONDON, E.C. 


3, Collingwood-street, Newoastle-on-Tyne. Sp 3008 





wo Draughtsmen Wanted, 
with Mechanical and Electrical experience, scoustomed 

to factory-work. Excellent prospects to the right men. London 
district. State age, experience, and salary expected. No 
De at present. on Government work or resident more than 





~* sg away should apply.—Address, 649, “ The a 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paexs Il., Ill., IV., LXXXII, 
Numerical Index to Advertisements, 
Paez LXXXI, 





ll 


THE ENGINEER 





Nov. 28, 1917 


as 





| 





Shell Works Mian (44), 


= general engineering, works and drawing-office experi- 
—— Yad oa a-ha! eye , oe oe in laying oom 


onpaiing, ond hops and shel. 
IRES responsible ‘POSITION, Minimum m salary, 
.—Address, P287, ** The Engineer” Office. P287 w 


erm Seeks Position in 


Southern Counties in Engineering Factory—Motor Car 
Manufactory preferred—to take charge of production and 
to generally supervise stores ement and stock, and the 
flow of work through the a Varied experience ; good 
organiser in eo — 

2s yoneees at LIBERT 
ress, P320. ** The ee Office. 








320 8 





A ssistant Manager or Position 


of Trust WANTED by Young Man, aged 27 ; 34 years 


Wa orks Construction Engineer 

echanical and Electrical), with eftensive experi- 
ence in he Drath and —— of = works, with own staff, 
a 34 and-Foreman Erector, 
will sh as INDERTA epee peed PER- 
VISION. ol new WORKS CONSTRUCTION an - ment. — 
pong .» 0. J. W. Vickers and Co., Ltd, aoe 





W ae Engineer (41), With 
extensive and va! — ~ rience in the design, erection 
also aoe 
ITION as 
B. V., co. 
507 » 


and maintenance of we and equipmen 
commercial ruc SIRES ~ msible 
eo INEER or WORKS MANAGER —Write, 

. W. Vickers and be Ltd., 5, Spihdlesinnn, E.C. 4. 


W orks Manager or Superin- 
TENDENT DESIR ENGAGEMENT; practical 
engineer, energetic, tactful, and tol te gredon of experi- 


and medium work the uction of — 
strict disciplinarian ; 








machine superintendent ; experience in =e work, large 
and small. Board of e cert.; first-class credentials.— enced in large 
Address, P338, “The Engineer ” Office. P3338 w parts in large quantities ; 
Engineer” O . 
ry 
Assistant Works Man: 
shortly Disen; . DESIRES POST as WORKS 
rae apg or a AN ay years” a oe 
production £500 per an.— ress, P3260, 
t The Engineer” Office. segue: _ 3260 B ScLepred and ; 


omens and female labour.—Ad ress, Pie vate 





orks Manager or Machine 
SHOP FOREMAN pen eg years” fret 
years - 


d to ra 
ing experience. his hy PS, * ithe = 








(hief Inspector of Tools, Jigs, 
&c., who is desirous of a change, wide ve gn in 
accurate work for Motor and Aero give Parts, SEEKS 
APPOINTMENT in similar capacity or DEMONSTRATOR 
to INVESTIGATE MANUFACTURING TROUBLES.— 
Address, P5323. “The Engineer” Office P323 B 


’s Engi 
ontractors ngineer and 
nt, over Military age, active and fit, OPEN for RE- 
ENGAC “MENT; experienced in «ll kinds of buildings, rail- 
way and public works contracts. Good organiser ; full reps 
or otherwise ; excellent references, &c.—W: » zi 2 6.0. 
Street's, 30, Cornhill, E.c. 3. B 


Disongege ed.—Advertiser Desires 
ENT as ENGINEER-IN-CHARGE of 
suction gas plant, gas engine, lighting and power sets, &e. ; 
Fa el a — mced. Good refs.—Address, P277, “The 
aginee: P277 


B 
Engineer, Over Military Age, 
D.O. am shop experience, aceustomed to working to 
e limits, and to control men and women, OPEN for 
ENGAGEMENT as INSPECTOR or similar position.—O. A., 
13, Riversdale, Glebelands-road, Ashton-on-Mersey. 324 B 


Engineer Requires Position as 
ASST. WORKS MANAGER or CHIEF RATE oan 
(30), 16 years’ experience mechanical and electrical, th 














knowledge of methods of production on gunw _ 
good organiser, disciplinarian, plenty of initiative 

and ‘adaptability. —Address, P: . “The. gzineer ag 
B 





Eagineer, with 18 Years’ Experi- 
NCE as outside foreman, engineer and erector of 
engines, statiopary, locomotive, pumping, cranes, hoists, 
lifts, elevators, conveyors, and machinery of various kinds, 

DESIRES to settle down as Engineer in CHARGE of PLANT. 
Excellent refs. ; age 42.—Address, P3153, “The acs ve 


Engineer (31), Disen 
SIRES Teak ADMINISTRATIVE ed, 


fully experienced latest shop ees a ——, designer strict 
dissiplisarian, forceful corresponde: “The 
Engineer” Office. P3S0 B 


Experienced. Industrial and 
. HANICAL Ly gaa See Ott riod. 
Jesigns, reports, in: tions, Kc. r if des’ ce 
tional Scene _ ” Auidross, abs * The Engineer ” Office. P38 5 


GENERAL MANAGER ork WORKS 
MANAGER oF LARGE WORKS, 
14 Years’ Experience in Similar | « 

ayaa ~ high-class engineering works, DESIRES 
improved POSITION. Modern experience in and 
manufacture of ail ty high-class steam and gas engines, — 
works organisation.— ly in first instance to Messrs. W. J 
and E. H. TREMELLEN, Solicitors, Bank-chambers, 29, 
Soutinegien bulbdines Chancery-lane, London, W.C.1. P271s 


(jentleman, Over Military Age, 
OPEN for APPOINTMENT on Office Staff; fully con- 
versant with engineering business.—Address, P332, “The 
Lngineer ” Office. P332 B 


Heating Engineer and Draughts- 
MAN (30) SEEKS responsible POSITION. ee 
conversant with heating trade preparation of schemes and 
supervision of contracts. Highest references.—Address, P345, 

e Engineer ” Office. P35 B 


eatin Engineer (31), Dis- 
ED from . Forces, DESIRES RESPON- 
SIBLE Post TION on Government work ; 15 paral practical 























Works Manager (39), Shortly 


disengaged, fully qualified practical engineer, wide 
experience eee aeroplanes, motor cars, and repetition 
work. Exceptional organiser, strict ot NO wae maximum 
output guaranteed. Salary 141, West- 
minster-road, Handsworth, Bn hag P351_B 
A TL LL A A LAAT A 


A nglo-French Engineer, with 
wide experience, practical, technical and commercial, 

real live man, is peg to To REPRES ENT British Firms in 

age or SELL on COMMISSION. Highest references.— 
Write, Box 467. Willing’s. 125. Strard, WC. 632 B 


. . ’ . 
ashier, with 25 Years’ Audit 
and book- Soenerty re pey two years with Gov ernment 
factory, DESIRES CHAN GE to a similar position. Satisfac. 
tory references. aay FY = P315, ** The Engineer” Office. P315 B 


(vhief Costing Clerk (National 

ncn | DESIR CHANGE Shipyard preferred. 
Ten years’ a ——— experience, cashier, accounting, short- 
band, typing. Excellent references.—Address, P3516, ‘* The 
Engineer Office, P316 | B_ 


As Chief Ee Soe me or Assis- 
TANT WORKS tp acing practical engineer, 
having had charge in D.O. and shops. DESIRES CHANGE. 

London district.—Address, P357, ** The Engineer” a. 

B 








Wanted for Urgent Government 


Work, ae PUMPS, of approximately 20 
cubic feet per minute capacity at 1 ton per square inch work- 
ing pressure, for driving by electric motor off 440-volt, 

cle supp here such’ fullest particulars, together with 
information where such plant may be inspected, to 584, “ St cad 
Engineer” Office. 


Missing Sisson Reverse Steam 
ENGINE GEAR for 8/Y “Fleur de Lys,” lyin 

Pope's Wharf, Kingston-on-Thames, Will en near “hin ~< 
same for repair kindly communicate with SALOM son’ 
6-7, Cross-lane, E.C., as address is lost, or can anybody oa " 
one? sof PY 








Wanted, High-speed Steam 


ENGINE, 80 H-P., with 70 1b. steam, non-condensing ; 
thorough order. State maker, full particulars, and leading 
dimensions.—EDWARDS and SHAW, Consulting Engineers, 
105, Colmore-row, Birmingham. P3M F 


Wanted Immediately, About 


420 yards 701b. FLAT BOTTOM RAIL, with Sleepers, 
Chairs, &., complete. 
Apply, stating where may be inspected, price, &c., to 
Box 25, Wheeler's Advertising Office, 
Mancheste 





P317 ¥ 


——scses 


Fer Disposal, New Plant for 

BE Lary se of PETROL :— 

Six Horizontal STILLS, complete with tubes. 

24 CONDENSER BOXES for above, 

One 150 B.H.P, National GAS ENGINE, latest 
arranged for direct-coupling to generator, and with 
pressed air starter. 

Two 9 K.W. D.C. Siemens ELECTRIC GENERATORS 


Two motor-driven SCREWING MACIIINES, by Maiden 
= Co., of Hyde, from 6in. to 8in., with motors complete 


type» 
com 





anted, Lathes, 6in. to 8in. 


p bed, screw-cutting; also PILLAR VER- 
A NE. State best Peicti—s 


TICAL T DRILLING 
42+ 


ROBINSON, ae Works, Wigan. 
WANTED, NAMES OF MAKERS OF 
THE FOLLOWING PLANT : 


ROLLING MILLS FOR = ROUNDS, AND 
LIGHT STEEL BARS. 
TUBE ROLLING AND MANUFACTURING PLANT. 


UP-TO-DATE MACHINERY FOR COILING AND 
+ 2 agai OFF HOOP IRON FROM STRIP 





“i a tone gaan peal of the above items are required for 
wor 


urgent 
akers of any cae the above plant to address, 583, “ The 
‘583 ¥ 


Engineer ” Office. 


anted Steam Loco. Crane, 

aft. Sin , with steel jib 20ft. to 24ft., capacity 

ro to 2 | oy "aaahie drum, with grab attachment preferred. _ 
ress, 608, “The Engineer” Office. 608 F 

W: anted, Small Creosoting Plant, 

Second- ecg sompiate (oie (without engine power) ; pes 

WANTED, Two Second tron or Wrought Iron 

OPEN TANKS, about 9ft. x 4ft. x “yn suitable for pansy 
creosote, &c. -State particulars, prices, and where can 


be seen, to SECRETARY, Cavan and Leitrim Railway, 19 and 
20, Fleet-street, Dublin. 687 


Wanted, Time Register, Any 


make; must be in good working order. S 
and eT: price.—Box T.R., Smith's Agency, Ltd., 100, — 














Chief Drove wares. A.M. Inst. 


C.E., expert in L. tions for  & and reinforced 
concrete structures, DESIR CHANG 
MANAGER.—Address, P2635, * Sms Ravine” 


DPraughtsman and Engineer, 27 
a expe a —— engineering, eat ogee ong 

Ww: 
OBEN ror APPOLN Tk NT: nh ddress PSO’ The Boe eer 


Mee ~ 








raughtsman, Used Genl. Engi- 
NEERING, M-T, details, a -outs, &c., works experi 
ence, tical, SEEKS RESPO SIBLE POSITION ; “4 
age aah fren wa P3351, “ The Engineer ” Office. P331 


anted, Tube Mill, 16ft. by 4ft., 


for coment grinding. Also BALATA and DOUBL £ 
LEATHER BELTING, 8in. to 12in. wide.—Address particu- 
lars and price to P319, ‘“* The Engineer ” Office. 19 


Wanted, Vertical Boilers, 7ft. 


by 3ft. and Ly, ad — LANCASHIRE.—-Address, 
P37, “ The Engineer” PH? ¢ 


Wanted, 20- 30 Good Second- 


HAND ROLLED H-JOISTS, 25ft.-30ft. long by 28in 
by Tin. section; and a few SECOND-HAND BUILT 
GIRDERS, each ‘about 45ft. long. Send full particulars, 
i lowest price per ton.—Address, 643, ** The Engineer’ 

643 F 











Drag! ughtsman, 10 Years’ Experi- 

— DESIRES ENGAGEMENT as CHIEF, London 
district. Practical and capable e —— energetic and tactful 
organiser. —Address. P342, “ ‘The meer ” Office. 342 6 


ees y Foreman, Iron or 
EKS mene ym gm used to high-class 

in ~~ and gree! id, plate and machine. a 
Paid, “The Eo neer™ 


A la mg os of re in 
my 


HAVE an OPENING for . Bg Ry 


jucation as PREM hg 


the course to mciane both Works and 
Address, 2002. “The Engineer” ice. 2002 & 


aneenneneneienennenienthteeneennnientnenensieiemmemanenaane 
[=5*. C.E., Inst. Mech. E., B.Sc., 
and 4 ere yy EXAMINATIONS.—Mr. G. P. 
KNOWL A.M. Inst.C. = &c. + personally PREPARES 


B.Sc., 
CAN DIDATES: either orally or by 
of su the past twelve years. Courses => 

















W anted, 350 Yards Double 
Boas RAIL, secondhand or new, about 601b. per 
rd. ll particulars, &c., to WM. ASQUITH, Ltd.. 

Hiighroad’ Well Works, Halifax. 179 ¥ 


(Joal Wagons Wanted, Modern 


type and in good condition, for cash anit early delivery. 
Any, umber up to 150.—Address offers with particulars to 
533, “ The Engineer” Office 533 F 
Plant 


ontractor’s Wanted ; 


must be up to date and in good condition. — Address, 
Box 527, Leathwait and Simmons, 5, Birchin-lane, E.C 
. 


(jun- -metal Swarf or Scrap to 
Admiralty specifications WANTED.—Offers to CLIFFE, 
Great Brook-street, Birmingham. P314 » 


ixer (Hand or Power) Re- 


QUIRED, Second-hand, for Mixing Paint. Capacity 
about 3 cwt.—Write, Box 226 C, Smith's, 21, Bush-lane, ys 4. 

















ria-street, Wi 
488 & 


cesses 
commenced at any time.—39, Victo: 
Wanted, Agency, or Appoint- 
MENT as yer ATIVE. Works and Colliery 
Requisites. Good South Wales connection; years’ com- 
mercial experience. —Address, P2325, “‘ The Engineer” = 








experience, 7 years full control of business ng, esti- 
ing, beating, h. and c. water services. &c.; to handling 

workmen. Highest references.—Address, bs “The Engi- 

neer ” Office. P333 Rk 





es Tool Expert (32), Ex- 


RIENCED in laying out and a ng up 
shops for the production of interchangeable parts. small 
aero engines, &c., DESIRES POSITION as WORKS 
AGER or TOOL ENGINEER;; first-class organiser.— 

, P272. “The Engineer” Office. F262 8 


Mectarieal and Electrical Engi- 
NEER, 38 yrs. of age, DESIRES POSITION ; 22 yrs. 
practical experience ; yrs. in steel works, 17 yrs. in con- 
trolling positions in generating stations, arene up to date 
in production and power distribution, d D.C. systems, 
construction and drawing; at present Fn es as station 
engineer.—Address, 646, ** The Engineer” Office. 646 B 








anted, Agencies by Practical 


Sestanae who has sound ee with the leading 
—Address, P24. 











En pees renee — North of England. A ag 
A Responsible Private Firm of 
organisatio ond a in America (controlled aie 


would UNDERTAKE PURCHASING and SUPER 
of INTERESTS, or in securing s lots of pg 
s.—Address, 411, a The 


behalf of response Engineering 
Specialit 
aa, 


Engineer” 
Ag gents Wanted fo for 
Selling to all concerns house, first- 
class REPEATER. Hxoslon line fo — for ap Beeson giving good 








Mechanical Engineer, Experi- 
ENCED works management, DESIRES CHANGE. 
Good organiser and tactful—Firms actually requiring an 
energetic man, used to small wy eye work, am - adminis - 





vais pesttion, are requested to write D. , Ho age 
Mechanical Engineer (40), 
AM.L<o thoroughly experienced in works manage- 


ment, buying, sub-contracting, the handling of contracts, and 
introduction of business, engdged on aeroplane work, at 
liberty shortly, DESIRES SEE SEEE POST.—Address, 


P3ll, “ The Engineer” Office P31l & 


Shop Superintendent or Boiler- 
KER FOREMAN, 36, with good technical education, 
smart organiser, light plate work, levelling and press plate 
work specialist, DESIRES RESPONSIBLE POSITION.— 
Address, P3510, ‘The Engineer” Office. P3510 B 


Mool- room Superintendent in 
large Midland Town DESIRES CHANGE; wide experi- 
ence on machine tools, jigs, gauges, &c., for the production of 
aes and aeroplanes ; g! organiser and disciplinarian ; 
ble of starting new works.—Particulars, —. 

B 


he Engineer” Office 
Man, with 


Trained Business 
SEEKS responsible 
POSITION, preferably with a sound aircraft firm. AJso com- 


varied engineering experience, 
petent accountant and secretary. Experienced in genet trade 
and manager for last 15 inonths of engineering works 
on aircrafc eee. Energetic and good organiser, with initiative 


and adapta! 
Aliress, P344, “ The Engineer” Office. P34 Bb 


South American Civil 














wo 
Engineers, one with knowledge of socicis, petroleum, 
and practical mechanics, DESIRE POSITIONS of TRUST. 


Exch has been permanent resident in Enland over six years 


Best references givea,—Address, P322, “ The Enginoer ” Office. 
; P322 B 


rite, 's, 125, 
W.C. 2. ~ 


$$$ 
( ‘Nentleman, with Thorough 
practical ex! sienes, REQUIRED, to Establish and 
Manage New Works (London district). to manufacture War 
Material. Advertiser has about —_ available for plant and 
working capital. Partnership and permanent association 
offered to the right man. State full details of past career and 
et tee Answers will be treated in strictest Sheer 7 -- 
, Box 860, c.o. Judds, 97, Gresham-street, E.C. 2. 634 o 


Rea quired, Purchase Outri right or 
CONTROLLING INTEREST in Small Works, with 
Office, within fifty miles London, for manufacture yo 
motor and engine parts. | aere with not less than 

sq. ft. floor space; ith i installed, 
including automatics and ounb-automatien. No foundr; 
required. Land available for extensions; close rail.—Sen 
particulars, buildings, land, Jmachinery, contracts, power 
available, &c., and price to 603, ** The Engineer” Office. 603 1 














anted, an Overhead Ropeway, 
with &e, “gesagt ou A ros 
long. dy 579, “ The Engineer ” Office. 


Wanted. — Electric Giudas 
WANTED, strap driven, about igh. P. at 400 volts, by 
A. DODMAN and ©O., Ltd.. Engineers, King’s Lynn. 517 r 


Wanted. for Immediate Delivery, 

the following PLANT; must be in good condition :— 
TIVE, it ’ cylin rs. 

Loco, CRANES, 











‘ons, 
TABL E ENGINES, 10 and 15 HP. 
2 6to. gauge TIE TIPPING & STEEL BOGIES, any size. 


i ot Sets POINTS 2 and CRossINGS, 2ft. 6in. gauge. 

eae CONCRETE MIXER, with elevating bracket, 
yar 

5-Ton Steam on DERRICK CRANE, om oP. or 70ft. jib. 





ae 50 or.56 Ib, flat-bottomed 
1 Dozen Sets POINTS and CRUSSINGS. 
State ties and where plant can be inspected. 
abet Box 674, Robertson and Scott, Advertising Agente, 
n 


Strand, London, . 
659 p 








OLD GALVANISED SCRAP, 
NEW CUTTINGS, 
AND OTHER ZINC-COATED MATERIAL 


PURCHASED IN ANY QUANTITY, 
at highest prices, by 
HENRY LEVIN, WEBB AND CO., 
Sugar House-lane, 
Stratford, E. 15. 


hermometer (Self- -registering) 


NTED.—State full ticulars and price to DRYI 
and DESICCATING CO., Oldridge-road, London, S.W. 12. 622jr 


A® Comp ressors for Sale.—One 


63% 








powerful “ Pegeral Sergeant ”" Compound Horizontal 
Steam-driven Duplex Two-stage AIR COMPRES Lp. 
steam cylinder 24in. diameter, h.p. ditto 13in. diameter; Lp. 


air erlinder 18jin. diameter, h. oS cylinder 9jin. diameter by 
184 h intercooler and all connections. 

One su tal Belt-driven Twin AIR COMPRES- 
SOR; cylinders 16in. acer by 28in. stroke; capacity 660 
cubic feet, with steel air receiver. 

One quite new By Double-acting Two-stage Belt- 
driven AIR COMPRESSOR, by Wilson, of Aberdeen, capacity 
250 cubic feet, cg ag with steel air receiver. 

RIDDEL and CO , 40, St. Enoch-square, Glasgow. 527 3 


Belts. —For Sale, About 120ft. of 


12in. by gin. to 11/16in. very good condition LAMINATED 

LEATHER BELT; also 26ft. of 9in. by 7?-ply BALATA 

BELT. Immediate delivery. —Apply, PEARSON'S WORKS, 
Clough-road, Hull. 580 « 


(jameron Duplex ae Steam 


cylinders 16in., water ye. 15in. a Deg 
—— and delivery ; ; in stock.—_HARRY ft = 


.. Lid., Staines. 


mpound Horizontal Engine, 
on cirdar bed, fly-wheel, 5ft. 6in. 


sae cylinders, ain. and 124in. by 14in. gime, 
heater and 


y 1lin. ‘ace, with feed-water 
in 
Address, 587, “ The Baigineer = Uimice, 


order ; immediate.— 

587 @ 
(Jomp pound Horizontal Engine, 
cylinders l6in. and 24in. by Win. stroke, patent. valve 
ey; with 12ft. rope wheel in halves, by Cole, Marchent and 
Bradford. An excellent engine, practically new; 

Kroriey delivery.—Address, 586, ‘‘ The Engineer” = 


rs Sale.— 


Pg ee. P. Croft and Perkins FRICTION CLUTCH, 
, 19fin. face, 10 grooves, for ljin. rope, 


Y, 7ft. dia., 10in. bore, 19in. face, to work 




















clutch att. Sin. 
One ROPE PULLE 


in oon unction with the "above, new; hever been used; to be 


One 90H. P. GAS ENGINE, cylinder 164in., stroke 23in., 
fy-wheel 7ft. 9in., 10in. face, 210 revs., 
type, ready for oy delivery. 
. OXLEY, LTD., 
SHILOH WORKS, SHEFFIELD 


Tele.: “ Ironical.” 6%4 6 
. 


sold 
magneto ignition, latest 





lete GAS PRODUCER POWER PLANT (Kerpely 
Pane Revolving Grate System); about 1250 B.H.P. with 
anthracite; one Producer stand-by; can be adapted for 
bituminous fuel. 

The above ve pleat, fajons as delivered from the various m: uke =¥ 
has never been fu 4 erected, and can despatched at « 
Lying at Thames Haven, Essex, where it may inspected be 
special appointment. Full particulars and prices on applica. 


tion. 
GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 275 








For Sale :— 


AIR COMPRESSOR, by Hoiman ; 
pened Eogine. with condenser; bh. p. cyl, 
p. cyl., 27gin, dia. by 4ft. stroke ; capacity, 1 
ver min. 
Steam-driven ATR COMPRESSOR, by Markhati : 
300 cub. ft. free air per min. ; 801b. to 100 Ib. ah : 
One Willans-Parsons STEAM TURBIN FE, direct 
nee to Westinghouse Alternator, 1200 K.W., 1200 
ye nae volts, 3-phase, with exciter, condensing 


350 Kk. W. “ALTERNATOR, three eonhem, 50 cycles, 
550 volts, by B.'T.H. Co., driven by H.P. Cross-com- 
tre Engines by Barclay 26in. H.P. cyl., 40in. L.P. cy), 
ft. stroke, fly-wheel 20ft. diam., &c. &e, Very fine set 
220 K.W. ELECTRICAL SET, com 
pricing Triple Expansion Vertical Enclosed Engine, by 
Morcom; Alternator by B.T.H. Co., with 
Korting’s Ejector Condenser, &c. 
Two Willans RECIPROCATING STEAM EN.- 
GINES, each direct coupled to Westinghouse D.C Gen 
erator, K.W., = m., volts, with surface 
condensing plant, air and circulating pumps. 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel.: 44 Wakefield ; 867 Newcastle. 
Tel. Add. ; “‘ Engineer, Wakefield.” 2017 c 


FOR SALE 


the following 


SECOND-HAND MACHINERY 


One Radial DRILLING MACHINE, by J. Buckton 
and Co., 2sin. spindle, 7ft. arm, self-acting 

One 3cwt. STEAM HAMMER, by B. and S. Masse 

One Heavy Type SHAPING MACHINK, by oT 
and Hickman ; box bed 9ft. long; fitted with two 
tables ; self-actin 

One bya STRETCHING and STRAIGHTEN- 

ACHINE, by Fielding and Piatt, ram 8in. 

>. ‘it take bars up to 18ft. long; working 
pressure 1700 Ibs. 

One Patent Pneumatic. RIVETING MACHINE for 
base 8 pdr. H.E. shell, by Flower end Co. 

Two Vertical iy raulic PRESSES, by Morane Jne., 
cay! — lOsin. dia. x 3ft. long; — pres- 
sure 

Six F ae HACKSAW MACHINES, Millar Falls 


One aaa “AIR COMPRESSOR, by Tilghman, 7in. 
ore, 6in. stroke 

One Gas-heated KIV ET FURNACE 

One cays Plain wound oe by Arch- 


dale, 
Fifty eo" 
One FOUNDRY RUMBLER, 3ft. 6in. barre 
Two Fuse Billet Heating OIL FURNACES, by 


Alidays 
4 " 5610 Fuse Billet Heating GAS” ri 
ES, by Fletcher Russell 

One Hal's High p-epeed Heavy Duty CUTTING-OFF 

MACHIN capacity 64in 

One STRAIGHTENING tnd a DING 1 MACHIN #, 
roller bearings, 60 strokes £40 

One Dresses Mueller Radial D TLLING 3 MACHINK, 


in. £75 
One Archdale Hi h-speed DRILLING MACHINE £12 
= Pratt = hitney Two-spind'e DRILLING 


ACHINE. 
One Single Geared Pillar DRILLING MACHINE, 


20in., capacity jin 
One Archdale 6in. SHAPING MACHIN E, self-acting 
traversing tables and circular motion £12 
On me Areme le Vertical wr ice DRILLING 


One Synder 2lin. Back Geared DRILLING MA- 
NE, seli-acting 
One Jones ns Shipman 3-spindle DRILLING 


One he ee SHELL DRYING OVEN (new), 5ft. 
x Sft., with two trolley gh each bai no 
ao rng ses 33 shelis. 
One 3-ton Foundry Geared LA 
= ae BENDING 


Cross-com- 
Shin. din. ; 
cub. ft, 


One 





£90 


£140 
£30 


£70 


each 


DLE 
eee suitable for 
H.E. ome Dee = Mecirtas ngs and Guest 
One D ny va nae tg 8 ‘OR th A volts 
Rapid Pa it Elect eg Katror | SEPARATOR 
“inew), type o1 i fitted with extra strong magnets, 


volts 
One Cold Iron SAWING MACHINE, will cut joists 
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ATMOSPHERIC POLLUTION AND THE 
IMPURITIES OF RAIN-WATER. 
By JOHN B. C. KERSHAW, F.LC. 

ENGINEERS and chemists in the past have been 
accustomed to regard the clouds as an exceptionally 
pure source of water supply. ‘The rain that fell in 
towns, and in manufacturing districts, although 
known to contain gaseous impurity, was looked upon 
as quite free from dissolved solids, and it was con- 
sidered necessary only to remove the suspended in- 
soluble impurities, such as soot, dust, &c., by filtra- 
tion or settling, in order to obtain a supply of water 
approaching in purity that collected in country and 
mountainous districts. 

The first evidence of a scientifi¢ character that this 
confidence in the purity of town rain-water was mis- 
placed, so far as the writer is aware, was given in a 
paper entitled ‘ The Effect of Atmospheric Conditions 
upon the Hardness of Rain-water,” read by Dr. 8. 
Wolff, before the Manchester Section of the Society 
of Chemical Industry, in March, 1913. In this paper 
the author gave details of his examination of the rain- 
water that flowed into two small industrial reservoirs 
attached to Mather and Platts’ works in the Newton 
Heath district of Manchester, eight samples in all 
being collected from the various sources, such as roofs, 
&e., which fed these reservoirs. All the samples 
when tested were found to be ‘** hard,’ calcium and 
magnesium salts being found in solution in some 
casesin very large amounts. Thus, on December 11th, 
1912, a sample of rain-water collected direct from the 
air showed 109 deg. of hardness by the Clark soap 
test, while another collected—also direct from the air 
—-on December 31st, 1912, gave 165 deg. of hardness 
by the same test. Dr. Wolff, at the close of his paper, 
stated that :—- The tests clearly proved that rain- 
water carried down not only soot but other soluble 
and insoluble substances floating in the air.” 

All the speakers in the subsequent discussion on 
this paper recognised the importance of the tests 
from the industrial point of view, especially in rela- 
tion to the water requirements of the bleaching, dye- 
ing, and calico printing industries, and urged that 
further investigation of the soluble constituents of the 
rainfall was required 

Quite independently of this research, and of these 
expressions of opinion in Manchester, a committee 
had been formed in London in 1912, as a result of 
a discussion held at the International Smoke Abate- 
ment Conference of that year upon the subject of 
‘* Atmospheric Pollution.” The first work of this 
Committee was to select a standard method of measur- 
ing and recording the suspended and dissolved im- 
purities of the atmosphere, and the issue of THE 
ENGINEER for October 24th, 1913, contained a detailed 
account of its work in this direction, and of the 
method and apparatus finally selected for the 
observations. The apparatus adopted was an 
enlarged type of rain gauge, with a collecting area 
of 4 square feet, and sufficient storage capacity 
to hold one month's rainfall. At the end of each 
month the gauge was cleaned cut, the collected 
rain-water was removed, and the amount of the 
following constituents was determined by laboratory 
methods : 

Insoluble : Tar, carbonaceous matter, ash. 
Soluble: Loss on ignition, chlorides, sulphates, 
and ammonia. 

The actual observations were commenced early in 
1914, the Public Health authorities in the following 
towns having agreed to erect the gauges, and to be 
responsible for the collection and examination of the 
deposited impurity in their respective areas. 

England.—-Birmingham, Bolton, Exeter, Kingston- 
upon-Hull, Liverpool, London, Malvern, Manchester, 
Newcastle-upon-Tyne, Oldham, Sheffield and York. 
Total, 12. 

Scotland...-Coatbridge, Greenock, Leith, Paisley, 
and Stirling. ‘Total, 5. 

Many of these towns had several gauges installed 
for the observations—thus Manchester had 10, Lon- 
don 8, Sheffield 4, Birmingham 3-— in all, 38 gauges 
were in use in the above 17 towns during the first 
twelve months. 

The disorganisation and the depletion of the Public 
Health staffs produced by the war in all large towns 
has naturally interfered with the continuance of the 
work, and only a small proportion of the original 
seventeen towns have found it possible to continue the 
observations down to the present date. However, 
the two reports of the Committee which have been 
published, contain summaries of the figures collected 
down to March, 1916, and form a valuable contribu- 
tion to the literature of the subject. 

In the following article it is the writer’s purpose 
to examine the results of the two years’ observations 
in the twelve English towns and cities, giving especial 
attention to the bearing of the figures; upon the use of 
rain and surface waters for engineering purposes. 
The fact that the recently appointed Committee of 
the Privy Council for the promotion of scientific and 
industrial research has made a grant of £500 to- 
wards the cost of further investigations on the lines 
of those already carried out proves the importance 
of the work. In order to place these observations 
under official management, it has been arranged that 
the Meteorological Office shall take over their control, 
and be responsible for the collection and publication 
of the figures obtained. The original Committee 
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which instituted the work in 1914, and has carried it 
on under considerable financial difficulties since that 
year, thus becomes merely an Advisory Committee, 
acting in conjunction with the Meteorological Office 
under the new scheme of work. 


THE FIGURES FOR 1914-1915. 


Taste I.—The Soot and Dust-fall of ,Twelve English Towns 
and Cities from April, 1914, to March, 1915. 


| No. of | Total fall of Average fall 


'+ Name of town. |months. solid matter. | per month. 





cine, RR CREE ae 638-31 79-79 
Manchester (Ancoats)... ...| 3 214-19 71-39 
Birmingham (Central)... .... 11 654-14 59-46 
ROMAN 25. ocho Mads peat: | ase 9 501-5 55-73 
Sheffield (Attercliffe) ...  ... 9 499.95 55-55 
London (Embkt. Gardens).. 11 548-27 49-84 
Ps ees aims 574-76 47-89 
Manchester (Tech. Schoo)... 9 405-72 45-08 
Neweastle-on-Tyne ... .. 12 477 -69 39-80 
Kingston-on-Hull... ... .. 12 416-55 34-71 
London (Golden-lane)... ... 12 394-75 32-89 
MMSE 5 sis. Chast “eae. sands mete eee 277 -68 23-14 
ae aN eSe ety oe 12 260-19 21-68 
Malvern ... 


mi adae ties nosey a 65-42 5-45 


Table I. contains the figures for the total fall of 
solid matter, both soluble and insoluble, in the twelve 
English towns and cities for the period ending March, 
1915. The observations.in some of these places, it 
must be noted, were not started until the end of the 
previous year and therefore the figures are only 
comparable in the form of monthly averages. In 
those towns where more than one gauge has been 
installed, the mean of all the results is lower than that 
of the central gauge alone, for the fall of solid matter 
in the suburban districts is of course less than in the 
centre of the town. The highest returns for the towns 
with more than one gauge have therefore been 
selected, in preference to the mean of all the gauges 
for this table, in order to obtain a fair comparison 
with the towns that have only one collecting gauge 
situated in the most central part of the town. The 
figures given in the official reports have been ex- 
pressed as metric tons per square kilometre; but as 
the square mile is the usual English standard of 
measurement for large areas, the results have been 
re-calculated for the present article, and are all ex- 
pressed as English tons per square mile. The third 
column of Table I. contains the monthly averages, 
and it is seen that the totals range from 5.45 tons 
per square mile per month at Malvern up to 79.79 
tons per month at Oldham. Wide variations are 
also shown to exist even in the industrial towns, as 
regards dirtiness of atmosphere, Newcastle, King- 
ston-near-Hull, and the East End of London being 
far cleaner than the Lancashire manufacturing towns 
in this respect. The Ancoats district of Manchester, 
with an average monthly soot and dust-fall of 71.39 
tons, occupies the second place in Table I., Bolton 
being the fourth and Liverpool the seventh. The 
low monthly averages shown by York and Exeter 
are, of course, partly due to the fact that these are 
chiefly residential towns, while the remarkably low 
fall at Malvern of only 5.45 tons per month indicates 
what will be possible for the majority of towns when 
all coal is gasified before use, and only gaseous fuel 
is employed for heating purposes in works and fac- 
tories. 

Submitting now the figures for these same twelve 
towns and fourteen collecting stations to a more 
detailed examination, the chief constituents of the 
fall in each town are set out in Tables IT. and IIT., 
the results being expressed as before, as monthly 
averages, and as tons per square mile. The figures 
showing the composition of the insoluble portion of 
the deposited matter are gathered together in Table IT., 


Taste II.— The Chief Constituents of the Soot and Dust-fall in 
Twelve English Towns from April, 1914, to March, 1915. 
Insoluble portion of the deposit. 
Tons per sq. mile per month. 


Name of town. aay Total ae 
Tar. gS FACS Ash. _ insoluble 
ary matter. 





Oldham ... -86 16-28 37-91 55-0 
Manchester (Ancoats)... -28 «11-44 = 29-61 41-3 
Birmingham (Central) 45 10-59 29-51 40-5 
Sheffield (Attercliffe) ... ... 71 9-60 | 23-7. 34-0 
London (Embkt. (rardens)... 76 «11-16 =| -:18-40 30-3 
BONOENOOR 550. séeyisce wus |) Ede 6-24 21-17 28-6 
Manchester (Tech. School)... 30 8-83 17-66 26-8 
Newcastle ... ... ... +33 9-44 16-41 26-2 


Holton, 8s ic ee Se Ee | 54S 1/618 21-9 


Kingston-on-Hull oa Wea +23 7-55 = 11-18 18-9 
London (Golden-lane)... ... “15 6-88 10-98 18-0 
NNER 2. ces” Zac Qeak wana, Reb +23 3-99 8-34 12-6 
RONOE Gear ect wars Se -10 4.25 7-91 12-3 
Malvern... -03 +49 +82 1-34 





and we find that Oldham again heads the list with 
an average fall of 55.0 tons per square mile per month 
of solid matter, divided as follows :—.86 ton tar, 
16.28 tons carbonaceous matter, and 37.91 tons ash ; 
while Manchester (Ancoats) follows with .28 ton tar, 








11.44 tons carbonaceous matter, and 29.61 tons ash, 
making up a total fall of 41.3 tons solid matter per 
square mile per month. 

The other towns follow practically in the same order 
as in the table given previously, the exception being © 
Bolton, which has a total fall of insoluble matter of 
only 21.5 tons per month, and ranks below Newcastle 
in this respect. This change from the fourth to the 
ninth place in the table is due to the very large amount 
of soluble solids contained in the. Bolton rainfall, and 
the significance of this feature will be discussed later 
in this article. 


THE TARRY AND CARBONACEOUS CONSTITUENTS OF 
THE SOOT AND DUST-FALL. 


‘The figures for the tarry constituents of the soot 
and dust-fall are obtained by extracting the insol- 
uble portion of the deposit with CS, and by re-weigh- 
ing—after drying—the residue left in the Gooch 
crucible. The latter is then ignited in a current of 
air, and the loss of weight gives the combustible 
portion of the deposit, while the weight of the residue 
represents the ash, or incombustible solid matter. 

Examining now the figures contained in column 1 
of the table, we find that Liverpool shows the highest 
deposit of tarry matters, and that Malvern shows 
the least, the two extremes being 1.17 tons and .03 
ton per square mile per month respectively. As 
a general rule, the proportion of tar present in the 
soot and dust-fall of towns is a guide to the origin 
of the smoke, that from factory chimneys containing 
less than that from domestic chimneys. This dis- 
tinction is supported by the other figures in Table IT., 
and the unusually high proportion of tarry matter 
present in the Liverpool soot and dust-fall is pro- 
bably due to the smoke from vessels lying in the river 
and docks—the observation gauge being placed at a 
point half-a-mile due east of the more important 
docks, and the vessels when first firing up making an 
unusually filthy and dirty type of smoke. Oldham, 
it will be seen, occupies the second place as regards 
tarry matters, with a monthly average of .86 ton per 
square mile, while the Ancoats district of Manchester 
comes eighth on the list, with the comparatively small 
amount of .28 ton per square milé per month. 

Turning now to a consideration of the figures for 
the carbonaceous constituents, which are made up 
of particles of soot and unburnt fuel, we find that 
Oldham heads the list with a fall of 16.28 tons per 
square mile per month, and that the Ancoats distriet 
of Manchester and Central Birmingham follow closely 
behind, with falls of 11.44 tons and 10.59 tons re- 
spectively. Malvern again comes at the foot of the 
table with a fall of .49 ton only. 

The carbonaceous matter present in the soot and 
dust-fall is derived from two distinct sources, namely, 
from the decomposition of the hydrocarbon gases by 
heat, in presence of a deficient air supply, and from 
the discharge of unburnt solid particles of carbon 
and coke into the atmosphere, as a result of exces- 
sive draught. The first of these preponderates in 
the residential districts of towns, and the second in 
the factory districts, so that the amount of carbon- 
aceous matter collected is no guide to the origin of 
the soot or smoke. 

The incombustible matter and ash is also due to 
excessive draught, which carries the flue-dust and 
fine ash into the atmosphere, and the amount of this 
incombustible matter serves, with the figures for 
the tarry matters, to differentiate the manufacturing 
from suburban and residential districts. The figures 
given in column 3 of the table indicate fairly well, 
therefore, those towns in which the manufacturing 
industries are clustered closely together, and produce 
much contamination of the atmosphere .with incom- 
bustible particles of silica and lime. Oldham heads 
the list once again with an average monthly fall of 
37.91 tons, or 68 per cent. of the total solid deposit, 
while Manchester (Ancoats) and Central Birmingham 
follow closely behind with falls of 29.6 and 29.5 tons 
per month, and Malvern brings up the rear with only 
.82 ton. This represents only 61 per cent. of the 
total solid deposit, and supports the view that the 
smoke in residential towns contains less ash than that 
of the industrial districts of large towns. Although 
fine ash and grit is a less dirty constituent of the fall 
than the tar-coated particles of carbon that form 
smuts and soot, it is, nevertheless, objectionable, 
since, if very finely divided, it remains suspended in 
the atmosphere, and acts as a screen to the sunlight, 
while in damp weather it promotes the formation 
of fog and rain. 


THE SIGNIFICANCE OF THE CHLORIDES AND 
SULPHATES. 


The chief figures, showing the composition of the 
soluble portion of the deposit, are gathered together 
in Table III., the difference between the totals of 
columns 1, 2, 3, and column 4 being represented 
by the incombustible portions of the dissolved matter, 
consisting of lime, silica, &c. 

It will be noticed that Bolton is now raised to the 
first place with a total of 33.83 tons per square mile, 
and that Manchester (Ancoats) takes second place, 
while Oldham sinks to third place in the table. York, 
Exeter and Malvern occupy, as before, the lower end 
of the table with totals of 10.5, 9.4, and 4.1 tons per 
square mile respectively. The difference, however, 
between the highest and the lowest falls of soluble 
matter is considerably less than the differences shown 
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in Table II. for the insoluble portion of the deposited 
matter. 

The figures for the sulphates and the chlorides 
are the most interesting, since they show notable 
variations in the different towns, even of the indus- 
trial type. As regards sulphates, Manchester (Ancoats) 
and Bolton head the list with 12.87 and 12.59 tons, 
whereas York, Exeter and Malvern show only 2.68, 
3.07, and 1.28 tons respectively. The average amount 
of sulphate in the deposit for the other large towns 
was about 6.5 tons per square mile per month, and 
this average would seem to indicate that Manchester, 
Bolton and Oldham were all burning coal and slack 
for household and manufacturing purposes that con- 
tained much larger amounts of sulphur in the form 
of pyrites. In connection with this impurity it must 
be remembered that coal gas contains a considerable 
amount of SH,, which is discharged into the air of 
towns as SO,, after combustion, and that even when 
gaseous fuel is used everywhere, we shall still be 
troubled with SO, as a constituent of the atmo- 
sphere. 


TaBLe III.—The Chief Constituents of the Soot and Dust-fall in 
Twelve English Towns, April, 1914—March, 1915. 


The soluble portion of the deposit. 
Tons per square mile per month. 








Name of town. Carbona. 
ceous and suiphates Chlorides Total 
we | (as 30,). as Cl) soluble 
(loss on { * ‘matter. 
ignition). 
Bolton .. hire. lies 10-77 12-59 4-45 | 33-83 
Manchester (Ancoats) 4-99 12-87 2-89 30-09 
Oldham 6-86 8-16 2-25 24-79 
Sheffield (Attercliffe) | 4-78 7-65 4-12 21-55 
London (Embkt. Gardens). 3-68 6-42 2-40 19-54 
Liverpool ee 8-11 7-80 2-22 | 19-29 
Birmingham (Central) = 4-27 7-96 1-76 18-96 
Manchester (Tech. Bebeol) 3-99 8-32 2-91 18-28 
Kingston-on-Hull 5-27 5-88 1-43 15-80 
London (Go'den-lane) 4-83 6-88 1-61 | 14-89 
Newcastle 4-25 5-42 -23 «13-60 
York 3-30 2-68 1-35 | 10-54 
Exeter ... 3-43 3-07 1-42 9-31 
Malvern 1-56 1-28 -61 4-11 





The etal for the chlorides found in the soluble 
portion of the deposit are given in column 3, and 
range from 4.45 tons at Bolton to .61 ton at Malvern, 
which again occupies the foot of the table. Sheffield 
(Attercliffe) comes second as regards this constituent, 
with 4.12 tons per square mile, and itis rather difficult 
to understand why two inland towns, like Bolton 
and Sheffield, should show higher figures for this con- 
stituent than Liverpool and Neweastle, situated 
much nearer the coast and exposed to strong winds 
and gales from the sea. It will be noticed, however, 
that the soluble portion of the deposit in all the towns 
contained considerable amounts of chlorides, and 
there must, consequently, have been some common 
origin for this constituent of the soot and dust-fall. 


THE FIGURES FOR 1915-1916. 


TaBLe 1V.—The Soot and Dust-fall of Twelve English Towns 
and Cities from April, 1915, to March, 1916. 











| 
No. of | Total fall of |Average fall 
Name of town. | onthe. | solid matter. | per month. 
Oldham ... 7 | 525.98 75-13 
} 
Manchester (Ancoats)... 6 | 367-71 61-29 
London (Embkt, Gardens)..| 10 | 587-97 58-79 
Neweastle , ~ 10 516-88 57 -68 
Manchester (Tech. School)... 9 | 455-83 50-65 
| 
Liverpool ... .. ... ..| 9 | 444-72 49-11 
Bolton .., 7 | 298-39 42-62 
London (Golden-lane) 12 454-63 37-88 
Kingston-on-Hull 10 =| 338-83 33-88 
Exeter 12 | 251-31 20-95 
York 2m } 243-52 20-29 
| 
co, Se a  — 32-37 4-62 


Table IV. contains the total falls of solid matter 
for the twelve months’ observation period ending 
March, 1916, for the same towns and cities as Table I., 
with the exception of Birmingham and Sheffield, 
where the figures covered too short a period of 
1915-16 to be of any value for comparative purposes. 
Oldham and Manchester (Ancoats) again head the 
list with average falls pet month of 75.13 and 
61.29 per square mile respectively, while Exeter, 
York and Malvern occupy the lower positions with 
falls of 20.95, 20.29, and 4.62 tons. The soot and 
dust-fall of London and Newcastle increased con- 
siderably, the two London stations showing an in- 
creased fall of 17 per cent., and Newcastle 30 per 
cent., as compared with the preceding year. The mean 
monthly deposit in London, i.e., the average of all 
the London stations for the summer of 1914-15 was 
27.90 tons per square mile, and for the winter 29.18 
tons, whereas for the corresponding periods of 
1915-16 it was 34.32 and 40.87 tons respectively, 
showing a marked increase in both seasons. The 
mean monthly deposit for the whole year in London 
was, in 1914-15, 28.56 tons per square mile, and in 





- 
1915-16, 37.60, an increase of over 30 por cont. King- 
ston, Exeter, York and Malvern all show average 
falls per month that differ little from those given 
in the earlier table, while. Bolton shows a marked 
decrease from 55.73 tons: to 42.62, a reduction that 
is rather striking under the circumstances. 

The Committee, in its last published report, 
examines the figures separately for the summer 
and winter months in relation to this question of 
an increase or decrease of the deposited solid matter, 
and comes to the conclusion thet in the great majo- 
rity of stations there was a heavier deposit of im- 
purities in the summer of 1915 than in 1914, and 
that the returns for the winter months support this 
increase, although not in so marked a manner. Com- 
paring the returns from 38 stations for the winter 
months of 1914-15 and 1915-16 respectively, it finds 
clear evidence, however, of an increase in the amount 
of atmospheric pollution—tar, insoluble ash, loss of 
soluble matter on ignition, total solids, soluble ash, 
chlorine and ammonia having all increesed in amount 
in the latter year. This increased deposit in 1915-16 
as compared with 1914-15 is too uniformly true 
to be considered a coincidence, and the Committee 
attributes it to a common cause, 7.e., the exceptionally 
severe conditions under which our industries are 
now being operated. 


CONCLUSIONS. 


Taking a fall of 42 tons of solid matter per square 
mile per month, or 500 tons per year, as the minimum 
at present possible for a manufacturing town, we 
find that practically all the larger industrial towns 
and cities show totals considerably above this limit, 
and that in the case of Oldham the total is nearly 
doubled. The large amount of solid matter which 
is brought down with the rain naturally contaminates 
the water with soluble impurities, and the high figures 
given in the introduction to this article for the hard- 
ness of Manchester rain-water could probably be 
repeated in all industrial districts, if the rainfell were 
collected and tested by Clark’s soap-test, immediately 
after a spell of dry weather. ‘This letter proviso 
is important, for the rain exercises a scouring or 
cleaning effect upon the atmosphere, and if a sample 
be taken after 6 or 12 hours’ heavy rain, it will 
naturally show only small amounts of suspended or 
dissolved impurity. This no doubt is the explana- 
tion of the fact that Dr. Wolff, in the ease of some 
of his samples of rain-water, found only two or three 
degrees of hardness, as compared with his maximum 
figure of 165 deg. Since the Committee’s observa- 
tions show that on the whole the atmosphere of our 
towns is becoming more polluted with impurities 
under the stress of war conditions of coal supply 
and manufacturing operations, we may expect rain- 
water in town areas to show even higher tests for 
hardness than those collected by Dr. Wolff in 1912. 
It would be wise, therefore, for all the managers of 
works and factories where the rain-water is collected 
for use in tanks near the works, or in reservoirs with 
catchment areas in the vicinity of industrial towns, 
to have this water regularly sampled and tested ; 
for sulphates of lime and magnesia, when present 
in such large amounts, are bound to exercise a dis- 
turbing effect upon many industrial operations. 

As regards the original source of the impurities 
that are present in rain-water, the coal “ brasses ” 
or pyrites which occur in bands in many coal seams 
are the source of the sulphur, and the ash of the coal 
is responsible for the greater part of the lime and 
magnesia. Many of the cheaper classes of fuel con- 
tain over 2 per cent. of sulphur and 15 to 25 per cent. 
ash, and on burning such fuel either in the domestic 
grate or for industrial purposes, from one-half to 
two-thirds of the sulphur escapes as SO, with the 
waste gases. This sulphur dioxide gas at a later 
stage becomes oxidised to SO; and forms either free 
sulphuric acid or a sulphate with one of the bases 
named above. 

The ash of the coal consumed for domestic pur- 
poses remains in the stove or grate, and is removed with 
the ashes or cinders, but when coal is burned under 
modern conditions in factories or works, with forced 
or induced draught, a large amount of the fine ash 
escapes up the chimney into: the atmosphere. Some 
proportion of this light ash is no doubt already in 
the form of calcium or magnesium sulphate, but should 
the magnesium or ealcium bases be earried into the 
air in the form of oxides or carbonates, the reaction 
between them and the SO, will oceur in the atmos- 
sphere, or when the bases and acid have been 
dissolved, and are brought into intimate contact in 
the presence of moisture or heavy rain. 

The lower grade fuels contain, of course, a larger 
percentage of coal ‘“ brasses’’ and of ash than the 
higher grade fuels. Since these cheaper fuels are 
being more widely used at the present time, and are 
employed with forced draught in order to obtain 
good combustion, the amount of sulphur and incom- 
bustible dust in the air is increasing rapidly in certain 
industrial areas, and rain-water is likely to become 
more and more contaminated with sulphates of lime 
and magnesia or “ permanent hardness.” 

The original source of the chlorine found in the 
atmosphere of practically all towns, and especially in 
that of Bolton and Sheffield, is not so clear, for so 
far as the writer is aware chlorides have never been 
shown to exist in any considerable amount in the 
ash from: coal, or to occur in close proximity to coal 





beds. Tho dva’‘nage from certain coal-mining areas, 
however, contains large amounts of chlorides in solu. 
tion, and it is therefore probable that the coal from 
these mines, when burned, is the source of the large 
proportion of chlorine found in the atmosphere of 
Bolton and Sheftield. This impurity of the air may 
also be derived from the sea, the spray from which 
in stormy weather is carried far inland, and it may 
also be due to the use of the cheaper forms of chlorine, 
such as salt or bleaching-powder for industrial pur- 
poses. Further investigation will be necessary before 
this question of its presence in the atmosphere is 
made completely clear. 

Calcium and magnesium chlorides, however, are 
most undesirable impurities in water intended for 
industrial use, since these salts act like sulphates in 
producing a high hardness test, and under certain 
conditions are likely to cause pitting and corrosion 
in steam boilers. It is quite as necessary, therefore, 
for engineers to be on their guard against the con- 
tamination of their water supplies by the chlorides 
which have been shown to occur in rain-water as 
against the other more usual form of permanent 
hardness, namely, that due to sulphates. 








THE PRODUCTION AND PREPARATION OF 
RAW RUBBER. 
No. ITT.* 


WASHING AND ROLLING MACHINES, 
(Continued. ) 


MACERATING, 


Or power-driven washing and similar machines, 
there are many designs on the market. One such 
made by Hampson Brothers, Limited, Clayton, Man- 
chester, is illustrated in Figs. 11 and 12. The rollers 
in this machine are of chilled or close-grained cast 
iron, and are set horizontally. The front roller is 
adjusted away from, or towards, the rei: roller by 
means of square-threaded screws engaging with its 
sliding bearings. These screws work within fixed 
nuts, and are each provided with a worm’ wheel, 
which engages with a worm on a handshaft extending 
across the front of the machine. The two screws can 
be operated separately or together, so as to adjust 
the distance between the rolls. The rubber is fedto the 
rollers from a hopper placed over them, and _ is 

















Fig. 11HAMPSON’S RUBBER WASHING MACHINE 


washed with water—-which, if desired, may be heated 
by steam- from a cross-pipe above the hopper. The 
washing water falls into a tank between the frame 
standards. This tank is provided with a sieve top 
and with an outlet pipe, covered by a, flost, the 
arrangement ot which is such that the escape of small 
pariicles of rubber into the drains is prevented. The 
machine is driven from a line shaft at the back 
through a cliteh and double helical geering on the 
rear roll. The front roll is driven from the back roll 
by differential gear wheels at the opposite end. It 
is customary to install machines of this description 
in groups of three, each group being driven from a 
common line shaft, which, in turn, is very commonly 
diiven by an oil engine. From 6 to 10 horse-power 
is required for each machine. 

Another power-driven weshing machine is illus- 
trated in Fig. 13. This example is made by Francis 
Shaw and Co., Limited, Manchester. The design 
of the machine is generally similar to that of the one 
just described, except that the plane of the rolls is 
set at 60 deg. to the vertical. The rollers are 18in. 
long and 12in. in diameter, a size which is now becom- 
ing more or less standardised. The machine, as 
shown, is arranged for belt driving. The more usual 
arrangement, however, is one wherein the drive is 
taken from a line shaft at the rear through a Hele- 
Shaw friction clutch. The line shaft may serve 
four to eight machines. The rear roiler is 
driven direct from the line shaft at 20 revolutions 
per minute. The front roller is driven from the rear 
one, through gearing, the ratio of the speeds being 
from 3 to 2 to 1 to 1, according to the purpose of the 
machine. The brake horse-power absorbed in the 
drive is about eight per mschivre, the output of each 
being on the average 30 lb. of rubber per hour, As 
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is now customary in the design of such machines as | A considerably larger type of power-driven wash- | present practice, and cleanse its rubber before ex- 
this, the front roller is adjusted by means of worm | ing machine is also made by Messrs. Francis Shaw. | porting it, machines of this size will be called for. 

wheels and a worm shaft, the gearing being enclosed | In this case the rollers are 28in. long and 16in. in | In the hands of the native attendants the machines 
within the cast iron frames of the machines so as to | diameter, and the rear roller runs at ‘16 revolutions | dealt with above are open to receive damage, unless 
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Fig. 12—HAMPSON BROTHERS’ RUBBER WASHING MACHINE 


prevent injury to the native operators. The twoj| per minute. The. horse-power required to drive a) supervision is exercised over the manner in which 
adjusting screws are carried in cast iron safety bushes, | machine of this size is about twenty. Messrs. Shaw | the pressure is put on totherolls. It is undesirable, 
which are intended to break should any hard sub- | inform us that so far machines such as this have not | for. instance, that the rolls, after the pressure has 
stance get jambed between the rollers. A broken ' been adopted in the East, and that they appear to | been applied to them, should be run for any length 
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Fig. 13—FRANCIS SHAW AND CO.’S RUBBER WASHING MACHINE 


safety bush can readily be replaced in a few minutes, | be too large for the requirements of the plantations. | of time without rubber passing between them, for 
whereas without this precaution some vital part of | At the same time, Messrs. Shaw believe that, should in such circumstances, particularly if the rolls run 
the machine might very possibly be damaged. the native Brazilian industry decide to change its | at different speeds, grinding and wear of the grooved 
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faces will occur. To overcome this source of possible 
trouble, Bertrams, Limited, of Sciennes, Edinburgh, 
supply the patented form of rolls illustrated in Fig. 
14. One roll is collared and the other checked. The 
collared roll is the slower moving one, and the dia- 
meter of the collar is made such as will give pure roll- 
ing contact between the collar and the checked dia- 
meter. In this way there is no grinding contact 
anywhere between the rolls. Their life is thus pro- 
longed, and, in addition, the pressure can be put on 
the rolls by the superintendent and left on without 
risk of harm to the grooved faces. , 

The machines described above may be said to aim 
first at washing the coagulated rubber, and secondly 
at rolling it into some form of sheet ready for drying 
and export. The impurities in the rubber which it is 
desired to remove by washing are partly chemical 
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Fig. 14—BERTRAMS’ ROLLS 
and partly mechanical. Of the first the chief is the 
acetic or other acid used in the coagulation of the 
rubber. The others are the resinous and other chemical 
substances which, with the water and the rubber 
globules, make up the latex proper. The mechanical 
impurities consist chiefly of chips of bark and wood 
which reach the latex from the cuts made in the tree 
by the tapper, and of sand and other dirt which may 
get blown into the collecting cups while the latex 
is being gathered. Adventitious impurities, such as 
nails and other pieces of iron, pebbles and so on, are 
also to be expected at times in the coagulated rubber. 

In addition to the rubber coagulated by the regular 
means all plantations have to deal with a certain 
amount of scrap rubber. This rubber is chiefly 
derived from the surfaces of the trees and from the 
ground in their immediate vicinity, and owes its 


the amount of mechanical impurity present the greater 
will be the working required to remove the foreign 
matter. 

An improved form of rubber washing machine, 
having but little relationship to the ordinary type, 
is illustrated in Fig. 15. This is the patented 
** Universal” washer, made by Perkins, Engineers, 
Limited—late Werner, Pfleiderer and Perkins, Limited 
—of Peterborough. It is particularly suited for 
dealing with scrap rubber, but its advantages, it is 














Fig. 16—PERKINS’ WASHER FROM ABOVE 
claimed, are no less apparent when dealing with 
ordinary rubber in the usual course. 

As will be seen from the overhead view of the 
machine given in Fig. 16, it is provided with two 
deeply corrugated rollers. These rollers run at differ- 
ential speeds and do not intermesh. The bottom of 
the trough in which they are housed is shaped to fit 
fairly closely against the lower half surface of each 
roll. The rolls turn inwards and the rubber caught 
between them and passing downwards is worked in 
two streams between the rolls and the embracing 

















Fig. 15—PERKINS’ 


origin to the coagulation by natural influences of 
latex which fails to reach the collecting cups or which 
splashes over on to the ground. Such scrap rubber 
cannot be wasted, but, as it naturally contains an 
enhanced amount of mechanical impurities, its 
profitable recovery is a matter of some difficulty. 

It is urged against the ordinary type of washing 
machine that it is apt to crush any bark, sand, 
pebbles, &c., in the rubber, and to splinter any pieces 
of wood, so making their removal all the more difficult. 
This defect is, it is added, particularly noticeable 
when scrap rubber is being dealt with. It is further 
urged against the ordinary type of washing machine 
that at any given instant it concentrates all its force 
on @ very narrow strip of the rubber. The less 
mechanical working the rubber is subjected to by the 
planter the better is hisproduct esteemed, for excessive 
working affects the “nerve ’’ of therubber. This con- 
sideration is again of primary importance when scrap 
rubber is being dealt with, for naturally the greater 


UNIVERSAL RUBBER WASHER 


surfaces of the trough bottom. Directly below and 
parallel with the centre line of each roll the trough 
bottom is slotted longitudinally. These slots give 
admission to a sand box formed beneath the main 
trough, and are ali but filled up in both cases by a 
shaker bar. As the rubber is worked over the shaker 
the sand and similar heavy impurities in it fall down 
past the shaker into the sand box. The sand box, 
as shown in Fig. 15, is provided with a hinged door 
so that it may readily be opened out and flushed. 
The embracing surfaces of the trough bottom extend 
upwards round the outer flanks of the rolls and end in 
ledges of which one is to be seen at A in Fig. 16. 
A screen B is placed vertically in the trough over 
each ledge. The gap betwven the lower edge of the 
screen and the top face of the ledge is adjustable by 
means of the screws C, and through it, as the rubber is 
brought upwards, there pass off the larger impurities, 
such as stones, nails, and. pieces of wood and bark. 
The sieves B prevent the escape of the rubber particles 





floating unconsolidated in the washing water. The 
machine can berun either with the rolls just submerged 
or with the trough nearly full by regulating the outflow 
of the washing water. This regulation is effected by 
means of the valve D, Fig. 15. If the machine is run 
well filled with water the woody impurities can be 
floated off directly over the tops of the screens. 
All the washing water leaving the machine is passed 
through a strainer to catch any particles of rubber 
that may have escaped from the trough. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE paper “Some Notes on Air-lift Pumping,” 
read last Friday evening by Mr. A. W. Purchas, of 
Wolverhampton, before the Institution, may correctly 
be described as a study of the theory of the “ air-lift ”’ 
method of raising water and other liquids. There 
is @ certain amount of literature already in existence 
on the subject, but, simple as the construction of the 
air-lift pump is, it remains the fact that very varied 
opinions have been advanced as to the theory under- 
lying its action. Mr. Purchas’s principal object was 
to establish a new theory—the Displacement Theory, 
as he called it—-and to illustrate the application of 
this theory by reference to the results of four series 
of tests made by him in 1912 and 1914 on air-lift 
pumps installed in connection with a water supply 
system at Oilfields. California. We print an abstcart 
of the paper below, 


Tue air-lift system of pumping is generally regarded as 
inefficient, though frequently adopted on account of its many 
other advantages. In 1910 the author equipped two deep wells 
with air-lift pumps, and during the four following years had 
occasion several times to change the eduction pipes. Several 
series of somewhat elaborate tests were carried out on these 
wells. The first part of the paper is devoted to an account of 
these tests and the methods employed in making them. 
Particular emphasis is laid on the necessity of accurately 
measuring the lift, the volume of air used, and the method of 
recording the observations. The second of these is emphasised 
most strongly, as the majority of published tests merely record 
the volume displaced by the air compressor. As a result of 
these tests the author was finally able to obtain an efficiency 
from the eduction pipes of these pumps of 72 per cent. on a lift 
of 302ft. The remainder of the paper is taken up with a 
theoretical discussion of :—{1) Design of air injection foot 
pieces; (2) Nature of the rate of change of velocity of the 
mixture in the eduction pipe.; (3) Operation of the pump as a 
whole ; and (4) Submersion. 

Under (3) are given the two better known theories and a third 
evolved by the author, which, he claims, offers the most 
satisfactory explanation of the action of the pump, and which 
points the way to the development of some rational formule 
for determining the best submersion and velocities of the rising 
mixture for any particular installation. his, the displacement 
theory, is briefly as follows :—Fig. | represents the pump prior 
to the injection ot any air. Since the base of the eduction pipe 


a = 





| 

| 

| 
FAIA\\I 1 


| 
ty 
| | 





| } Bubble o 









































“ 
THe Encinecr’’ 


Fig. 2 


Fig.1 


is open, the pressures on both sides of the horizontal plane 
X X are equal, and the liquid stands at the same height 
inside the pipe as outside. Fig. 2 represents the conditions 
after a single bubble of air has been injected. The weight of 
this bubble of air is negligible when compared with an equal 
volume of liquid, and the bottom of the eduction pipe being 
open, the pressure on the two sides of the plane X ~— X will 
remain balanced ; therefore there must remain in the eduction 
pipe after the injection of the air the same volume of liquid as 
before. The liquid displaced by the air must therefore move 
upwards, raising the surface of the liquid inside the eduction pipe 
above that outside. 

Let H be the amount of the rise. 

V be the volume of the air bubble, 

and A be the cross-sectional area of the eduction pipe. 

Then H = V/A. The injection of the volume V of air has 
done work equal to 4 VH due to displacement alone, but the 
bubble will rise through the column of liquid, expanding as it 
does so and thereby increasing H. Neglecting friction, none of 
the energy originally contained in the air bubble is lost until 
the bubble breaks the surface of the liquid and escapes into the 
atmosphere. When the air has finally escaped, then it may be 
said that the energy has been wasted in slip; but not before. 
Supposing the air to be injected into the eduction pipe at such 
rate that before the first bubble escapes to the atmosphere the 
total volume accumulated in the eduction pipe, say Ve is such 
that the head V; /A is greater that the lift L. Then the pump 
will discharge a volume of liquid equal to A (H - L). This is 
the volume that is violently discharged when an air-lift pump is 
started up. The loss of this volume from the eduction pipe 
produces an unbalanced head, equal to H - L, on the plane 
X — X, which will force more water into the base of the pump. 
From this point onwards the operation of the pump may be 
regarded as a head H — L forcing liquid into that area of the 
eduction pipe which is not already filled with air. 

The conclusions arrived at by the author are as follows :— 

(1) The apparent lack of agreement of different tests with any 
definite laws is due to two main causes ; one, that the volume 
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of air stated to have been used is too often the displacement of 
the compressor piston, or too high a percentage of this, which 
introduces an error of 10 to 60 per cent.. the other is the lack of 
segregation of the losses. For scientific purposes it is obviously 
useless to lump together the losses in the compression process 
and those in the eduction pipe. The former are fairly well 
understood, but the latter are quite unknown, and will remain 
so, as long as only tests of the overall efficiency of installations 
are made. If the laws governing the losses in the pump proper 
are to be studied, then a test must give the energy contained in 
the air immediately after passing through the injection foot 
niece. 

' (2) That the greatest loss in an air-lift pumping installation 
is in the air compressor, and therefore that the best compressor 
is none too good for a permanent installation. 

(3) That the next greatest loss is the loss of head at entry. 

(4) That any formula for calculating the submersion required 
would be better stated in the terms of ‘‘ the volume of air used 
per second, at a pressure equivalent to the head of submersion,” 
rather than in terms of the lift. This is suggested by the 
displacement theory conception of the submerged portion of the 
eduction pipe as a space for the air to accumulate in and raise 
the water by displacement. 

(5) That every ounce of compression which the air is com- 
pressed above that pressure, which is equivalent to the sub- 
mersion head, is so much energy wasted, and that attention 
should be paid to the design of the foot piece and the air pipe 
with the object of reducing those losses to a minimum. 

(6) That a valuable item of information to include in the report 
of any test is the ratio of the volume of air to water at a point 
immediately above the foot piece, and that the ratio by volume 
of air to water at the outlet of the pump is of little comparative 
value, since the volume of air is not a measure of the energy 
contained therein, unless the initial pressure is included in some 
form. 

(7) That the hotter the liquid to be pumped, the higher will 
be the efficiency of the pump. It has been shown by Professor 
Randall that an efficiency of 100 per cent. is possible under 
certain conditions when pumping water at 200 deg. Fah. 

(8) That may flowing oil wells are in reality ‘ air-lift”’ 
pumps, using natural gas in place of air. Mr. A. T. Beazley, 
A.M. Inst.C.E., has obtained very encouraging success in making 
wells flow which had previously to be pumped, by applying to 
them the principles of the air-lift pump. The great obstacle to 
be overcome is the lack of control both of the quantity of gas 
and oil, and of the point of mingling of the two. 

(9) That considering the different forms of steam engines 
usually used in conjunction with different types of pumps, the 
fuel consumption of an air-lift installation can be made to 
compare very favourably with that of any other type for raising 
liquid more than 75ft. from a well. For shallow wells centrifugal 
pumps will probably prove more economical. 


The discussion as a whole was ragged, and never 
reached a very interesting level. Much of it was not 
discussion at all, but merely requests for additional 
information on certain specific points. It may be 
said, however, that the general trend of the remarks 
made was to emphasise the fact that theory and 
practice in the design and installation of air-lift 
pumps are as widely separated as they can be. The 
fact seems to be that were the employment of the 
air-lift pump dependent solely on its theoretical 
capabilities and characteristics, it would in practice 
be almost wholly neglected in favour of more efficient 
pumping devices. The air-lift. pump is, however, in 
extensive and growing use for a great diversity of 
purposes. Ergo its theoretical inefticiency and, indeed, 
its whole theory do not seem to matter much. Its 
empioyment is dictated by its simple construction, its 
low first cost, its easy upkeep, and the fact that it is 
at times applicable where no other system of pumping 
is practicable. It is the old story of commercial 
versus theoretical efficiency, a story told so clearly 
in another connection by Mr. Wans in the paper read 
before the Institution at its preceding meeting. 

Two striking instances of the application of the 


air-lift pump were mentioned by Mr. Swindon. 
In one it was a question of circulating a molten alloy 
of lead and sodium. Ordinery pumping means 


failed because they led to the freezing of the alloy. 
The air-lift principle was adopted and was found 
satisfactory, all the more so because, as the author 
himself points out in the paper, the efficiency of this 
system of pumping increases as the temperature of 
the liquid to be pumped rises. Mr. Swindon’s 
second illustration was, like his first, taken from 
chemical engineering practice. Here there was 
involved the circulation of a liquid which it was 
desired subsequently to oxidise. By adopting the 
air-lift principle it was found possible to circulate 
and oxidise the liquid simultaneously. It is obvious, 
we may remark, that this principle is capable of great 
extension in chemical engineering practice, for gases 
other than air might be used to circulate the liquid 
and simultaneously react on it. Perhaps it is worth 
while pointing out that Mr. Purchas’s theory, and all 
others referred to in his paper, are based on the assump- 
tion that there is no reaction between the liquid 
pumped and the gas used to pump it. If there is, 
the theory cannot be otherwise than very complex, 
and, so far as we know, has not yet received expression. 

Mr. E. R. Dolby, Mr. Reavell, Mr. Paget, Mr. 
Swindon, Mr. Druitt Halpin, Mr. Perey Griffith, 
Mr. Patchell, in fact, practically all those who took 
part in the discussion, expressed respect for the air- 
lift pump. The practical problem it presents 
is very largely, in fact almost entirely, a matter 
of choosing and using a suitable and satisfactory 
air compressor. The design of the air injec- 
tion footpiece at the end of the eduction pipe seems 
to be regarded by some as being of almost equal 
importance, as witness Mr. Purchas’s own efforts in 
this direction illustrated in Figs. 1-3 of the paper. 
On this point, however, practical experience would 
seem to be more decisive—to say the least of it— 
than all the theory yet evolved. Thus one speaker 
told of an elaborately designed foot-piece that 
accidentally fell off the end of the eduction pipe and 
dropped down the well. The pump actually worked 
very much better after the accident than before it! 

But to return to the air compressor : most of those 








who spoke were agreed that it is by far the most 
important item in the equipment, and that chief 
improvement in the efficiency of the air-lift pump 
could be expected from an improvement in the 
efficiency of air compressors generally. ‘That there 
is room for such improvement may be judged from 
the remark made by such a well-known authority 
on the subject as Mr. Reavell, who said that he did not 
know of any type of machine in which the differ- 
ence between the worst and the best was greater 
than was the case in air compressors. Mr. Pur- 
chas shows clearly in his paper that it is distinctly 
difficult to measure the efficiency of an air compressor 
in a sound manner, and that many tests on the per- 
formance of air-lift pumps have been rendered almost 
valueless because faulty methods of measuring the 
volume of air delivered to the foot of the eduction 
pipe have been used. Mr. Reavell supported the 
author’s contention in this matter, and agreed that 
it was impossible to compute the volume of air used 
by calculating from the known displacement of the 
compressor piston. 

The question of the upkeep of air-lift pumps was 
dealt with by several of the speakers. It was generally 
admitted that trouble was chiefly to be feared from 
the corrosion of the eduction pipe, an effect that was 
likely to be aggravated by the fact that the pipe was 
in contact with water and air simultaneously. Mr. 
Rutter was particularly concerned about this point. 
Mr. Patchell admitted that it was a serious one, but 
said that the renewal of the eduction pipe was a 
comparatively easy matter, and, in any event, that 
the upkeep of an air-lift pump presented compara- 
tively no difficulty when contrasted with the upkeep of 
ordinary deep-well pumping plants. Mr. Burn also 
recognised the seriousness of this question of corrosion, 
and suggested as a remedy that the eduction pipe, if 
not throughout its length, then, at least, in its lower 
portion, should be made of copper. 

In conclusion, as illustrating in some way the 
degree of estimation in which the air-lift pump is 
held by certain authorities, we may quote one speaker 
who gave particulars of what he called “a rather 
remarkable instance of commercial courage.” A 
certain works, said this speaker, was desirous of 
having a supply of water independént of that obtain- 
able from the local water supply company. Learning 
the circumstances, a firm of engineers offered to find 
a source of water, bore a well, erect an air-lift pumping 
plant, all at its own expense, to supply the works 
with water at the same rate per thousand gallons 
as charged by the local company, and at the end of five 
years to hand the whole equipment over, free of all 
cost, to the works. The offer was accepted, a source 
of water was found-—by a diviner—the plant was 
erected and the bargain carried out to its completion. 
At the end of the five years the plant was handed over 
with satisfaction to all concerned. 








SCIENCE AND THE PEOPLE. 
[EXCERPTS FROM MR. A. A. CAMPBELL SWINTON’S 
ADDRESS TO THE SOCIETY OF ARTS, WEDNESDAY, 

NOVEMBER 19ru, 1917.1 

It is impossible to study the history of civilisation 
without recognising that scientific research and inven- 
tion, with their innumerable and incalculable actions 
and reactions, constitute the soul of industrial pro- 
gress. Consequently, if this progress is to be main- 
tained, every inducement must be provided to 
encourage those who are capable of carrying on the 
work. Since the commencement of the world it is 
not to the masses but to the few exceptional indivi- 
duals that all great advances have been due, and it 
is greatly to be deprecated that politicians who 
must, or, at any rate, should, know better, continue 
to flatter the so-called working-man by telling him 
that he alone is the creator of wealth. To those 
who know the facts such a suggestion is, of course, 
absurd. Still, it is highly necessary that the masses 
should be educated to learn that, unless those who 
have the requisite capacity are afforded the necessary 
leisure and facilities to work at research and invention, 
industries can neither be developed nor even main- 
tained in the face of the world’s competition, and that 
the working-man himself will be the principal sufferer 
from the resulting stagnation and decay. 

We hear at present a great deal about the avarice 
of capital and the extortionate profits of monopolists 
and patentees, and still more about the due reward 
of labour. At the same time, but little is said as to 
the encouragement of ability, though the latter is 
really of paramount importance to the nation. For, 
whatever may be the case with capital, ability, if 
not encouraged at home, can easily take wings and 
fly to other lands, where it is better appreciated. Then 
home industries will languish, employment diminish, 
and where will labour be ? 

It is unfortunate that in this country of late years 
it has become a fashion to consider the making of 
large profits as almost a crime, for the working out 
of many industrial scientific processes and inventions 
can only be accomplished by great and prolonged 
expenditures, and the risking of vast sums of moneys 
such as only very rich persons or companies can afford. 
The history of the fine chemical ‘trade in Germany 
for some years before the war is a good ease-in point. 
Here very large sums were in some iistances spent 
on the development of special processés. 





In many! 


cases the money was lost, but the few speculations 
of this nature that succeeded recouped all that had 
been spent on the others, a single product in some 
instances bringing in an enormous net annual profit. 
This, again, enabled other similar problems to be 
attacked. With our system of taxation—income- 
tax and super-tax, and now excess profits tax in addi- 
tion, and the jealousy and outcry that the making 
of large profits engender—it is very difficult to arrive 
at such results in this country, and this, undoubtedly, 
is one of the main reasons for our backwardness in 
diverse directions. A remedy should be found in 
exempting from taxation all money spent in new 
scientific developments. Otherwise with stinted 
resources, we cannot expect to maintain our position. 

There are two methods by which people acquire 
wealth. In. one case they transfer other people’s 
wealth out of these people’s pockets into their own ; 
in the other case they actually create wealth that 
did not previously exist. Though the first method 
may often be quite legitimate and even beneficial, 
it cannot, of course, be compared in importapee with 
the second, for whosoever really creates wealth, not 
only enriches himself, but adds to the resources both 
of his own country as also to those of mankind. Now 
one of the functions of science is to create that best 
of all descriptions of wealth, increased productivity, 
which it does through discovery and invention, and 
the enhanced command that man thereby obtains 
over nature. Thus, the invention of the steam- 
engine by James Watt, and the three or four other 
men who were associated with him in that vast de- 
velopment, must have increased the wealth of Great 
Britain and of the world by many hundreds, if not 
thousands, of millions sterling. The Stephensons 
and their associates in the invention of the locomo- 
tive and its application to railways also cannot fall 
very far behind in this respect, while other inven- 
tions, great and small, all operate in a similar manner. 
Both those who make discoveries and those who make 
inventions are, therefore, in general well worthy of 
their hire, and in both categories it is seldom that 
they receive as remuneration for their work more 
than the merest modicum of the wealth that they 
create. This is a point that should not be forgotten, 
especially in these socialistic times, when much of 
the popular political teaching tends to uphold an 
opposite view. 

* * * * * 

We shall never get justice done to science by the 
Government and its departments until some know- 
ledge of science is made a compulsory part of the 
curriculum for the training of the Civil Service, and 
an important item in the entrance examinations. 
Only in this way shall we get the departments fille.i 
by men who realise what science means, and how it 
lies at the root of all material progress. 

* * * * * 


In obtaining Government support for the promo- 
tion of applied science, it is most necessary to beware 
of political interference. 

The dangers that arise from this latter may be seen 
from the history of one or two typical industrial 
applications of science during the last century. Take, 
for instance, the application of mechanical power 
to road locomotion. In the period covered by the 
years 1820 to 1836 this made rapid strides, and to- 
wards. the close of the period many steam- 
coaches were maintaining regular services between 
various centres in different parts of the country. 
In this, England was many years aheed of 
the rest of the world and a new, and _ what 
promised to be a very profitable industry, was 
being developed. Parliament, however, at the in- 
stance of rival interests, passed hostile legislation 
which absolutely shut the whole movement down, 
and automobilism in this country was completely 
crushed, not to be heard of again for more than fifty 
years. When, moreover, a new beginning was made, 
the fresh start did not take place in England, its 
original home, where it was prohibited by law, but 
in France, where legislation was more enlightened. 
In this way, owing entirely to the politicians, we lost 
an opportunity of becoming pioneers throughout the 
world of a completely new and what proved to be a 
gigantic industry, which might have brought to our 
manufacturers much wealth and to the working- 
classes much lucrative employment. 

Or, to turn to another case, take the history of 
electric lighting, and of the supply of electric power. 
Here, again, the development of a new scientific in- 
dustry was greatly impeded by Parliamentary action. 
In 1882 this country was as far advanced in every- 
thing pertaining to the application of electricity as 
any other country on the globe. Indeed, many of 
the developments in this branch of science were pecu- 
liarly British, having originated in this country. 
Again Parliament intervened, and with a mistaken 
idea of protecting the consumer from the dangers 
of monopoly, so effectually strangled the whole move- 
ment that for six years there were practically no 
consumers at all, as the conditions imposed on under- 


takers were so onerous that no one would risk the 


money required to institute a supply. In 1888 
the political powers, realising their mistake, made 
some legislative amendments that enabled ‘a start 
to be.made; but it was then too late, for other 
countriéS had got ahead, and even then the electrical 
industry was still hampered by artificial conditions. 
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“THe Encixcer” 


COTTON BALING At AND SAMPLING, 


THE submarine menace is > is having the effect of waking | the preliminary compression of the material is taking other ram. 


the leaders of the great cotton industries at home and | 
abroad to the necessity of utilising to the best possible 








{ Fig. 1 


chamber, remote from the loose filling box, is e ram and 
cylinder by which the bale is finally compressed, whilst 


place in the first baling chamber. Between the two baling 


advantage the available cargo space in the ships which | 


carry this essential commodity. Of all sea-borne goods 
passing between American and European ports cotton 





requirements. When it is considered that the average 


density of the American cotton bale is little more than | 
one half of that from Egypt, and probably not much more | 
than one-third of the density of Indian grown cotton, the | 


urgency for improvement in this respect is obvious. To 


effect this improvement American cotton growers will have | 


to adopt other methods and appliances ; in other words, 


replace the existing steam operated presses by more | 
Hitherto the vertical baling | 
press has been generally used, and although it answers | 


powerful hydraulic machines. 


its purpose very well, that type of press has the drawback 
that the speed with which it can be filled is limited by 
the small filling space available. In our issue of January 


3rd, 1913, we illustrated and described a new horizontal 


beling press built by the firm of David Bridge and Co., 
Limited, Castleton, Manchester, from the designs of Mr. 
Arthur E. Cummins. In that press the sndway system of 


construction was adopted, with one very long filling box, | 
having doors throughout its whole length, and large | 
At one end of | 
the box was provided a condensing chamber, and at the | 


enough to take the cotton thrown into it. 


end of this chamber was attached a powerful hydraulic 
cylinder in which worked a double-acting ram. By means 
of multiple rope gearing attached to the ram the required 


preliminary pressure to pull the loose cotton into the | 


chamber was provided on the return stroke. This was 
brought about by the use of a follower inside the filling box. 

The above design of press is costly to produce, and chiefly 
suitable where a large number of bales is to be turned 
out in a given time. To obviate this drawback, and to 


provide a machine at a more moderate cost, with a mini- | 


mum of weight consistent with the duty to be performed, 
‘apable of being more readily removed from place to 
piace and erected at little expense, a modified design of 
press is now being introduced. 

The press consists of a horizontal loose cotton filling 


offers the most promising field for economy in freightage | 
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Swain Sc. 


entire pressure from the finishing ram on one side and 
receives a balancing pressure on the other side from the 
In order to retain a charge in a baling chamber, 
when the ram is withdrawn the sectional area of the end 
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“Tue Encincer’’ 


box of a capacity insufficient to hold the material required | 


Tt has at one end a ram, and at the other 
end two baling chambers, all in one line with the filling 
box. The required number of charges, say, three, are first 
compressed in the baling chamber nearest the filling box, 


to form a bale. 


after which the bale is pushed into the finishing chamber | 


for its final compression. At the end of the finishing 


| press between the chambers. 
| the partly condensed material from the preliminary to the 
| finishing chamber the lashing plate is moved away trans- 


| versely. When inside the press the lashing plate takes the 





Swain Sc. 


Fig. 2—ARRANGEMENT OF COTTON SAMPLING MACHINE 


chambers is a movable lashing plate extending across the | of the chamber is made slightly larger than that of the 
When it is,desired to push | rest of the chamber. 


Fig. 1 is a part longitudinal section, outside elevation, 
and longitudinal plan of the press. A is the long loose 
cotton filling box. It is provided, for three parts of its 
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iength, with doors on the top arranged onrunners, and locked 
in position by means of shackles.* B is a hollow ram in the 
cylinder C. This ram is guided and supported midway in 
the cylinder C. Water is admitted through the pipe D 
to the cylinder. E is the preliminary baling chamber, and 
F F are portions of enlarged sections near its two ends into 
which the material expands, and thus retains the com- 
pressed charge in the chamber, when the ram B is with- 
drawn by means of a small hydraulic ram arranged in the 
cylinder G. This ram is connected to the head H of the 
ram B. J isthe finishing bale chamber. It is provided with 


charges aro forced into the chamber J as soon as it isempty. 

The same firm is also introducing a new type of machine, 
invented by Mr. Cummins, for taking merchant samples 
from the highly compressed bales without necessitating 
the repressing of the bales for shipment. Views of 
this machine are given in Figs. 3 to 6. Fig. 2 shows 
in outline the details of construction. In this machine 
means are provided for nipping the two sides of the bale 
which are not hooped at points near the top end of the 
bale. The lower end of the bale rests on a lashing plate, 





the grooves in which are spaced to receive the convolutions 


construction of water and sewage services forms part. In 
carrying these into effect there should be exceptionally 
favourable opportunities for British contractors if they 
care to avail themselves of the chances open. 

For some considerable time the authorities held back 
from any kind of expenditure upon undertakings of this 
kind that could possibly be dispensed with or postponed. 
Thus work was suspended upon the important installation 
for the town of Tamanduatehy. It is now to be again 
taken in hand at the first opportunity. In the meanwhile 
it has been found practicable to proceed with, and even to 
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Fig. 3—-MACHINE ARRANGED FOR CENTRE SAMPLING 


a shoulder K, which serves the same purpose as the grooves 
F. The chamber J is provided with special lashing and 
releasing doors which are automatically operated by the 
main ram at a predetermined position. L is a lashing 
plate between the chambers E and J. The plate L is free 
to move in transverse guides, and is moved in one direction 
by the hydraulic rams M, and in the other direction by the 
weight N. O is the finishing ram, and P is a lashing plate 
fixed to it. The ram is returned by means of a small 
hydraulic ram Q arranged under the baling chamber, the 
valve R having been previously opened. 


The cycle of operations is therefore as follows :—-The 


of the hoops. When the hoops are removed the layer of 
cotton above the nip being slack can be removed and forms 
the merchant’s sample. A lashing plate is then placed 
on top of the bale, and the hoops are twisted on again by 
hand. Then the nip is released and the cotton expands 
again and tightens up the hoops. The construction of the 
machine will be readily understood upon reference to the 
illustrations. It is merely a frame carried on wheels and 
supporting a lashing plate C on which the bale is placed. 
E is a vertical rigid side frame, and F is the other side 














Fig. 4—BALE DIVIDED IN THE MIDDLE 


| complete, the sewage and water distributing systems in 
the towns of Lapa and Agua Branca, both of them populous 
places hitherto deprived of these improvements. At the 
second named town the Cotia filtering plant has been 
successfully introduced. Here the total extent of the 
water service has been increased by 598,414 metres, and 
the number of connections by 47,581. 
Among the new work which the authorities will soon 
| undertake, and in connection with which foreign co- 
| operation should be introduced, is one of the four districts of 


frame pivoted at the lower end. On the frames are cross | Lapa—in three of these the work has already been carried 


bars G with serrated edges to grip the bale when the 


| out—and at the Bay of the Arouche wherein work upon a 
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Fig. 5—-ARRANGEMENT FOR END 


box A is filled with loose cotton, which is then compressed 
by the ram B into the chamber E, the end of whichisclosed 
by the lashing plate L. The ram B is then withdrawn and 
the box again filled, and its contents compressed in the 
chamber E. If three charges are sufficient to form a bale 
the plate L is withdrawn and the third stroke of the ram B 
is made longer than the preceding strokes, so that the 


three charges are forced together into the finishing chamber | 


J, the end of which is then again closed by the lashing 


plate L. The three charges are then compressed together | 


into a bale by the ram O, and the bale is lashed in the 
ordinary way and removed from the chamber. 
these- operations charges for forming a second bale are 
being compressed into the baling chamber E, and these 


During | 


SAMPLING 


| movable side frame is closed by means of the hand wheel, 
| screw and nut shown. When it is desired to take samples 


from the middle of the bale, sliding clamping plates, | 


operated by vertical screws and hand wheels, are provided, 
as shown in Figs. 3 to 6. 








PUBLIC WORKS IN BRAZIL. 


| Ir is understood that the Government of the State of 

Sao Paulo, one of the wealthiest and most progressive of 
| the States of the Brazilian Union, has in view the installa- 
| tion of a number of important public works, of which the 











Fig. 6—BALE RE-HOOPED AFTER SAMPLING 


great collecting system, destined to receive the sewage 
which can no longer be allowed to pass through the original 
canalisation, is to be put in hand. The Technical Com- 
mission, appointed some time ago to report upon the best 
process to be adopted in treating the permanent water 
supplies for the public services—which have to contend 
with a naturally thick and murky appearance immediately 
after the seasonal rains—are ready to consider any recom- 
mendations of value in connection with these enterprises. 
| Very important sanitary improvements are also to be 
undertaken in the port of Santos, much of which has 
remained in suspension owing to the very heavy cost of 
materials and the import difficulties. Difficulties have 
occurred between the Municipal Prefecture of Sao Vicente 
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DROP HAMMER 











Fig. 1—COAL-FIRED FURNACE UNDER TUBULAR BOILER 


and the city of Santos, as the outcome of which a new 
water supply may have to be provided, since the contract, 
as it stands to-day, has been denounced as too onerous 
to be continued. 








AN INSTALLATION OF DROP HAMMERS. 


A LARGE installation of drop hammers, driven by steam 
obtained from waste heat boilers, has recently been sup- 
plied to the new large stamping works of Messrs. Thomas 
Smith, of Gosford Green, Coventry, by Bretts Patent Lifter 
Co., Limited, of Coventry. The total installation em- 
braces eighteen drop hammers, of which six are of 
the 66-ewt. size, this weight, of course, referring to 
the tup, exclusive of the top die. Two distinct shops 
have been equipped, and each contains one battery of 





PLANT DRIVEN BY WASTE HEAT BOILERS 








working steam is about 100 Ib. per square 
inch. 

The utilisation of waste from a forge furnace is, of 
course, an old idea, but Messrs. Bretts explain that the 
self-contained unit, shown in Fig. 1, has been carefully 
developed over a period of years until it is now a highly 
efficient arrangement. There is obviously every advan- 
tage in driving drop hammers on this system, especially 
when large hammers are included in a plant necessitating 
a furnace of this type, thus making use of power which 
would otherwise be wasted. Moreover, the steam from 
one waste heat furnace is more than sufficient to drive 
one hammer, so that a range of hammers can be worked 
from one furnace. It is claimed for the system, in fact, that 
whereas it possesses many advantages, it appears to have 
no disadvantages. The in the boiler remain- 
overnight, and steam is always available for working 
the hammers before the furnace is fully working the next 
morning. Over the week-end it is usual for the furnace 


pressure 


pressure :] 





Fig. 3—VIEW ALONG RANGE 


nine hammers. Each of the shops is complete with its 
battery, clipping presses, and furnaces, the latter being 
of the coal-fired type. Various views of the installation are 
given in Figs. 1, 2 and 3 herewith, and on page 452. 
The average fuel consumption of each furnace is, 
understand, about 35 cwt. of coal per day, and to main- | 
tain a stamping temperature of about 1300 deg. Centi- 
grade there is a constant passage of waste gases. In 
order to trap the waste heat in these gases and to derive 
power from it, each furnace is equipped with a tubular 
boiler and accessories. The boilers are of the Babcock type, 
and are fitted with Thermofeed water regulators and 
Weir pumps. With this arrangement the feeding of the | 
boilers requires no attention, but proceeds automatically. | 
As the water level drops in the boiler, the pump is brought 
into operation until the supply is made up again. There | 
are three furnace doors for heats and three firing doors 
at the back. Forced draught is provided by a special | 
arrangement of steam jet, the steam being derived from 
the boiler over the furnace. 
With each battery of stamps there are two of these 
furnaces and boilers, or four for the complete installation, 
and the steam generated from the waste heat is, we gather, 
more than sufficient to provide the whole of the installa- | 
tion with the necessary power for driving. The average | 


we 





OF STEAM LIFTERS 


man to come in half an hour earlier than the workmen, 
this time being quite sufficient in which to get things 
going. 

The whole of these two shops referred to in the fore- 
going was fully equipped by the makers of the hammers, 
with the necessary furnaces, boilers, steam piping. as 
well as with the hammers themselves. 





Fig. 2—FURNACE AND ONE BATTERY OF HAMMERS 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


FEED WATER HEATING IN LOCOMOTIVES. 


Srr,—Enclosed is a simple scheme for feed water heating in 
locomotives. Tn sketeh A was original tube plate of boiler. 
The boiler is extended to B, the plate being left in place. The 
tubes are now put in and are expanded as usual in B plate, but 
notin A; the seale formed around them would soon render them 
tight. The feed pipes are attached in usual place to side of boiler 
between A and B. A few holes through A, just above tubes and 
at highest point, allow equatisation of pressure, and free passage 
of water from heater to boiler. 

The advantages would be (1) reduction of smoke-box tem- 
perature below that of similar boiler with same tube length, 





because temperature of water in heater being below that of 
boiler, a greater amount of heat is absorbed from tubes ; hence 
higher boiler efficiency. (2) The usual feed heater claim —more 


uniform temperature top and bottem in boiler and also in 





Swain Sc 


“ Feed 


Exciwecer’ 


heater, and consequently less strains and tube leakage. The 
feed entering the heater would descend to the bottom of barrel, 
but instead of passing along bottom back to fire-box, as in 
ordinary boilers, it would strike A, rise and overflow at top into 
boiler at greatly increased temperature ; therefore the length of 
tube on lower rows exposed to the cooler feed is only a few feet, 
instead of entire length, so that the amount of contraction 
and expansion is greatly reduced. 

W. G. Lanpon. 
Willesden, November 9th. 


CONTROL OF RAILWAYS. 


Str,—Is it not remarkable that amongst the gentlemen who 
are advising the Board of Trade on the problems that will arise 
when Government control of the railways ceases, the name of 
any chief mechanical engineer does not occur? Surely of all 
railway servants, locomotive superintendents and ctief 
mechanical engineers are fitted to discuss with unassailable 
authority this question of ‘* Control,” for on these gentlemen falls 
the major responsibility. The names, as given by Sir Albert 
Stanley in the House of Commons on November 14th, are 
Mr. W. M. Acworth, Mr. W. W. Berry, Sir John Bradbury, Sir 


| Gilbert Claughton, Sir Thomas Ratcliffe Ellis, Mr. Kenneth Lee, 


Of the two views on page 452, the upper shows one of 
pag , PE 


the batteries; while the lower shows one of the shops 
with the furnaces, which drive the complete battery, on 
the left-hand side. Fig. 2 is a view of one half of the 
installation, showing the furnaces and the backs of the 


drop hammers, while Fig. 3 represents a view along the | 


top of the battery of hammers, and shows the arrangement 


| of the steam piping with the stop valves on each hammer 
This engraving also shows the | 


and the exhaust pipes. 
automatic lubrication system for the lifters, which is fitted 
throughout. 

The water available on the site is of a very hard nature, 


| consequently it has to be treated before being fed into 


the boilers. The main feed leads into the water soften- 
ing plant—which is arranged at the right-hand side of 
the furnace and boiler—and from thence into the four 
boilers. All the boilers are coupled up so that they work 
in unison and balance each other. 


Sir Ernest Moir, Mr. Ernest Moon, Sir W. Plender, Mr. F. Potter, 
Sir David Shackleton, Sir H. Babington Smith, Mr. H. Steel, Mr. 
J. H. Thomas, Sir Herbert Walker, Mr. Sidney Webb, and 
Mr. A. W. Wyon. 

November 15th. HEXAGON. 


THE FUTURE OF BENZOL. 


Srr,—May I ask you to be kind enough to correct a mistake in 
my letter of the 7th inst. The end of the twelfth paragraph 
should read ‘‘ 100]b. pressure and 0 deg. Fah.,” and not 
Centigrade. : 


Essex, November 18th. T. D. Parr. 








ANSWERING a question in the House of Commons 
recently as to why licences were granted to certain British 
electric-lamp makers for the importation of tungsten wire 
for electric lamps, when the import of this commodity 
has been nominally forbidden, and supplies can readily 


| be obtained in this country from British manufacturers 


at competitive prices, the President of the Board of Trade 
said that licences had not been given for several months, 
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———— 
RAILWAY MATTERS. 





THE total cost of the Australian East-West Trans-con- 
tinental Railway was, up to June 30th, 1917, £6,162,184. 


SwEDEN is said to be so short of rails that there are none 
in the railway administration’s stocks. Imports of rails 
ceased long ago. 


Tue general secretary to the National Union of Railway- 
men—the Rt. Hon. J. H. Thomas, M.P.—has, it is stated, 
completed his autehiography, entitled ‘From Engine 
Cleaner to Privy Councillor,” and has announced that 
he will devote the proceeds of the sale as a memorial 
to the late Mr. James E. Williams, his predecessor in the 
secretariat. 

One of the anomalies in British railway rates was re- 
vealed in the House, on the 13th inst., when it was 
acknowledged that the coal rates to Okehampton were much 
higher than to Plymouth, thirty-three miles further dis- 
tant. No explanation was offered, but we expect that 
railway rates to Plymouth are subject to the competition 
of sea-borne rates. 


Durinec the year ended June 30th last, the awards of 
Wages Boards on the New South Wales Railways led to 
an additional outlay of £297,536, whilst the higher price 
of fuel cost an additional sum of £57,534, and of materials 
other than coal’ £89,388. The carriage of troops and of 
military stores at reduced rates, and the transfer ot 
starving cattle, cost £104,647. 

THERE has just been completed in the United States 
the first lot of freight wagons being built there for use 
in France. These cars are 36ft. in length, have high 
sides and a tarpaulin support. The capacity is 33 tons— 
as against the customary 20 tons of the French wagon— 
and they weigh 32,8001lb. The standard buffers and screw 
couplings are used, but American type bogies are employed. 


HearincG that the trainmen of the United States con- 
templated a demand for a further big increase in their 
wages, President Wilson took action to avoid any conflict 
between the companies and the men. The President has 
now the power to work the railroads himself, but he is 
reported to have said, ‘‘ The last thing I should wish to 
contemplate would be the possibility of being obliged to 
take unusual measures to operate the railways.” 


Art the recent mesting of the South Indian Railway 
Company, it was stated that the Indo-Ceylon connection 
was still being worked at a great loss owing to the action 
of the Ceylon Government, but out of deference to the 
wishes of the Secretary of State for India, and because 
of the great importance of the route while the war lasted, 
the directors had avoided adopting extreme measures ; 
an early settlement of the question was, however, being 
urged. 

THe cost of the commission that recently investigated 
the question of the future of Canadian railways was stated 
in the Canadian Senate lately to have been 70,088 dols. 
Mr. W. M. Aeworth received 15,330 dols. for services and 
1128 dols. for expenses; Mr. A. H. Smith received 
137 dols. for expenses, but has not yet been paid for his 
services, whilst Sir Henry-Drayton was given a cheque 
for 15,000 dols., but he asked that it be handed to 
the War Fund. Twenty-three engineers, engaged in 
different work, received in the aggregate 28,016 dols. for 
services and 3854 dols. for expenses. 


Tue Russian Government, in putting into effect the 
railway improvement plan recommended by the American 
Railway Commission, headed by Mr. John F. Stevens, has 
appointed M. Lobanoff, an engineer, to act as intermediary 
between the Commission and the Russian Ways and 
Communication Department. Among the improvements 
under way are the establishment of a department of 
exploitation, which is to superintend technical matters ; 
the installation cf a block system and telegraph communi- 
cation stations ; the lengthening of the runs of locomotives, 
improvement in the facilities for repair and the furnishing 
of repair material and equipping the railroads with 
modern coaling and watering appliances, turn-tables and 
cranes. 

RarLway electrification in Melbourne has been checked. 
Out of £3,991,316, the original estimate of the cost of the 
electrification of the suburban railways, £2,700,000 have 
been spent. Had conditions remained normal it is probable 
that, as at first anticipated, a portion of the railways would 
have been electrically operated by the end of 1915. Over- 
head equipment has been completed on the Essendon-San- 
dringham line and erection is proceeding on others. Pro- 
gress has also been made with the conversion of cars. The 
construction of the power station at Newport has been 
finished, and the boiler-house there has been completely 
equipped. Other plant put in at this place includes four 
10,000-kilowatt development sets. Electric power could 
be produced now if the switch gear requisite to distribute 
it were available. Sufficient switch gear and rotary 
converting plant are also lacking for fhe complete equip- 
ment of the sub-stations which have been erected at 
Prineess-bridge, Newmarket, Middle Brighton, Glenroy, 
Newport, North Fitzroy, and Albion. 


Mr. ArtHUR:LyNncH, M.P., has apparently a poor 
opinion of the way in which British railways are at pre- 
sent administered. On November 12th he asked the 
President of the Board of Trade whether, having regard 
to the frequent recurrence of trouble between the 
railway companies and their workers, the rates of 
wages paid and the hours of work endured, taken together 
with the diminishing dividends paid to railway share- 
holders and the increasing freight rates charged to the 
public, having regard to the fact that the Royal Commis- 
sion, appointed in 1914, failed to perform the function 
allotted to it, and suddenly suspended its sittings on 
June 25th, 1914, and having regard to the fact that bonus 
wages now being paid to railway workers out of Govern- 
ment funds amounted to £25,000,000 per annum, he 
would arrange for a judicial inquiry into railway adminis- 
tration, to be held without any limiting terms of refer- 
ence, and at which all witnesses should be examined on 
oath, and at which full discovery of all documents would 
be made, and all claimants to a hearing might be heard. 
To this Sir Albert Stanley replied that he could not accept 
the arguments in the first part of the question as convey- 
ing ‘a correct impression of the position. 








NOTES AND MEMORANDA. 





A NEw electric insulating material called “Corimite” 
is being made in Denmark from fish offal. 


Exectric headlights are being fitted on all the loco- 
motives of the BaJtimore and Ohio Railroad to replace 
the oil lamps hitherto used. 


For the centre electrodes of sparking plugs, nickel 
alloys are chiefly used. From 96 to 97 per cent. nickel, 
1 to 1} per cent. manganese, and a little foreign matter 
like cobalt are the proportions of the alloy. 


Ir is stated that the telephone line put in service by 
the Bell Company a few months ago, between Montreal 
and Vancouver, is the longest in the world. The distance 
is over 4000 miles, and exceeds that of the New York-San 
Francisco line, which was previously considered to be the 
longest anywhere in service. 


ACCORDING to a Bulletin issued by the United States 
Department of Labour, more accidents occur on Monday 
than on any other day of the week; the ages at which 
most accidents occur in proportion to the number of 
workers are between twenty-two and twenty-six years, 
and fifty years and over, while the hour at which most 
accidents occur is between 9 and 10 a.m. 


On January Ist, 1916, in the United States there were 
only thirty-six electric furnaces for steel making, having 
a total capacity of approximately 191 net tons and requiring 
40,000 kilovolt-amp res at 90 per cent. power factor. 
By January Ist, 1918, it is estimated that the installed 
electric-furnace capacity in steel mills will have reached 
approximately one thousand net tons and will require 
230,000 kilovolt-ampsre generating capacity at 90 per 
cent. power factor. 

Messreurs Le CuHarerrerR and E. L. Dupuy use the 
modified Stead reagent—copper chloride, picric acid and 
hydrochloric acid—for investigating the heterogeneity of 
steels. This heterogeneous state exists in the best 
industrial steels which are the purest in phosphorus, and 
it does not seem to be due either to the inequal distribution 
of the carbon or to additions of silicon and manganese. 
Certain zones develop round about blow-holes, a fact which 
suggests the intervention of dissolved gases. According 
to the communication of these two authors to the Paris 
Academy of Sciences, industrial steels should be examined 
under the microscope with magnifications of less than ten 
diameters. 


A CONTRIBUTION to the ‘“ Proceedings” of the Paris 
Academy of Sciences was recently made by Messieurs H. Le 
Chatelier and B. Bogitch, on the refractory properties of 
magnesia bricks, either made in the laboratory from 
pure magnesia or commercial specimens. The r esist- 
ance to crushing was measured at 15, 1000, 1300, 
1500 and 1600 deg. Cent. for two bricks, and at 15, 
1500 and 1600 deg. Cent. for the remainder. All the 
magnesia bricks show a sudden fall of resistance to crushing 
at a temperature depending on their degree of purity, a 
fact which explains why in practice it has been found that 
magnesia bricks stand less well in furnaces than silica 
bricks, although their fusing points, observed in the 
ordinary way without regard to resistance to crushing, 
are higher than the silica bricks. 


THE Panama Canal has placed in service at each ter- 
minal a supply boat, designed and built at the Balboa 
shops, especially for delivering supplies to ships. The 
eargo hold of each boat has a capacity of about 20 tons, 
and rigging is erected on the forward deck for loading 
and unloading of goods. The boats are equipped with 
Diesel engines which are expected to give the vessels a 
speed of 7 miles per hour, but have been found to develop 
a speed under moderate load of 9 miles. These boats 
are 85ft. over all; 75ft. on the water line; 20ft. beam, 
moulded ; 9ft. moulded depth ; 5ft. 6in. draught ; 140tons 
displacement. The forepeak is used as a fuel-oil tank 
with a capacity of six tons of heavy oil. The engines con- 
sume less than a gallon of fuel per mile, giving the boats 
@ cruising radius of 2000 miles. 


TuHE latent heat of vaporisation of liquid ammonia has 
been determined by Messrs. N. 8. Osborne and M. 8S. Van 
Dusen, of the United States Bureau of Standards, through- 
out the temperature interval — 42 deg. to + 52 deg. Cent., 
by direct measurements, using a calorimeter specially 
designed for the particular problem. This instrument is 
of the aneroid or unstirred type, the ammonia being the 
only liquid in the calorimeter. Heat developed and 
measured electrically in a coil is transmitted by conduction 
and convection to the antmonia, and is expended in the 
evaporation of a determined amount which is withdrawn 
as superheated vapour. Accessory data from other 
sources are required only in the computation of small 
correction terms. The results are expressed by an 
empirical equation and a table of values given for every 
degree from — 45 deg. to + 55 deg. Cent. By combining 
the data for the heat of vaporisation with the data for 
specific heat of the saturated liquid from a previous 
investigation the specific heat of saturated ammonia 
vapour is obtained. 


AccoRDING to a recent article in La Nature, efforts are 
being made in France to introduce the distillation of 
lignite for tars. La Société de Distillation des Combustibles, 
Paris, is constructing for the purpose an improved Ziegler 
type of furnace, similar to that used for the distillation 
of peat. This type of furnace yields about 7 per cent. of 
tar, which is treated like all tars, viz., by fractional 
distillations which are carried out in vacuo, to increase the 
output of heavy products; followed by chemical purifica- 
tion by washing with dilute sulphuric acid and soda, to re- 
move the picolines, cresols, &c. The crude paraffin, extracted 
by crystallisation of the heaviest oils, is first passed through 
the filter-press. The purification consists of a series of 
filterings in the filter-press and meltings in light oil. The 
last traces of oil are removed by scrubbing with super- 
heated steam, and the paraffin wax is clarified by filtering 
through animal black. At Weban, in Germany, where 
the same system was adopted, 70 to 80 per cent. of 
marketable products were obtained from lignite tar, viz., 
15 to 20 per cent. of paraffin wax; 5 to 20 per cent. of 
kerosene ; 5:to-15 per cent. of creosotes and organic acids ; 
the remainder being light products, petrol, &c., or heavy 
products such as gas oils and lubricating oils. 














MISCELLANEA. 





ANTIMONY is being largely raised from a mine at Clon- 
tibret, and a valuable lead deposit is being worked at 
Armagh, says the 7ronmonger. 


Tue Nationa] Gas Council announces that a special 
committee of benzole producers, composed of represen- 
tatives of the gas, coke-oven, and tar-distilling industries, 
is considering various proposals for the distribution and 
marketing of benzole after the war. 


ALL clayworkers, says Mr. R. Goulburn Lovell, in a 
paper read before the Institution of Clayworkers, have 
cinders, which mostly consist of unconsumed carbon, 
and either alone, or with a proportion of coal slack, it 
would pay them to turn these into a decent fuel. In 
many cases the calorific value of cinders, or bar ashes, 
will be 7000-8000 B.Th.Us. If an amalgam fuel be made 
of half bar ashes and half coal dust, the resultant fuel will 
produce about 10,000 B.Th.Us. 


A coMPANny at Moss Landing, California, has established 
a packing house for whale meat, and will soon supply con- 
sumers on the Pacific coast, says Ice and Cold Storage. 
The whales are caught with trollers and harpoon guns. 
The whale is not a fish, but a mammal, and the flesh sold 
in steaks and roasts, free from bone and gristle, is said 
to resemble good beef in flavour, texture, and appear- 
ance. It has become very popular wherever introduced, 
and the Pacific coast is taking advantage of an almost 
unlimited supply of whales in that region. 


ACCORDING to reports in the German Press, important 
preparations are being made in Bavaria to improve navi- 
gation on the Danube, in view of increased trade develop- 
ment with the other countries of Central Europe. The 
Bavarian Lloyd Company has recently considerably 
augmented its fleet of tugs. A project is on foot by the 


Deutsche Bank for the fusion of the Bulgarian Lloyd, 


the Bavarian Lloyd, and the Black Sea Navigation Com- 
pany. If the project matures, steps will be taken to 
improve existing ports and to construct several large new 
docks. 

A PROMINENT steel man on the Pacific Coast tells of an 
interesting transaction illustrating the closer intercourse 
between America and China. Chinese pig iron supplied 
the base for a shipment of several car loads of No. 3 angles 
manufactured by the Pacific Coast Steel Company’s Seattle 
open-hearth plant and shipped to the Todd Shipbuilding 
Corporation at Brooklyn, New York, to be used in the con- 
struction of steel ships. According to Eastern Engi- 
neering, the price obtained by the Pacific Coast Company 
was based on the Pittsburgh price with freight added 
from Pittsburgh to Seattle, plus the regular freight rate 
from Seattle to Brooklyn. 


THE war and the scarcity of fuel have suggested the 
utilisation of the rich schist deposits in the north of Russia. 
Preliminary investigations carried out at the end of 1916 
and the beginning of 1917 in the region of Reval revealed 
the presence of extensive schist deposits over a length 


of 200 kiloms. and a breadth of 50 kiloms. According 
to the estimates of geologists, each square kilometre 
contains about 250,000 poods of schist. The total 


reserves of schists in the region explored amount 
to 23 billion poods. The calorific power of the 
schists is said to average 6000 calories, i.e., about twice 
that of wood, and this fuel, says L’ Economista @ Italia, 


could be used for burning in locomotive boilers. 


Ir is reported that the Germans have dismantled four 
blast-furnaces at the Ougrée-Marihaye works, and that 
they are now busy dismantling at the Aciéries d’ Angleur, 
where they have removed the big gas engines and the 
sheet-rolling mills. The Usines de Vireux-Molhain are 
said to have been converted into a large ammunition 
park, and the residence of the manager is occupied by 
technical men connected with the German army, says 
the Ironmonger. Many civilians are compelled to work 
at the Chiers steel works, from which 1,600,000 tons of 
furnace slag have been sent to the front. The Germans 
have installed at these works a turbine of 7200 horse- 
power, 1200 volts, with transformers up to a potential 
capacity of 40,000 volts, for providing current in the 
trenches. The turbine has been removed from a plant 
near Loos. 


As the subject of the Metric system was very fully 
discussed at the Institution of Civil Enginéers in the early 
part of the year, more especially from the standpoint of 
the relative merits of that system and the British, it may 
be well to state, writes the Secretary of the Institution of 
Electrical Engineers, that the main object of the discussion 
by this society on December 13th is to consider the effect 
on the British electrical trade of the introduction of the 
metric system at the present time, more especially in those 
markets in which the British system is at present in vogue, 
with a view to determining whether the compulsory 
introduction of metrical measures should be pressed for 
or resisted. It is hoped that it may be found possible 
to take steps after the discussion to obtain some authori- 
tative pronouncement on the matter from the trade as a 
whole that will put an end to the present hesitating and 
unsatisfactory attitude towards the question. 


AN immense warehouse which the United States Navy 
Department is building at the New York Navy Yard is 
approaching completion. Eleven stories high, 180ft. 
wide and 360ft. long, it provides more than 700,000 square 
feet—sixteen acres—of floor space. Four floors, com- 
prising five acres of space, were ready some time ago 
for the reception of supplies, and the building was to 
have been entirely finished by the middle of this 
month. This marks the approaching termination of the 
engineering task undertaken by the Bureau of Yards and 
Docks only six months ago for providing the large in- 
crease in storage facilities required to meet the needs of 
the expanding Navy. The Brooklyn warehouse is only 
one detail of a building programme involving an expenditure 
of over £20,000,000, and is a good example of the rate at 
which this construction work is being put throvgh. In 
the five months that have elapsed the work has been pushed 
without intermission, and the building stands structurally 
complete. In another month it will be finished in every 
detail. It is built of heavily reinforced concrete with 
channel brick curtain walls, large areas being glazed with 
steel sash. The total cost will be about £240,000. 
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INSTALLATION OF DROP HAMMERS WORKED BY WASTE HEAT BOILERS 
BRETT'S PATENT LIFTER COMPANY, LIMITED, COVENTRY, ENGINEERS 


(For description see page 450) 
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TO CORRESPONDENTS. 





BaP In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters.of inquiry addressed to the public and intended 
for insertion in this column, must in all cases be accompanied by a 
large envelope, legibly directed by the writer to himself, and stamped, in 
order that answers received by us may be forwarded to their destination, 
No notice can be taken of communications which do not comply with 
these instructions. 

BaP All letters intended for insertion in THE 2NGINEER or containing 
questions should be accompani: the name and address of the writer 
not necessarily for publication, but as a ‘proof of good faith. No notice 
whatever can be taken of anonymous communications. 

Gar We cannot undertake to return drawings or manuscripts ; we mus 
therefore request correspondents to keep copies. 


INQUIRIES. 


SYNOVIA ANTI-FRICTION METAL. 


S1r,—I should be greatly obliged if any of your readers could 
inform me who are the makers of an anti-friction metal known 
as Synovia, and where I can obtain it. D. M. G. 


THE ENGINEER. 
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Canals, 


THE question of canal development in connection 
with schemes of reconstruction will need to be faced 
in its true light before any great plan, involving the 
expenditure of much public money, is embarked upon. 
At the beginning of the war, when the Government 
assumed control of the railways, it also took over the 
supervision of the canals owned by the railway 
companies. These canals comprise about one-third 
of the total mileage of our inland waterways. Early 
this year the State went a step further and took 
control of all British canals for the period of the war. 
Immediately on the return of peace the Government 
will be strongly urged, not only not to relinquish this 
control, but to make nationalisation complete, and 
at once begin a great scheme of canal modernisation. 
The object of the advocates of a revival of our inland 
waterways is, of course, cheap transport. It is 
contended that what canals have done for the inland 
trade of certain foreign countries they could be made 
to do here. That contention is at least questionable, 
and it is worth while considering if the money it is 
proposed to spend on waterways would not be 
better expended on improving our railways and 
roadways. 

Regarding the immediate position, it may be 
observed that our canals are capable of carrying a 
considerably increased traffic without any great 
expenditure on reconstruction, and traders would do 
good business for themselves and serve the interests 
of their countiy if they made more use of these 
means of transport. The Canal Control Committee 
has recently pointed out that since the railways have 
been depleted of much of their equipment, and are 
suffering a labour shortage, it has become an urgent 
necessity to relieve them of as much heavy traffic as 
possible. One method of achieving this object is to 
divert as much trade as possible to the canals, and 
steps are therefore being taken to provide more crews 
for the canal boats. Some of the canal managers have 
also drawn attention to the fact that they are in a 
position to carry much more traffic. For example, 
an official of the South Yorkshire Navigation Company 
has stated that whilst his canal has boats and men 
enough to carry two million tons of goods a year, 
only 537,000 tons were carried last year, and for the 
first nine months of this year the traffic showed a 
decline, compared with the corresponding period of 
last year, of 75,000 tons. In 1916 the tonnage carried 
was 75,000 tons less than in 1915. He has pointed 
out that the commandeering by the Government of 
the whole of the Hull trawler fleet meant that the 
carriage of the 200,000 tons of coal a year, from the 
South Yorkshire pits for bunkering the fishing 
vessels, had been Jost. The South Yorkshire Naviga- 
tion Company could compete successfully with the 
railway companies as regarded charges, so that from 
every point of view the non-usage of the waterways 
was a distinct loss to the community. Our canals, 
unfortunately, are mostly out of date. Some of 
them have suffered more than two generations of 
neglect, though one or two of them are models of 
efficiency. It is too late to effect any material 
physical improvement in them that can be of service 
during the present crisis, but, as just noted, some of 
them are not being utilised up to anything like their 
capacity ; and it cannot be doubted that it would be 
quite possible to effect a general speeding up 
by co-ordinated management in operation. With the 


canals owned by many different companies, all 
charging separate tolls, and with no pretence even of 
co-operation between the various companies or 





between the large number of barge owners, inland 
water transport has naturally been far from efficient. 
State control is certainly justified in this case. 
A system of through tolls and a general linking up 
were highly desirable, and it is of importance that 
the best possible use be made of the waterways in 
future. But when it comes to the question of 
deciding whether all the canals shall be nationalised 
and modernised, at great public cost, the country 
would be well advised to observe the physical 
difficulties in the way of Britain having an inland 
waterway scheme comparable with those of certain 
continental countries. As we have pointed out 
before, the fact that Germany, Belgium and France 
have splendid canal systems, on which heavy traffic 
is conducted at a very low cost, is no proof that we 
could have any such system in this country. Neither 
is the fact that in one or two districts we have really 
up-to-date navigations any indication that we could 
economically devélop a far greater system. Capital 
expenditure on canalisation in this country would 
be enormous, and cost of maintenance excessive, 
compared with that on the Continent. Besides, no 
matter what we spent on our inland waterways, 
navigation would remain slow. The physical con- 
formation of the kingdom is altogether unsuitable 
for economical canalisation, or navigation ; we have 
too many hills in our industrial districts. The number 
of locks on our existing canals are abnormal, and would 
be excessive in the most efficient scheme we could 
devise. In those parts of the Continent which are 
so well served by inland waterways most of the 
industrial districts are practically destitute of hills 
and mountains, and there are wide, deep, long, and 
steadily flowing rivers which lend themselves naturally 
to canalisation. As pointed out by Mr. Dunwoody 
in his “‘ Inland Water Transport,” the average fall on 
the canals of Germany is only 1.49ft. per mile, 
whereas the fall on our existing canals averages 
10.8ft. per mile, and would even on the proposed new 
system advocated average 8.6ft. per mile. Sir John 
Wolfe-Barry calculated for the Royal Commission on 
Canals that the cost of improving our canals on what 
is called the “‘ Cross’ system—that is, the schemes 
connecting the Midlands with the Thames, Mersey, 
Severn and Humber—would be more than £28,000 
per mile in order to accommodate barges of 100 tons 
capacity, whereas the German canals, which accommo- 
date 150-ton barges, only cost £6000 per mile to 
construct, whilst those which carry boats up to 600 
tons only cost £8450 per mile. The cost in our 
case would now be very much more than that 
estimated by Sir John, when costs of labour, materials 
and appliances were normal. 

The vast difference between the physical conditions 
here and on the Continent may be gathered from the 
fact that of our navigable inland waterways of 
4053 miles, only 1482 miles are natural river, and 
that if we modernise these waterways a still larger 
proportion would be artificial, whereas in France 
4392 miles are natural out of 7006 miles; and in 
Germany 5815 miles are natural out of 7038 miles. 
Our lack of level country, lack of big rivers, the 
necessity for by far the most of our waterways to be 
artificial, the abnormal number of locks and lifts 
needed to overcome the great rises and falls, the 
excessive capitalisation involved, the great cost of 
upkeep and operation, and the necessary delavs at 
the many locks and lifts, to say nothing of the 
difficulties of maintaining an ample supply of water 
for the top levels, are conditions which combine to 
make really economical canalisation and efficient 
navigation in this country practically impossible. 
We suggest that public money, if it is to be spent, 
had better be expended on the improvement of our 
roads and railways. 


National Electric Supply Policy. 


THE present situation in the electric supply industry 
is one of considerable interest. It will be recalled tha 
the Government Committee, appointed some months 
ago, was regarded in some quarters as being out of 
balance, owing to the paucity of municipal repre- 
sentation, while the fact that, at a very early stage of 
its existence, the Committee adopted the principle of 
concentrating supply in a limited number of super- 
stations, served to raise a fresh crop of criticism. 
Such a declaration at once put threatened interests in 
an attitude of defence. ‘The addition to the Com- 
mittee of members drawn from the ranks of municipal 
electrical interests was a somewhat belated concession 
to strong protests, and did not effect the desired , 
purpose of allaying dissatisfaction, since in making 
the elections the associations representing the electrical 
interests of the municipalities was not consulted. A 
feeling remained that the great Corporations which 
had carried out important work in the public interest 
had been slighted, and the fear was engendered that 
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the Committee could not be trusted to do full justice 
to municipal undertakings. It was at the same time 
generally recognised that the conditions arising out of 
the war, and the probable future requirements of 
industry, had shown that the old system of confining 
electric supply within purely artificial parochial, or 
even town aleas, was an anachronism, and must be 
supplanted by a system founded on national rather 
than on local requirements. There were bound to be 
differences of opinion as to the best way to realise this 
ideal, but it is to be regretted that matters have been 
allowed to reach the stage when municipal interests 
are clearly opposed, not to reform itself, but to the way 
in which the campaign has been conducted by the 
National Committee. On the other hand, there are 
some who argue that the spirit of opposition to the 
National Committee which has been aroused may, in 
the end, reveal itself as an accelerating force, and 
hasten the process of reorganisation. 

It was perhaps a fortunate coincidence that at the 
time the questions at issue were referred to the 
National Committee the various supply authorities 
were engaged in the task of considering the recom- 
mendations of the Board of Trade on the subject of 
linking up supply systems in adjacent areas, and thus 
increasing the service which might be obtained from 
existing facilities. A preliminary investigation of the 
problem had indicated the advantages to supply 
which would follow the adoption of a common user 
policy, as well as the economies in operating costs 
which could be effected. In order to arrive at the 
best method of interconnection in the various areas 
into which, for this purpose, it was suggested the 
country should be divided, meetings of the authorities 
interested were called at all the great centres of supply, 
and committees were formed to work out detailed 
schemes which should, at the minimum cost entailed 
by war-time financial conditions, enable the advan- 
tages of linking up to be obtained. On these com- 
mittees, in many instances, municipal interests were 
in a majority, and it was perhaps inevitable that the 
conferences which took place should have resulted, 
not merely in the working out of plans for the inter- 
connection of generating stations already in service, 
but in the evolution of a programme of reform which, 
while placing the supply business on a national basis, 
should seek to safeguard the municipal interests 
deemed to be threatened by the National Committee. 
The report made by the Committee appointed to 
frame a linking-up scheme for the important Lan- 
cashire and Cheshire area indicated quite clearly that 
municipal interests were inclined to work out their 
own salvation rather than be merged in any new 
authority. It was suggested that the principle of 
Joint Boards should be adopted for the establishment 
of the interconnection proposals, and that these boards 
should possess powers to lay mains, acquire way- 
leaves, and, if necessary, erect new generating staticns 
to meet the needs of the area controlled. Obviously 
if these powers were granted to the important district 
having Manchester as its centre the way would be 
paved for placing the business of electric supply in 
that area on a sound basis. Those who looked care- 
fully between the lines of the report of the Lancashire 
Committee read there a plain intention to anticipate 
the final report of the National Committee. It only 
needed that other districts should follow the lead thus 
set to start the work of reform without the need for 
the intervention of any newly constituted authority, 
and to cut the ground from under the feet of the 
Government Committee. That is what has happened. 
Both from the Birmingham and Glasgow districts 
have now come echoes of the Manchester programme, 
including the advocacy of a policy of huge generating 
stations serving wide areas, and the suggestion that 
the future supply authorities should be selected from 
corporations willing to assume the position. A final 
argument is that the adoption of this policy would 
involve the least interference with existing interests, 
and simplify the financial problem. 

The plan thus partially unfolded, which makes it 
clear that the corporations having electrical supply 
departments intend to fight for their own hands, has 
been cleverly conceived. It has the additional merit 
of being fairly sound, both from the technical and 
financial aspects, and if carried out could certainly 
provide the nucleus of a national electric supply 
system at a fairly early date. A scheme which appeals 
to Manchester and Glasgow and Birmingham would 
probably meet the views of supply authorities in 
other areas, although in some districts where there are 
powerful companies as well as municipal interests, as 
in London and on the North-East Coast, it might be 
difficult to agree on a common policy, or to decide 
without bitter internal strife in whose hands the future 
control of the supply business should rest. There is 
this to be said in favour of the policy which has been 
outlined in the reports of the joint municipal com- 
mittees, to which reference is made above, that the 





process of reform from within there advocated would 
be an easier task than any policy of coercion, such as 
might be recommended by the National Committee. 
If supply authorities are willing to undergo a process 
of voluntary liquidation and reconstruction in the hope 
of emerging better equipped than ever for the impor- 
tant functions which would be entrusted to them, this 
method will probably be preferred to a forced winding 
up and compulsory sale. If it be assumed that, from 
the standpoint of the national interests the result 
attained would be much the same in either case, it 
needs little prescience to guess what course would be 
followed by those charged with securing the passage 
through Parliament of the necessary legislation to set 
the new system of electric supply fairly on its feet. 
Governments—of whatever party—are not in the 
habit of going out of their way to create tension cr to 
stir up opposition if it can be avoided, and other 
circumstances being equal, would certainly choose the 
path of least resistance. 








RANDOM REFLECTIONS. 


[SECOND SERIES. ] 
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THE resemblance between the 
taking over trials of machinery 
and the examination of men is 
obvious. In both cases the test 
is made under artificial conditions. The man or the 
machine is coached for the occasion, and both one 
and the other soon falls away from the high standard 
attained during the run. Whilst everyone has 
recognised for ever so many years the defect of the 
examination system, no one has yet discovered a 
better method of testing men’s knowledge, and, 
after all, even if a good man is from time to time 
cut out, the system as a whole does no serious harm. 
Whether or not the same may be said of kid-glove 
tests of machinery is quite another question. There 
are two directions in which the demand for high test- 
results take effect. In the first case the makers, in 
order to secure figures for which they have con- 
tracted, exaggerate the size of certain parts 
and add certain features which they know full well 
will be dropped out of service once the trials 
have been passed ; in the other, they run as close as 
they can to the margin, and put their trust in the 
skill and knowingness—which, in some cases, nearly 
approaches trickery—of their representatives at the 
trials. The employment of an independent expert 
rarely gets over this difficulty, since the “ ex- 
pert’ insists on having the whole plant at top- 
notch before he undertakes the tests, and regards it 
as a@ matter of honour to his own reputation that 
he should get all that can be got out of it. An 
example which combines both classes was given by 
Mr. Vesey Lang in an excellent paper on standara 
engines, he presented to the Institute of Marine 
Engineers a few months ago. ‘ It seems to me,” he 
said, that in the majority of cases there is too little 
power and too much weight, No cargo boat engines 
are run at sea full opened out. If they were the 
boilers are not capable of maintaining steam. . 
Why not a size smaller engine . . . anda 
head of steam in the H.P. chest? The 
sent useless reserve of engine power is only exerted 
once, and that is at the trial trip, with a good fireman 
on each boiler, good steaming coal on the plates, clean 
tubes and fires, and plenty of refreshments.”’ Here 
we have engines of excessive size put in to achieve 
trial results because it is known that, given the best 
conditions, the boilers can be forced to accommodate 
them. The prevention of this kind of misdemeanour 
lies in the hands of the marine superintendent. If 
he uses his experience he will see that the engines 
and the boilers are properly proportioned for their 
normal duty, and he will look for no better trial 
results than those proportions ought to give. It 
will, we think, be accepted as a maxim of sound 
mechanical engineering that if there must be excess 
capacity somewhere it should be in the boilers, ard 
not in the engines. Engines show their best effi- 
ciency at full load, and may safely be forced when 
necessary. Boilers show their best efficiency at 
moderate load, and cannot safely be forced beycnd 
the limits for which they are constructed. ‘‘ Give 
me a big enough boiler,” said an old locomotive 
superintendent, “and you can do what you like with 
the engine.” 


Trials. 


full 


pre- 


* * * * * 


In the whole vocabulary of science 
it might prove difficult to find a 
dozen more misused terms than 
perpetual motion. It is one al- 
most of derision. Perpetual motion is ‘‘ the mare’s 
nest of science,” the summit of the inconceivable, 
the peak of the unattainable, the goal only of fools 
and charlatans. Thus is it contemned. And yet 
perpetual motion, within all human comprehension, 
is the commonest experience of our existence. The 
earth and the stars are in perpetual motion, the sea 
is never at rest, many a river runs unceasingly, the 
atmosphere is in such constant change that the rise 
and fall of the barometer have beer used as the driving 
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power of clocks. Those who look through micro- 
scopes witness never-ending Brownian movements of 
small particles. The physicist shows us the emana- 
tions from radium in the spintharascope, and most 
striking of all to those who ponder these things, the 
theory of gases requires us to believe that the par- 
ticles by their unceasing movement maintain a pres- 
sure which would not be reduced in aeons. In tho 
face of all these common facts of observation or 
scientific theory, to use ‘“ perpetual motion” as a 
synonym of folly is folly itself. Rankine, wit! 
his inexhaustible shrewdness, saw the error ani 
avoided it. Writing, in the Preliminary Disserta- 
tion to his ‘“‘ Applied Mechanics,” of those whos: 
inventiveness was not guided by knowledge: ‘ Th: 
most absurd of all delusions,” he said, “‘ is that com- 
monly called the perpetual motion, or to speak mor: 
accurately, the inexhaustible source of power.” 
But it is only when we read ‘‘ inexhaustible ” in its 
widest meaning—something on which we can draw 
not only for an infinite time, but in infinite quantity— 
that even Rankine’s much closer definition of the un- 
attainable is correct. Let us assume that it is not 
inconceivable that the earth’s magnetism may some 
day be harnessed ; even then we shall not satisfy the 
philosopher that perpetual motion has been found, 
because, according to the principles of the conser- 
vation of energy, such power as we take from the 
earth must be paid for in loss of the earth’s motion, 
or of some other quality. The only complete mean- 
ing ,of perpetual motion is the creation of energy, 
and‘if men will keep off that one line of thought, 
the only foolish line, there may be found ways of taking 
energy from the universe as yet barely dreamed of, 
ways so like perpetual motion that they will only be 
distinguishable from it when we throw our minds 
into space and into almost infinite time, and measure 
the effects of our puny acts upon the great universe 


itself. 
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THE “ Mechanicals,”’ paper on air- 
lift pumps, or Pohlé pumps as they 
used to be called, reminds us of 
the erudition that has been ex- 
pended upon the problems of circulation in boilers, 
and of the many theories that have been advanced to 
account for the fact that in a closed circuit hot water 
rises and cold water descends. Years ago engineers 
used almost to come to blows over the question, 
because one party was perfectly certain that the 
reason was as clear as daylight and the other was 
equally certain that it was not. Even to this day 
we doubt if there is a theory that would be universally 
accepted, and we are pretty sure that the bubble 
theory, which is practically the same as that advanced 
by Mr. A. W. Purchas to account for the action of the 
air-lift pump, would be generally rejected. Sir Alfred 
Yarrow—or Mr. Yarrow as he was then—gave all 
the theories a shrewd blow by his Isle of 
Dogs experiments, fully reported in our issue of 
January 10th, 1896, wherein he showed that 
circulation, even in a simple system, is a rather 
indeterminate thing, and that if it be started in the 
contrary direction to that to which we are accustomed, 
it will continue in the wrong direction. From 
which it is evident that the forces which determined 
the direction of flow are, at most, feeble. A great 
deal of attention was given by water-tube boiler 
designers at that time to providing ‘‘ downcomers,” 
or downcast pipes, large upright pipes which were 
purposely kept cool—with disadvantage to the 
boiler—so that they might act as the cold leg and 
ensure proper circulation. Many boilermakers do 
without them nowadays and allow the cooler members 
of the groups of evaporating tubes to do the work 
they used to undertake, or leave the circulation 
indeterminate, as it is believed to be in the Yarrow 
boiler. One might find in the history of engineering 
a good many similar instances of the provision of 
certain things for certain purposes which were 
ultimately discarded when experience showed that 
the theory of their action, or the belief in their 
necessity, was mistaken. The most recent is that of 
the dampers in locomotives to prevent superheater 
tubes from being burnt out when the engines are 
standing. As far as we are aware, no engineer fits 
them nowadays, and none of the terrible results that 
it was prophesied would result from their omission 
occur. A speaker on Mr. Purchas’s paper gave 
another when he told how a carefully designed foot 
piece for an air-lift pump fell off—with marked im- 
provement in the efficiency. A deal of good ingenuity 
is wasted on such things. : 
SOE Se: 54 


Wasted Efforts. 


We know not how much truth 
there may be in the rumour that 
the wards of hospitals for shell 
shock patients are to be painted in 
reds and blues, and such other colours as may react 
sedatively on the nervous system. Neither do we 
know if it be rank folly or deep wisdom to look for 
therapeutic effects through the medium of the eye; 
but this we do know, that the nature of the surround- 
ings—not colour alone—have unquestionably an effect 
upon the mental condition of most people. It is 
possibly true that the very great are lifted by the 
divine afflatus out of the sphere of the common senses, 
and can write poetry in a garret, like poor Chatterton, 
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or conduct researches in a cellar like Faraday, but the 
rest of us who are made of common clay would fail to 
reach our own little level of mediocrity if our surround- 
ings were less pleasant, and perchance might climb a 
little bit higher if they were better than they are. Most 
business people spend, let us say, from one-halfto two- 
thirds of their working hours in their offices. Does it 
not then seem extraordinary that they should tolerate 
so often bare and repellant chambers that would 
disgrace a barracks, and be disowned by a monastery ? 
There is no reason save indifference for this state of 
things, no reason why walls should not be papered, or 
painted, or distempered in pleasant colours ; no reason 
why a few good pictures should not be hung on them ; 
no reason why the floors should not be decently 
covered and why simple but effeetive furniture should 
not be supplied. No reason, in fine, why the rooms 
people work in should not be as pleasant as those they 
live in—or if there is a reason it is a no better one than 
the bad old tradition that the office is made for work 
and not for comfort. The same tradition used to hold 
sway in the shops, but is being gradually worn down, 
and we see many a good attempt to make the sur- 
roundings of factory hands as agreeable as the circum- 
stances will permit. Managers know full well that 
they cannot get the highest class of work in untidy, 
ill-lighted, uncomfortable shops. In _ offices, in 
their own manner and in their own degree the 
same truth holds. Make them more cheerful, 
happier, brighter places, and the people who work in 
them will be happier and brighter too. The work will 
be done more quickly, it will be better done, and there 
will be fewer tired faces at the day’s end. 


* * * * * 


NEVER an autumn passes without 
its quantum of papers, lectures, and 
discussions on. Patent Law Reform. 
Young as the presert season is, we 
have already had two at least, and we look for many 
more before the winter sessions of our learned societies 
are ended. Whether it really is that the British 
patent laws are the worst in the world, or only that 
the subject is one that admits of differences of opinion, 
it seems to have an irresistible attraction, and when- 
ever it is introduced one may count upon a debate 
enlivened by criticism that approaches abuse, and 
illuminated by suggestions that are often more 
brilliant than practicable. It is a curious fact that, 
despite the annually repeated attacks upon the 
British system the discontent pervades such a small 
part of the inhabitants of the British Isles that only 
at very rare intervals is such pressure brought to bear 
that changes are effected. It is still more remarkable 
that such changes never meet with whole-hearted 
approval, and that the discussions on the new law are 
no less heated than those on the old. In these cireum- 
stances one may almost sympathise with the makers 
of laws, and agree with them that since no change can 
give complete satisfaction to all parties it is barely 
worth while making any at all. Of the two papers to 
which we have referred we gave abridgments in our 
last issue. One was read by Mr. V. A. B. Hughes 
before the Manchester Association of Engineers. In 
it we find two tables that must give the fee reformers 
food for thought. One table reminds us that in 
America the fees are only £7 4s. for seventeen years, 
£60 in France and Italy for fifteen years, £100 in 
Great Britain for fourteen years, and no less than 
£265 in Germany for fifteen years. In the next table 
we find that in America in 1913, 340 patents were 
granted per million of inhabitants, in Great Britain 
377, and in France 410. Does not this fact seem to 
indicate that fees, up to the British figure at least, do 
not appreciably check inventiveness; and, omitting 
the question of the nationality of a certain proportion 
of the patentees, does it not at the same time weaken 
the oft-repeated assertion that the Americans are 
more inventive than the British, since even the great 
inducement that we are told resides in the small fee 
does not result in even as great a number of patents 
per head of population in the United States as in this 
country ? If there wereanything approaching relation- 
ship between fees and invention, then America should 
show at least twenty-five times as many patents 
annually as Great Britain does. As a matter of fact, 
her output in this class of product is just twice as 
great, or almost directly proportional to the relative 
populations of the two countries. In the face of this 
fact we must confess to a feeling of doubt if even the 
total abolition of fees would appreciably increase the 
number of patents taken by British citizens. 


Patents. 


* * * * * 


Ir is a good many years, nearly 
forty, since Dr. Gore wrote his “ Art 
of Scientific Discovery,” but it is 
now as much, possibly more than it 
ever was, a volume that one turns to with pleasure. 
We were fortunate enough to pick up a second-hand 
copy of it for a few shillings some weeks ago, and have 
spent many pleasant hours with its pages. The 
doctor rambles through the wide fields of science, 
here with little touches of biography, there with 
shrewd comments, now with an illuminating reflection 
on some discovery, and anon with the account of 
researches undertaken by himself or others, or with a 
quotation from a favourite author. It is always a 
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readable book, a book that you can pick up and lay 
down just when you like, and that you may open at 





any page with the certainty of finding some interesting 
fact or suggestive observation. Take, for example, 
this: ‘“‘ As in all other occupations, so in that of 
scientific research, much of the success of the man 
depends upon fortunate coincidence of circumstances 
which he cannot control. We cannot all be Newtons, 
nor could Newton himself have been, in another age, as 
great a man as he was. Suitability of epoch, a being 
born at the right time, isa very important condition of 
success in research.”” We wonder if the doctor is really 
right there ; if Newton and Kepler, or Dalton and 
Davy, or Maxwell and Kelvin would really have been 
less great in any other age than that in which they 
lived. It seems hardly possible. We cannot believe 
that, given all the opportunities of the present, their 
minds would not still have found fresh paths of 
knowledge, just as with the more limited opportuni! 
ties of their own time, they opened new roads to great 
conceptions. If it be true, as Dr. Gore thought, that 
occasion makes the man, it is assuredly equally true 
that the man makes the occasion, and it would be 
difficult to convince us that if a new Newton arose he 
would be less great in the present generation than the 
old Newton was in his. It is no doubt true that 
Kepler and Gallileo paved the way for Newton, that 
Faraday found the road partly made by Volta, 
Oersted, Davy, and many another, and that he himself 
led Clerk Maxwell to his great generalisations. Not 
one of them could have done exactly what he did do, 
under any other conditions, but it seems to us that 
their minds were so great, so far above and beyond the 
ordinary, that in any circumstances they would have 
been stars of the first magnitude. Had Watt lived in 
Savery’s time he would have been a greater Savery, or 
had Stephenson lived in Webb’s day he would have 
been a greater Webb. Surely we may move such 
minds as these backwards*and forwards upon the 
tables of time, and they will still retain transcendency 
over their fellows. 








THE UNIFLOW ENGINE. 
By H. W. MORLEY, M.I. Mech. E. 

THE uniflow, or central exhaust engine, as it is better 
called, like most other engines, has its limitations in 
economical use. Like most other good things, it has 
had its failures, mostly due to its being used for 
purposes for which it was unsuitable, and, in this 
country, in many cases to bad workmanship, and 
improper design. 

The central exhaust is eminently suitable for con- 
densing engines, and in this case an auxiliary device 
is only necessary to save the engine in case of failure of 
the condenser where the air pump is operated from 
the engine itself, to assist in starting. This is suecess- 
fully done by several manufacturers either: (1) By 
fitting a valve, by preference automatic in its action, 
to inerease the clearance space; (2) by fitting a 
partially balanced spring-loaded escape valve, dis- 
charging into the exhaust pipe ; (3) by fitting exhaust 
valves, mechanically operated, As it is only necessary 
to exhaust part of the working steam this valve oniy 
requires a small area. The mechanical gear may 
come in and out of operation either by hand or, as 
used by one maker, automatically, when the vacuum 
is absent. 

The central exhaust ports are in practice limited in 
area, but there is no difficulty in so proportioning 
them that piston speeds between 600ft. and 700ft. 
per minute can easily be obtained, for condensing 
engines, without sacrificing any convenience or 
economy. 

The natural properties of the engine make it 
eminently suitable for higher speeds of revolution 
than obtain in the usual slow speed engine practice ; 
hence it opens a new field for those makers who have 
generally confined themselves to that type. But it 
must be taken as a whole, demanding, for the best 
results in economy of working, a complete new set of 
designs and patterns. The workmanship will require 
to be good, better than the average of our slow speed 
engine makers, but no better than that of our best 
makers, for all details of design are existent in our 
British practice. The piston is the most difficult part 
to design and manufacture, as it must be as light as 
possible, the rings strong but flexible, and so made as 
accurately to fit the cylinder on their bearings, yet 
allowing enough for the expansion, especially when 
superheated steam is employed. Many of our manu- 
facturers will either not admit, or do not know, that 
commere’al steam cylinders are not truly cylindrical, 
and that there are limits of inaccuracy beyond which 
they cannot successfully go ; these limits are closer in 
the central exhaust engine than in engines with 
shorter pistons. 

The steam consumption results obtained with the 
central exhaust engine at normal pressures and 
temperatures for stationary engine work have been 
better than those obtained with compound engines 
up to about 300 horse-power ; above this size, to 
about 600 horse-power, there does not seem much 
difference, but above this power the compound engine, 
with valves in the cylinder head, does, at present, 
appear to give the better results. But economy in 
steam is not the most important factor in a really 
commercially economical engine. In most works 
and factories reliability is the first and foremost 
consideration, since one hour’s involuntary stop per 
annum easily equals in cost one pound of steam per 





horse-power hour, and it may be a surprise to many 
readers to hear that there are hundreds of slow speed 
steam engines at work whose records show less than 
one hour’s involuntary stop for every 5000 hours they 
should run. Next in consideration is capital cost, 
especially where the works or factories run only 54 to 
56 hours per week. 

Summing up, it may be said that the central exhaust 
engine, correctly designed and carefully manufac- 
tured, being simpler and cheaper than the ordinary 
type, should have a wide and varied field for factory 
and works use, and it seems as though it would well 
repay our slow speed engine builders to take the 
advantage of entirely re-designing their engines, of 
simplifying them, adding forced lubrication, and 
standardising them, and instead of building to order 


§| build to stock. The result would be of considerable 


advantage to themselves and the users. 

The central exhaust engine may be worked high 
pressure, but then the clearance volume must be 
increased, and it has yet to be proved that, under these 
conditions, its economical results even equal those of 
an engine of ordinary type. Should the designer 
decide to add an exhaust valve, in order to reduce the 
clearance volume, which valve must be kept in con- 
tinuous operation, it does not appear that the com- 
promise has any advantage over the ordinary engine. 
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PETER DENNY. 


Ir is with regret that we record the death of Mr. 
Peter Denny, shipbuilder and engineer, a member 
of the firms of Wm. Denny and Brothers and Denny 
and Co., of Dumbarton. Mr. Denny, who was in his 
sixty-fifth year, was the second son of the late Peter 
Denny, LL.D., who with his brothers, founded the 
shipbuilding business of William Denny and Brothers, 
Leven Shipyard, in 1844, and later, with several out- 
side partners, the closely associated engineering 
business of Denny and Co. He had all his life been 
associated with both firms, but more particularly 
with the engineering concern. Following upon a 
thorough education, classical as well as scientific, he 
served his apprenticeship to engineering in the family 
works. After gaining sea experience he retur.ced to 
the works and took a share in the conduct of operations 
in the shops and drawing-office, in sueh directions 
ably assisting his seniors, the late Walter Brock 
and R. B. Pope, as well as his cousin, Mr. James 
Denny. He was assumed a partner in the engineering 
concern. in, 1879, and in 1883 he was also admitted to 
the partnership of the Leven Shipyard, along with his 
brother, Sir Archibald. His other brother, Colonel 
John M. Denny, C.B., had been assumed a shipyard 
partner two years before. Throughout the long 
period of thirty-eight years, since he was made 
partner in the engineering works, Mr. Peter Denny 
kept in intimate touch with the affairs of both Denny 
and Brothers and Denny and Co., participating in the 
scientific experiments and research involved in the 
progressive work of both engineering and shipbuilding, 
and sharing in the credit attaching to such notable 
productions as the fast Channel steamers—paddle, 
twin-serew, and turbine propelled—for which the 
name of Denny is renowned. He took a keen interest 
in local affairs and filled various important offices 
connected with education, politics, and pastime. 


LIEUT. L. P. SIDNEY. 


Many of our readers will hear, with real sorrow, 
of the loss that Mr. L. P. Sidney, Assistant Secretary 
of the Iron and Steel Institute, has suffered by the 
death of his elder son, 2nd Lieut. Leicester Philip 
Sidney, who was killed in an aerial fight against heavy 
odds, on the Western front, and over enemy lines, 
on October.2nd. He was a promising young metal- 
lurgist, and when the war broke out he was with 
Messrs. Bell Bros., at Port Clarence, Middlesbrough. 
On leaving school, permission was obtained for him 
to study the testing and metallurgy of metals, at the 
National Physical Laboratory, where he remained a 
year. He then served for another year with Mr. 
F. W. Harbord, with whom he studied the analysis 
of iron and steel, after which he served for some 
months in the fitting, foundry and pattern shops of 
the Ebbw Vale Iron, Steel and Coal Co., Limited. 
In 1915 he was elected a member of the Iron and Steel 
Institute. He enlisted in the King’s Royal Rifle 
Corps in August, 1914, and obtained a commission 
in that regiment in the following January. After 
many months of service in the trenches he trans- 
ferred to the Royal Flying Corps in March last. 

Although but twenty-four years of age, he had 
shown much skill and promise, and had won the 
friendship and respect of those with whom he came 
in contact. 











A PUBLIC notice has been issued requesting that people 
shopping, visiting theatres, or in any other way bent on 
pleasure, will refrain from using the railways, traras and 
omnibuses in London during the hours from 5 to 6.30 on 
each day from Monday to Friday, inclusive, and from 1 to 2 
on Saturdays, so as to enable business people to get to 
their homes without the present discomfort and delay. 
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THE FAILURE OF BOILER PLATES AND THE 
STRESSES IN RIVETED JOINTS.* 
By E. B. WOLFF, Dr. Tr. (Bussum, Holland). 


TuIs research was undertaken with the view of finding 
the causes of the cracking of boiler plates over the riveted 
seams 

The boilers were of the single-ended ordinary marine 
type with three flues. The shell plates and the rivets 
were generally approximately 32 mm. thick, made some 
from basic and some from acid open-hearth soft steel 
with an ultimate tensile strength of 42-48 kilos./mm.? 
and an elongation of 23 to 20 per cent. on ten diameters. 
The phosphorus and sulphur contents had to be under 
0.05 per cont. After the plates had failed these 
particulars were checked and the plates, as far as 
the above-mentioned rules prescribed, were found 
to be good. Most of the boilers with the cracked 
plates belonged to steamship companies, the boats 
of which made voyages with a great many stops, so that 
the fires were frequently extinguished and re-lighted. 
Most of the boilers being oil-fired, this could be done very 
easily. The plates of coal-fired boilers, however, cracked 
in the same manner. Boilers made of the same material 
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to the radius of the frent plates and bored in position. 
When the first rivet 


' Bs 
such magnitude, it may be asked how it is that the few 


joining the front and shell plates | alterations during the lifetime of a boiler can cause these 


was put in, cracks appeared in some of the old rivet-holes | cracks 


of the front plate. By a renewed examination of the 
other rivet-holes, after cleaning the metal by scraping it 
carefully and later etching it, minute cracks were detected. 
The etching of the front plate, in the manner presently to 
be described, disclosed a great many miniature cracks, so 
that it was impossible to use it any more. 

As has been stated above, the cracks were found in the 
butt joints as well as in the lap joints, but in all cases 
they started either from the inside of the holes, in two places, 


-where the highest tensile stress occurred, or at the surfaces 


of the plates, there where they were pressed on the surfaces 
of other plates. The fact that cracks start frequently 
on the inner surfaces of boiler plates has been mentioned 
by several investigators, but a good indication of the causes 
has not been given, 

The accompanying diagrams show the poculiar form 
of these cracks. 

It will be seen that the cracks cover a certain part of the 
surface, depending on the direction of the stresses that 
acted on that part. Where they are found in the rivet- 
holes of the plates, they occur generally on two sides of 
the holes ; in the case of the pipe-holes of the tubular boiler 











Fig. 1—JOINT OF EXPLODED BOILER, SHOWING LINE OF FAILURE 


for other companies, the boats of which had only long 
non-stop runs, did not fail. 

The researches were started after one of the boilers had 
exploded. An investigation of this case showed that 
the explosion had been caused by the shell plate of the 
boiler having burst open in the middle of the double butt 
strap joint at the side. Through the large opening the 
contents of the boiler had been ejected, destroying the 
hull of the ship and causing much damage. The ship 
was fortunately lying alongside a quay, so that it was not 
lost. Had the explosion occurred an hour later, probably 
nothing more would have been heard of the ship. 

After the rupture the shell plate, at the place where it 
had failed, had a thickness varying from 33 mm., the 
original dimension, in the middle, to 27.5 and 28 mm. at 
the sides—see Fig. 1. As the plates had an equal thickness 
in all other parts, the only possible explanation of this 
difference was that the plate had failed by the forming of 
a crack in the middle of the length of the boiler, this 
crack having gradually developed to such an extent that 
the sound part at the sides could not withstand the 
boiler-pressure and failed suddenly, showing a reduction 
of area only in that sound part. As at the time the direct 
cause of this disaster could not be ascertained, it was 
decided to take out of service all boilers made of the same 
material and at the same time as the burst boiler. One 
of these was sent on, taken to pieces, and examined 
thoroughly. It was found that a large part of the shell 
plate, under the butt strap cover plate, had cracked. 
The crack could only be detected by taking off the cover 
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Fig. 2—DIAGRAM OF THE CRACKING OF A LAP JOINT 


plate. If the boiler had been kept in service much longer 
a similar disaster would have followed. 

In the years following other boilers, made with every 
precaution and good workmanship, and of the best 
material obtainable, also cracked, but not always in 
the same seam; sometimes the lap joint, joining shell 
plate and front plate, failed: in other cases both joints 
developed cracks in some parts. 

It would take too much space to give a full description 
of all the tests made to obtain an insight into the 
mechanism of this cracking. It will be sufficient to give 
a general review of the results. The author here wishes 
to observe that he has found the same kind of cracks 
in cases of leakage of ordinary Lancashire faetory boilers, 
and in a case of the cracking of the water-drum of a 
Yarrow type marine boiler. 

The investigations included tensile and binding tests, 
macroscopical and microscopical examination and chemical 
analyses of the material. The continual observation of 
the boilers in service at sea being much more severe in 
later years, several cases were detected where cracks had 
only just started. 


GENERAL LESCRIPTION OF THE CRACKS. 


All the cracks found are, in the beginning, defects of 
microscopical dimensions. After having increased in 
length and breadth they could be detected. It would 
occur that a boiler, the side seam of which had failed, 
would be sent back to the boiler-shop to be fitted with 
a new shell plate. After detaching the front plates, 
nothing abnormal would be seen, and it would be decided 
to make use of the old front plates and fit new shell plates 
to them. The shell plates were bent with great care 


* Tron and Steel Institute. "Abridged, 


they spread from the top of the hol> inward. When they 
occur on the surface of the plate, it is in general mostly 
around the rivet-holes, but also in other places. 

The cracks start as miniature surface cracks of micro- 
scopical dimensions ; it appears that every little crack has 
been formed by itself, without the slightest reference to its 
neighbours. A polished and etched section through these 
cracks shows that the crystallites in the immediate 
neighbourhood have not been deformed. The structure 
of the material has in most of the cases been found quite 
normal, no free cementite being present. Afterwards the 
cracks grow in length and depth, and unite in longer ones, 
forming a peculiar stepped line. 

All evidence points to a peculiar form of destruction of 
the surface layers of otherwise very plastic metal. 

As the cracks always started at the surface of the 
metals and in the holes over the entire thickness of the 
plate, phosphorus or sulphur segregations, if these had 
occurred, could have had no influence. No segregations 
of importance were, however, found in most of the cracked 
plates. At first it was thought that the deformation of 
the material in the rivet holes made by the boring of these 
holes might have had a great influence. As it was not 
possible to produce similar cracks in holes that were bored 
with a blunt drill, and as pieces cut out of such a hole 
and bent open, till the deformed surface broke, showed 
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Fig. 3—DIAGRAM OF CRACKS ON A SHELL PLATE 


sufficient deformation before breaking, it was concluded 
that if the deformation had been one of the causes, it could 
only have been a secondary one. As hand-riveted joints 
cracked in exactly the same manner as joints where the 
rivets had been pressed in by the hydraulic riveting 
machine, the pressure of this machine on the plate also 
cannot be the cause of the cracking—Fig. 4. Parts of the 
cracked plates, where no cracks occurred, were tested by 
joining them by rivets, driven in with the maximum 
pressure the press could give. Afterwards the rivets were 
taken out and the plates examined and bent. Here a 
great deformation of the surface also preceded the rupture. 

To reveal the miniature cracks it was found necessary 
to etch the metal with dilute sulphuric acid (1 : 10) during 
twenty-four hours or more. Before this etching the cracks 
were covered by the surface oxides, and they could not 
even be detected after scraping the plates thoroughly. 
It was necessary to ascertain that this etching did not 
cause similar cracks. It was found that in no case of 
deformation could cracks be seen after etching, not even 
if the metal was left in the etching solution for an 
abnormally longtime. The deformed places were corroded 
in most of the tests before the rest of the metal, but this 
corrosion never caused sharply defined cracks. By an 
abnormally long immersion the deformed places could 
not be differentiated from the neighbouring metal ; the 
cracks, however, showed very clearly. Microscopical 
sections through non-etched parts showed that the cracks 
were clearly to be seen without the aid of an etching 
solution. 

These parts in the boilers being subjected to stresses of 





It may be observed, in the first place, that the ships 
with boilers that have cracked made relatively short 
voyages along the coast, and that in the beginning no caro 
was taken to avoid changes in the steam pressure. W hen 
later care was taken to mairitain the steam at a regular 
pressure, the cracking diminished, but did not stop 
altogether. The first boilers were oil-fired, and were made 
of basic open-hearth material; afterwards boilers both 
oil and coal-fired, made of first quality Scottish acid steel, 
cracked in the same manner. Notwithstanding the severe 
conditions of the service, the number of the alternations 
is, however, only few, when compared with that required 
to produce ordinary fatigue breaks. Only when it can be 
proved that at the places where the cracks are found 
abnormally high stresses can occur may we accept 
** fatigue ’’ as the cause of these cracks. 

It was necessary, therefore, to start an investigation of 
the stresses occurring in these parts of a boiler. 

It is known from the theory of Kirsch and Leon, and 

















Fig. 4—DIAGRAM OF CRACKS IN A SHELL PLATE 


the tests by Preuss, that the tensile tension at the edges 
of a hole in a bar loaded in the direction of its axis may 
amount to three times the average tension calculated for 
that bar. When it can be proved that the holes of a 
riveted joint can behave as in ordinary bars, we have 
an explanation for the fact that the tensions at the edges 
of the holes can reach a very high value. The average 
tensional stress in the cracked plates was approximately 
11 kilos./mm. When this value is trebled, we reach such 
a high stress in these places that very few alternations 
will suffice to cause a crack. 

It is thus necessary to prove that the friction between 
the plates will not be sufficient to counteract the deforma- 
tion of the sides of the holes. 

With a view of testing this, and in order to learn the 
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Fig. 5—DIAGRAM OF EXTENSIONS MEASURED 


values of the local stretch in different places of the surfaces 
of the plates that are pressed against each other, the 
author has made use of a special type of extensometer, 
designed by Mr. Okhuizen. 

It consists of two knife-edges that are pressed to the 
surface, where it is sought to ascertain the elongation as a 
measure of the stress. The change in the distance between 
these edges, one of which belongs to the fixed part, the 
other to a movable one, can be read from a scale by means 
of a simple arrangement of Jevers. The test-pieces were 
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riveted with great care in exactly the same manner as the 
riveting of a real boiler. The plates were of the thickest 
kind used in boiler design ; the rivets were put in with the 
ordinary heavy pressure. The test-pieces were put into the 
tensile testing machine and loaded to the amount neces- 
sary to produce stresses approximately equal to the 
ordinary working stresses of the boiler. 

The extensometer was read in every place with the loads 
zero, Maximum, and zero again. In all the measurements 
u0 permanent deformation occurred, the extenscmeter 
showing exactly the same figure of the scale before and 
after the loading. i 

Furthermore, a reading was taken with one of the knife- 
edges of the instrument on one plate, the other on the other. 


Tue Lap Jornt. 


From the diagram—Fig. 5—it can be seen distinctly 
that the plates are bent as a result of the somewhat 
excentric loading. It can be clearly seen that although 
the plates are pressed together by the rivets, the material 
of both plates shows a similar elongation only in the 
immediate neighbourhood of the rivets. In all other 
places the elongation is different, so that the surfaces 
move along each other. This movement, which is entirely 
elastic, has been recorded by putting the extensometer 
with the knife-edges on different plates. The tensile 
stresses reach a maximum value at the inner surfaces of 
the plates, t.e., the places where the cracks are observed 
to start. As these maximum stresses are far higher than 
the mean stress calculated for the entire section of the 
plate, it will no longer be surprising that in such spots 
even few alternations of stress will cavse local cracks in 
these places. 


Dovuste Butt Joint. 


The tests were executed with a total load of 17,000 kilos., 
and one series was repeated with 25,000 kilos. The values 
found here for the elongations are much more equal, but 
the displacements of the corresponding points of 
the two plates.again show a great variety, as can be seen 
from the diagrams. Although the plates had become 
thinner at the places where the rivets press them together 
the measurements show that the underpart of the shell 
plate in the diagram has almost supported the total load, 
the cover plates showing very little stress. The cause 
could not be ascertained without destroying the test- 
piece, but without doubt the same situation can occur in 
a boiler. 

The load is more or less gradually taken over from the 
shell plate by the cover plates; the gradual change 
will be different for every vertical section through a 
joint, depending on the position of the neighbouring 
rivets in relation to the section and on the pressure of | 
these rivets on the plates. | 

Photomicrographs of the separation line of the two | 
plates disclcse the fact that in those cases where the plates | 
have been cleaned before riveting by scraping them with 
a stiff brush, as in normal practice, the metallic parts do 
not come together, but are separated by a very compact 
layer of some sort of oxide. This layer has irregular | 
breadth, the surface of the plate being very irregular 
under this magnification. When elastic displacements 
of the plates occur of the magnitude demonstrated, we | 
can easily accept the supposition that stresses will hereby 
be caused high enough to explain the cracking of the 
plates. 








AN AUTOMATIC DROP-BOTTOM MINE CAR. 


with hopper bottoms, they would have too small a capa- 
city for a given size. Another stumbling block would 
be premature discharge by the tub encountering an 
obstacle between the track and the rails. A lump of 
coal or ore having dropped off one of the tubs and lying 


known to act as a tripper end to discharge the tubs on the 
permanent way, thus derailing the train. 

The foregoing disadvantages would, however, appear 
to have been overcome by the Griffith tub, which is made 
by the Sanford-Day Ironworks and Manufacturing Com- 
pany, of Knoxville, Ten. This tub, which is illustrated 


and cannot be unlocked for discharge accidentally. Of 
the illustrations, Fig. 2 shows a longitudinal section and 
a half plan of one of the tubs, while Fig. 1 shows two end 








| on the ground between the rails has not infrequently been | 


in the accompanying engraving, is low, of large capacity, | 


bar between the rail track, the end of which, towards 
the approaching train, is bent downward obliquely, which 
raises the foremost door into its closed position, or, in fact, 
a little higher. The level part of the bar will keep the 
dcor in this position, while the second door, in the further 
progress of the tub, is likewise encountered and raised by 
lifting it in the same manner, and, lastly, the rear door, 
which on closing is immediately held in position by the 
catches, so that the closing device is no longer required 
to hold the doors up, the truck having passed beyond it. 
It will thus be seen that the rearmost door is held by the 
catches, and this door in turn holds the middle one, which 
again holds the foremost one. 

The tubs can be hauled in trains of any reasonable 
| number by a hauling rope or a locomotive ; they need not 

be disconnected for the purpose of discharge, for if the 
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Fig. 2—SIDE ELEVATION AND HALF-PLAN 


views, one of them being a rear view, showing the releasing 
catches for discharging the load. 

The tubs measure 7ft. 8in. in length of the body, are 
58}in. wide, andare built for 48in. gauge. Their height above 
the rail level is 26}in., the overall dimension being 9ft. 
llin. The capacity of one of these tubs is about 49.5 
cubic feet, without overcharge. Sixty tubs of{this type, 
recently supplied to the First Creek Coal Company, hold, 
with an overcharge, an average of 2.3 tons each. The 
frame of the tub is of channel steel, and it runs on four 
l4in. diameter Whitney-Wonder roller-bearing wheels 
on 2}in. axles. The body of the tub is generally composed 
of stout steel sheets strengthened round the upper edge, 


| but it can also be made of timber. 


THE colliery tub has not kept pace with the general 
improvements made in other departments of that section 
of engineering which deals with the mechanical handling 
of material. They have been, it is true, improved in de- 
tail. but the fundamental principle has not been altered 
since their introduction. Attempts have been made to | 
improve on the primitive system upon which the tub has | 
for long been based, by a form of bottom discharge, but 
hitherto with indifferent results. The difficulty in design- 
ing a self-discharging colliery tub lies in the narrow limits 
of available height above the rails, for it must be remem- 
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The chief feature of the tub is the formation of the floor, 
which consists of three concave steel doors arranged to 
open, so as to leave no o ‘stacle to cause the material to 
hang up, the opening being so great that the discharge 
is instantaneous. In fact, the whole of,the floor—a space 
7ft. 8in. long by about 3ft. wide—is formed by three curved 
hinged doors, two of which are hinged from the two axles, 
while the third and foremost is hinged from a separate 
round steel rod. The rearmost door is held in position 
by two projecting lugs resting on two hook catches. The 
doors rest one upon another, and thus keep each other 
closed. At the point where the tubs are to be discharged 
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Fig. 1—END VIEWS OF DROP BOTTOM MINE CAR 


bered that the tub has to, or should, travel at the coal face, | 


which may be a narrow seam of from 2ft. upwards, so 
that the tub, if it has to be used, would have to be of less 


total height than the depth of the seam by a sufficient | 


amount to allow the coal to be passed in between the roof 
and the upper edge of the tub. To rip away the bottom 
in front of the seam so as to create more head room is too 
expensive, as it involves too much unproductive labour, 
and thus coal face conveyors have been employed for seams 


too shallow for tubs, and the latter do not begin their | 


useful career bofore the coal reaches the gate, where greater 
head room is always provided. A coal face conveyor 


means, however, that the coal has to be handled twice | 


within the mine, with consequent breakages, and if it is 


possible to use a coal tub in a comparatively narrow seam | 


in which to convey the coal right from the face to the 
screen at the bank, it is the most economical policy. 

The limited height for coal tubs practically rules ordinary 
bottom discharging tubs out of court, since, if constructed 


a double tripper is provided, which is encountered by 
| two projecting levers. The latter, when lifted, will liberate 
| the rear door, which will fall by its own weight and that 
of the material it supports. It should be noticed that 
both catches must be released simultaneously, or the door 
cannot open, so that an accidental lifting of one of the 
levers will not cause premature discharge, and the acci- 
dental releasing of the two levers at the same moment 
|is a most unlikely contingency. Powerful springs keep 
the lever and hooks in the closed position except at the 
| dumping point. 

As soon as the first door has been unlatched by the dual 
tripper and has turned round its supporting axle through 
a few degrees, the second or middle door loses its support 
—see longitudinal section, Fig. 2—and opens, therefore, 
immediately, and, in doing so, releases the foremost door 
in like manner ; the action is so rapid that the three doors 
may be said to open practically instantaneously. As 
soon as the tub has discharged its load it encounters a 
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OF AUTOMATIC DROP-BOTTOM MINE CAR 


train passes the dump slowly the trucks are automatically 
discharged one after another at the rate of 15 to 20 per 
minute. The doors also close automatically, and the 
whole train returns intact without the expenditure of 
manual labour. 

From the experience gained by the first installation 
of 60 of these trucks we understand that the new method has 
been found to be very much quicker than any other pre- 
viously tried, that the breakage of coal is very small, that 
about 25s. per day is saved owing to the fact that the usual 
tippler has been deleted, that 10 per cent. is saved on the 
mine car equipment, and that for new installations the 
capital expense for tipplers will not be necessary. 








THE RARER KEY MINERALS. 


Mr. SypNEy J. JOHNSTONE, of the Scientific and Tech- 
nical Research Department of the Imperial Institute, 
delivered, on Friday, November 16th, the fourth of the 
series of lectures arranged by the London School of Eco- 
nomics, on ‘‘ The Empire: its Commerce and its Com- 
mercial Requirements,” and took as his subject the rarer 
key minerals, such as tungsten, thorium, molybdenum, 
tantalum, &c. Before the war, he said, very few firms 
in this country had had any experience of the metallur- 
gical treatment of these ores, owing to the control of them 
which the Germans had gained, so that when the war broke 
out difficulties were encountered both in the mining of the 
ores and their treatment. Mining, however, was greatly 
stimulated through the scheme of the Imperial Govern- 
ment brought into existence late in 1915 for purchasing 
ores at a definite rate. This relieved the miner of anxiety 
as to the price of his product, and later on this scheme 
was improved by including in it the payment of the miner 
at a definite rate, thus eliminating any doubt in his mind 
as to the cost of transit or possibility of loss during transit. 

The most important of the rare earth minerals is tung- 
sten, which was known as a metal for a century before 
any commercial use for it arose. The principal ores are 
wolframite and sheelite. A small quantity is mined every 
year in the United Kingdom, most of it being wolframite, 
and obtained from Cornwall. Small quantities also come 
from Devon and Cumberland. Most of the tungsten 
produced in this country is obtained as a by-product in 
the dressing of tin. The annual output from Devon and 
Cornwall in the immediate future is estimated at from 
370 to 500 tons, yielded by eighteen mines. 

Outside Great Britain the principal tungsten mines 
are in the Tavoi district of Burma, and whereas before 
the war most of the product was shipped to Hamburg, 
the whole of it now comes to the United Kingdem. On 
the outbreak of war the industry did not respond to the 
increased output required by the British Government, 
and in 1915 active steps were taken, with satisfactory 
results, to improve the labour conditions, transport, and 
the conditions of the tenure of the deposits. The 
area covered by the mines in Burma extends from 37 
miles south of Tavoi to 40 miles north of the town, and 
until quite recently the machinery was of a primitive 
character, but modern and efficient plant has now been 
introduced. It was impossible at first to obtain sufficient 
labour, as the Burmese do not take kindly to mining, 
and it has been necessary to introduce Chinese. The 
result of the energetic action of the Government is seen 
in the output, which has increased from 2800 tons in 1915 
to 4100 tons in 1916. 

















458 


THE ENGINEER 





Nov. 23,1917 











LOCOMOTIVE FOR AMERICAN MILITARY RAILWAYS IN FRANCE 








- salamat rT ay 
oS Be 
as 


Fe I AI 





The second largest tungsten producer in the British 
Empire is Queensland, whence tungsten ore has been 
exported since 1894, the mine area being {some 
square miles in extent. Most of the deposits have been 
purchased by a British company, which has erected con- 
centrating machinery and an electric power station, and 
it is hoped that a production of 1000 tons per annum will 
soon be reached. New South Wales also produces a 
certain quantity, New Zealand occupying the third place. 
The ore is also found in the Malay States, and there are 
prospects in South Africa, Rhodesia, and elsewhere. 

Thus in the British Empire there are valuable deposits 
of tungsten ore, and there is great promise of increased 
production in the future. Before the war very little 
tungsten was smelted in this country, although over 30 
per cent. of the ore mined was obtained in the British 
Empire, but shortly after the war the Government assisted 
in erecting plants here, and a small factory at Luton has 
so expanded that it advertises itself as the largest pro- 
ducers of tungsten powder in the world. 

Having outlined the uses to which tungsten is put, 
notably in the steel industry and in the manufacture of 
electric incandescent lamps, Mr. Johnstone dealt with the 
rare metal monasite. This, of course. is the raw material 
from which the incandescent gas mantle is made, and 
the manner in which the Germans obtained control 
of the monasite sand deposits in Brazil and India is now 
well known. The Travancore (Southern India) deposits, 
although owned by a company registered in Great Britain, 
was actually managed by Germans, and the whole of the 
output was sent to Germany up to the outbreak of war. 
The company has been reconstituted, however, and such 
arrangements have been made that the control must in 
future remain in the hands of British-born subjects. 
A clause in the constitution stipulates that the company 
must be prepared at any time to sell monasite at a fair 
price to any British firm wishing to buy it for manufac- 
turing purposes. Until recently the Brazilian, Travan- 
core, and South Carolina deposits were the only ones exist- 
ing, but investigations have shown that in Ceylon there 
are important deposits containing 10 per cent. of thorium, 
the same as in the Travancore deposits, whereas the Brazi- 
lian deposits only contain 5 per cent. 

The deposits of molybdenum that have proved com- 
mercial are few. The chief producers are Queensland 
and New South Wales, but Canada is regarded as likely 
to become one of the most important contributors in the 
course of time. Low-grade ore deposits containing molyb- 
denum are fairly common, but high-grade deposits are 
rare. 
been obtained from tungsten deposits, whilst a smaller 
quantity has been produced as a by-product in 
mining. In addition to the three places already men- 
tioned, there is promise of supplies from Victoria, South 
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Australia, Tasmania, and New Zealand, whilst the Trans- | 


vaal and India may also be locked to. As in the case of 
other rare metals, before the war a large proportion of the 
output from our own Colonies went to Germany for treat- 
ment. Ninety per cent. of the output is used for special 
alloy steels, but, said the lecturer, the development of its 
use has been retarded by the fear that a constant supply 
would not be available to keep pace with an increasing 
demand. Miners.also have restricted output through a 
fear that prices would fall if the output was oisiliinded. 
The present position is that the British Colonies contri- 
bute a very large proportion of the world’s output, and 
the United Kingdom is one of the foremost in the utilisa- 
tion of the mineral in steel manufacture. Nevertheless, 
the resources have so far been little developed, but the 
increased demand should attract attention to numerous 
other uses for it. 








AMERICAN LOCOMOTIVES FOR THE 
AMERICAN FORCES IN FRANCE. 


material and general supply of the 
American forces in France will be served by new lines 
of military railways, built by the engineer regiments. 
These lines will be operated by locomotives and goods 
wagons of American construction, but there will be 


THE munition, 


some necessary intermingling of American and European 
equipment. 
poses, American Government lines, built, 


The railways will be, to all intents and pur- 


equipped and 





The 


engines 
*U.8.A.” 
railway ser- 
vice include heavy goods engines of the type shown in the 


operated by the United States Government. 
and wagons, therefore, bear the unusual legend, * 

The locomotives ordered for this military 
are of the 2-8-0 type, 


They 
pilc rt 


accompanying illustration. 
with double-bogie tenders. The usual American 
or cow-catcher is omitted, and instead the buffer 
beam carries spring-buffers of the European type. The 
engine has outside cylinders, with long connecting-rods 
driving on the third axle. The piston valves are operated 
by the Walschaerts valve motion, which has now prac- 
superseded the Stephenson motion on American 
railways. The steam pipes are arranged on the modern 
plan, leading through the sides of the smoke-box to the 
valve chests, instead of connecting to passages in the 
saddle under the eentre of the smoke-box. 

The fire-box is of rather unusual form for 
American locomotives, its lower portion being 
so as to fit between the frames instead of extending over 
them. 
Both boiler and fire-bex are of steel. The fire tubes are 
of iron, and the superheater tubes are of steel. The lead- 
ing dimensions of these interesting locomotives are given 
below :— 


modern 
narrow 


Gauge .. 4ft. Stin. 
Cyliuders * 21in. 2s8in. 

Valves, piston, diameter. 10in. 
Boiler, straight ™~ diameter 5ft. luvin. 
Boiler-plates ae in. 
Boiler ee 190 Ib. 
Fire- 10ft. Sin. x 3ft. 24in. 
Fire- seed depth - 5ft. Thin, 
Crown and side plates : jin. 
Back plate.. a fein. 
Tube-plate. . hin, 

din. 


Water spaces 
Fuel 


Tubes, ‘fire, number 165 
a diameter 2in. 
- thickness No. 12 W.G. 
Tubes, superheater, number 26 
a diameter 5gin. 
9% thickness No. 9 W.G. 
Tubes, length .. ; 13ft. 9in. 


1681 square feet 
181 square feet 
1862 square feet 
420 square feet 


Heating surface, tubes ‘a 
fire-box 
total 


” 


Superheater surface 
Grate surface . ‘ 32.7 square feet 
Driving wheels. . 4ft. Sin. 
Driving journals 9tin. x 10in. 
Bogie wheels 2tt. Yin. 
Bogie journals.. .. 5in. x 1Oin. 
Wheel base, driving... 15ft. 6in. 
Wheel base, total engine 23ft. Sin. 
Weight on drivers .. 75 tons 
Weight on bogie 8 tons 

8&3 tons 


Weight of engine . 

Tender wheels, diame ter 
Tender journals Som 
Waterontender .. .. .. 


2ft. 9in. 
din. x Min. 
5400 U.S. gallons 


Coal on tender .. 9 tons 
Weight of engine and tender 137 tons 
Wheel base of engine and tender 57ft. Gin. 








THE NEW NATIONAL SHIPYARDS. 


ANSWERING questions in the House of Commons, on 
the 15th inst., Dr. Macnamara said :—The construction 
of an additional thirty-three slips to existing shipyards 
has already been sanctioned, and further extensions are 
under consideration. It is estimated that an addition 
of from fifty to sixty slips will be made to existing private 
shipyards in all; and it is intended that the number of 
slips of the new nationa] shipyards will be from thirty to 
thirty-six. The necessity which led up to the construc- 
tion of national shipyards is essentially bound up in the 
urgent requirements for merchant shipping consequent 
on the present war, and until this emergency is over the 
Government is unable to give any definite assurance as 
to the policy to be pursued in connection with these yards 
after the conclusion of hostilities. As regards the situa- 


| tion of the yards, sites for three of them have definitely 


| 
| 
| 
| 


| been chosen at Chepstow, Beachley, and Portbury, and 
| it is proposed to obtain the additional number of slips 


required by extending these yards if it is found possible. 
The construction of the first three yards mentioned is now 
in full progress. It is intended that slips will be available 
in the first yard for the laying down of keels in from three 
to four months, and that the first vessel will be launched 
in October or November, 1918.’’ The statement was made 
a few days later that at present there is no intention to 
proceed with the fourth yard. 


| serap-heap. 


Its crown is segmental, supported by radial stays. | 


Soft coal (American) | 


| 
| 
| 











NAVAL NOTES. 


Old Vessels on Active Service. 


WHEN the naval history of the war comes to be 
written, an interesting chapter might be devoted to the 
services rendered by certain ancient vessels which had 
long since been regarded as good for nothing but the 
So far as we are aware, the age record among 
ships which have actually been under fire is held by 
H.M.S. Bustard, mentioned in the late Admiral Hood's 
despatch of November 11th, 1914, as a unit of the squadron 
that bombarded the Belgian coast, and referred to as 
having been ‘** constantly in action close to the shore.” 
The Bustard was built as long ago as 1870, and belonged 
to a numerous group of twin-serew gunboats known as the 
*Staunch ”’ class, whose displacement varied from 180 
to 254 tons. 


Another noteworthy veteran of the war is the French 


ironclad Requin. Early in 1915 she took part in the 
defence of the Suez Canal, when her big guns proved 


invaluable in silencing the Turkish long-range artillery. 
At the present time, according to a Paris official com 
muniqué dated November 9th, she is co-operating with 
British naval forces in Palestine, and recently sustained 
several casualties from shell fire while bombarding enemy 
communications near the coast. The Requin is one of the 
four garde-cétes cuirassés of the ** Caiman” class, which 
was designed in 1872, this particular vessel being laid 
down at Rochefort a few years later, though she was not 
launched until 1885. She is 280ft. in length, 59ft. in 
beam, and draws nearly 25ft. of water on a displacement 
of 7200 tons. As the type was intended primarily for 
inshore work, this great draught was condemned as a 
serious defect. The protection was very massive, and was 
composed of a narrow belt of compound armour 19}in. 
thick, with a 3in. deck. The main armament consisted 
of two 16.5in. B.L. guns, mounted at each end of the ship 
in open barbettes. These guns were 22 calibres long, 
weighed 74.8 tons, and discharged an armour-piercing 
projectile of 1719]b., with a muzzle velocity of 1663 foot- 
seconds. They were the largest weapons ever mounted 
in the French Navy, ‘as the 100-ton pieces contemplated 
for the Amiral Baudin and Formidable were never made. 
Between 1901—03 the Requin was extensively reconstructed. 
Her old guns and barbettes were taken out and replaced 
two 10.8in. breech-loaders, mounted in turrets of 
9}in. Harvey nickel steel, and she also received six 3. 9in. 
quick-firers, besides many smaller guns. She is driven 
by two sets of compound engines, supplied by Niclausse 
boilers, and attained a speed of 14.7 knots after reconstruc- 
tion. Another old ship that has figured prominently in 
the war is the battleship Jauréguiberry, launched in 1893. 
She was the French flagship during the operations at 
Gallipoli and was repeatedly under fire, but suffered no 
serious damage. 


by 


| Electrically Controlled Boats. 


A FURTHER official statement, issued on 
November 12th, with regard to the electrically-controlled 
motor boats used by the Germans on the Belgian coast, 
disposes of the theory that this device is a practical 
adaptation of the radio-control system which many 
inventors, notably Tesla, Orling and Hammond, have 
attempted to perfect. On the contrary, the German 
weapon is very simple and has no claim to novelty, for, 
as the Admiralty point out, experiments of the same 
nature were made by the staff of H.M.S. Vernon thirty-two 
years ago. The German boat, which is probably built on 
hydroplane lines in order to attain the highest possible 
speed, must be of considerable size, since it is equipped 
with powerful twin petrol motors, and carries, in addition 
to an explosive charge of 300 1b. to 500 lb., a drum contain- 
ing from 30 to 50 miles of insulated cable. The only 
original feature is the aerial escort, which keeps both the 
motor boat and the target under observation, and signals 
back to the controlling station the degree of helm required 
to bring the boat into contact with the objective. Provided 
that a boat of adequate size were used, there seems to be 
no reason why the range should not be greatly extended, 
though in deep water the drag of the cable would probably 
diminish the speed. It is a weapon that might prove a 
valuable adjunct to coast defence, while, if the controlling 
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station were on board a ship, boats of this description 
could doubtless be used to attack enemy vessels lying in 
a harbour inaccessible to submarines or ordinary torpedo 
craft. An early example of this system was the Lay 
torpedo, which was tested at Newport, U.S.A., in 1879. 
It consisted of a cigar-shaped steel vessel, 28ft. long, and 
divided into four compartments, the motive power being 
ammoniacal gas, generated by pouring ammonia on a 
carbonate. The gas had a pressure of 40 atmospheres 
and was led through iron pipes to an engine in the rear 
compartment. In the third compartment was a reel of 
ten miles of insulated wire, connected with the firing 
station. The position of the torpedo was shown by guide 
poles projecting several feet above the water. The 
torpedo was capable of travelling at about 11 knots, and 
was almost wholly submerged. The first compartment 
held a charge of 300 lb. of powder, or 75 lb. of dynamite. 
It was a very complicated weapon, easily liable to derange- 
ment, and although many of these torpedoes were supplied 
to foreign Governments, they were soon superseded by 
the Whitehead. 


Mine Layers. 


ACCORDING to an announcement by the Navy 
Department, the United States mine-laying vessel General 
William M. Graham was launched on August 29th at the 
New York Shipbuilding Company’s yard at Camden, N.J. 
This vessel belongs to the emergency naval programme 
authorised immediately after the declaration of war, and 
her keel was laid in April. At the time of her launch she 
was 82 per cent. completed. 


Swedish Battleships. 


THE two Swedish battleships Gustav V. and 
Drottning Victoria, of the ‘* Sverige’ class, which are 
now under construction respectively at Kockums Met. 
Verkstads Aktiebolag, in Malmo, and at the Gotaverken 
in Gothenburg, will be fitted with Westinghouse geared 
turbines, which are being manufactured by the Motala 
Verkstads Nya Aktiebolag, in Motala, to designs prepared 
by the Westinghouse Machine Company. The vessels 
are 392ft. long, 62ft. broad, and draw 20}ft., the displace- 
ment being about 7000 tons. The turbine machinery is 
composed of two units, situated in an engine-room 
amidships below the steel protective deck. Each unit 
comprises two turbines of the divided flow type, driving 
the propeller through a double-pinion reduction gear. 
The machinery is designed to develop 22,000 shaft horse- 
power, giving a speed of 22.5 knots, the principal data 
being as follows :— 


Speed, knots (approximate) 22.5 20 12.5 
Revs. per minute (propeller) .. 200 177 115 
Revs, per minute (turbine) 3,600 3,186 2,070 
Shaft horse-power 22,000 15,000 3,150 


The astern turbines will develop 41 per cent. of the powe" 
of the ahead turbines with the same flow of steam, or 
9000 shaft horse-power at full power. The machinery 
weights per shaft are as follows :—Two turbines, 47,800 lb.; 
one reduction gear, 84,500 Ib.; total, 59.1 tons; weight 
per shaft horse-power, 12 lb. 








THE PORT OF ROUEN. 


In view of the rapidly increasing traffic at the port of 
Rouen, a scheme, says La Nature, has been approved for 
carrying out certain necessary extensions. These exten- 
sions include the construction of an additional 6 kiloms. 
of quays, the deepening of the river Seine as far as Rouen, 
the control of the water-course by the construction of 
dykes and quays, and dredging operations for maintain- 
ing the stream at the desired depth. On the right bank 
a start has already been made on the construction of two 
tidal basins separated by a quay 160m. wide, which 
will provide 4000 m. of new quay space. The basins 
will open direct to the Seine, without locks, and the quays 
will be connected by a transporter bridge, 59 m. in 
height. A clearing station is to be provided to the north 
of the new. land for establishing connection with the line 
Rouen-Le Havre. Below these basins, quays are to be 
provided over a length of 1400 m., which may ulti- 
mately be extended to 6 kiloms. On the left bank quays 
are being constructed between the basin and the Elie Isle. 

Furthermore, it is proposed to construct a graving 
dock on the south bank of the river, 150 m. by 22 m. 
This work is very urgently required, because Rouen has 
at present no dock for repairs to the numerous craft that 
arrive there. A quay, 260 m. long, arranged as an 
extension to the graving dock, will be used for refitting 
and repairs. Between an existing basin and a new basin, 
to be constructed at Couronne, about 5 kiloms. of new 
quays will extend along the left bank of the Seine, ter- 
minating in a very large basin excavated in the present 
land. ‘The entrance to this basin will be 250 m. wide, 
and it will open direct into the Seine without locks. 








Tue Chicago, Milwaukee and St. Paul Company has 
given out figures bearing on the saving of fuel incident 
to electrical-operation of its electrified division, as com- 
pared with what the fuel consumption would have been 
under operation by steam. On the Rock Mountain 
division alone more than 200,000 tons of coal would have 
been required this year to haul the traffic now moved 
over the Continental Divide by electricity. On the Mis- 
soula division, formerly burning fuel oil, the requirements 
this year would have been 425,000 barrels of oil. The 
third saving, to come when electrification now under way 
is completed in the Cascades, will add 375,000 barrels 
of fuel oil to the annual conservation. The magnitude 
of these figures will be appreciated from the statement 
that the War Board’s efforts to promote fuel economy on 
the railroads, resulting in the elimination of 16,267,028 
miles of train service, have accomplished the saving of 
1,120,000 tons of coal per year on all the railroads of the 
country. The permanent saving by electrification on 


the Chicago, Milwaukee and St. Paul Railway’s Rocky 
Mountain division, disregarding the saving of oil on the 
Missoula division, is thus 18 per cent., or nearly one-fifth 
of the total saving of coal effected by all the railways of 
the United States through elimination of train mileage. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Government Subsidy in the Iron Trade. 


THE question of prices in the iron trade has 
taken an unexpected turn. An important and remarkable 
application has been received from the Ministry of 
Munitions in reply to the makers’ application for a revised 
scale of selling prices, stating that it is only prepared to 
settle the matter on the basis of the retention of the 
present scale, with the allowance of a subsidy to the pig 
iron makers, compensating them for the additional cost 
of production involved by dearer coke and other increased 
expenditure. The amount of the Government subsidy 
so far mentioned is 18s., and in view of the fact that 
smelters have generally named £1 as a desirable figure, the 
18s. is considered to be quite a likely offer. The Govern- 
ment proposal has taken the trade by surprise, as anything 
of the kind is entirely a novelty in the iron business. 
Makers have yet hardly made up their minds about it. 
So far the impression is decidedly unfavourable, largely 
because of the complexity which would arise, especially 
in view of the retrospective element in any contract 
settlements that will have to be arranged. The general 
feeling is that a mistake was made in conceding the last 
advance in miners’ wages at all. Having gone so far, 
however, the Ministry, it is argued, cannot now with any 
tone of fairness, arbitrarily arrest the general upward 
progress. At the same time the possibility of forcing 
this subsidy upon the trade is not disputed, seeing that 
the Government is now practically the only customer 
for pig iron. The Ministry is said to have indicated that 
further wages increases to iron and steel workers are, 
if possible, to be avoided, alike at the blast-furnaces and 
at the mills and forges. The subsidy arrangement would, 
it is said, render unnecessary any additions to the scale 
of finished iron prices, and this would automatically 
keep down the wages of the workpeople under the Midland 
Iron Trade Board’s sliding scale. The objection to the 
scheme from the makers of finished iron does not show 
anything like the strength manifested among pig iron 
smelters. There appears to be a large body of opinion 
in the finished department favourable to some plan which 
would prevent ironworkers’ remuneration from going 
higher. Undoubtedly makers of finished iron have 
postponed any private action in the direction of increasing 
selling prices because of the strong desire to limit iron- 
workers’ wages. So far this section of the trade does not 
appear to have received any definite information from the 
Ministry respecting the future of manufactured iron prices. 
It is likely that meetings will be held almost immediately 
to consider the new situation as it affects the various sec- 
tions of producers. 


Raw and Finished Iron Branches Disturbed. 


The different branches of the trade are in frequent 
conference on various aspects of the situation, and negotia- 
tions are passing with the Controller of Iron and Steel 
Production. Advices received suggest that the decision 
of the Ministry respecting the pig iron maxima may be 
expected at any moment now. There are many rumours 
afloat as to the probable outcome of the new situation 
created by the advance in coal and coke, but little enough 
of an official character is ascertainable. The most 
persistent rumour is that the authorities do not contem- 
plate a general raising of the maxima, but that the read- 
justments of values will take the form of the subsidy 
already mentioned. A semblance of probability is given 
to the report by a statement that the South Staffordshire 
pig iron makers, at a recent interview at the Ministry of 
Munitions, were definitely ‘refused an advance pending 
something being done on the subsidy lines suggested. 


Manufactured Iron Prices. 


There is a stong undertone in the finished iron 
trade, and raw material uncertainties tend to restrict new 
bookings. The full rates of £15 10s., less 24 per cent., 
for marked bars, and £13 15s. net for unmarked bars, 
prevail, while the uncontrolled price of nut and bolt iron 
is £14 5s. to £14 10s. delivered in the Black Country. 
Recently increased facilities have been offered for the export 
to France of small rounds, squares, and flats. Demand 
runs largely on the smallest sizes, as low as ;,in., and as 
much as £21 per ton has been mentioned for these (steel). 
The basis price for 2in. sizes is £16 10s. (iron), and £18 10s. 
(steel), and the extras for thinner gauges are heavy. The 
figure of £21 for small bars heard in some quarters of the 
market is, however, an outside one, and is from £1 to £2 
above the general level. Puddled iron is as scarce as 
ever. The quotation of £12 15s. is little more than nominal 
so far as the open market is concerned. Puddled iron 
billets are £12 15s. to £13. Scrap billets are in very short 
supply owing to the difficulty of getting good, clean 
material with which to make them. Quotations range as 
high as £13 to £14. Bedstead angles have been advanced 
£1 a ton all round, making the basis price £18 net for 
angles cut to lengths .and delivered Birmingham and 
district. The price had stood at £17 since June of last 
year. 


Galvanised Sheet Makers’ Troubles. 


In galvanised sheets Government requirements 
are very limited owing to the substitution of painted 
sheets for work in which great durability is not a desider- 
atum. There is plenty of inquiry for black sheets. The 
restricted price of £17 for doubles yields such a poor 
return to millowners who do not produce their own bars 
as to make it hardly worth the trouble. Merchants are 
still without any definite instructions as to their position, 
and some of them claim a frae hand. The steel and iron 
sheet trade is now faced with higher wages on the one hand 
and more rigid restraint upon business on the other. 
By a further order of the Ministry the control has been 
tightened. Neither manufacturer nor middleman can now 
execute any order except with the sanction of the local 
supervisors appointed to regulate production and dis- 
tribution. 





Pig Iron Market Cautious, 


The class of business in raw iron which ordinarily 
is done out of hand without reference to contingencies 
is this week at a standstill. Such transactions as are 
going through are subject to any rise which may be 
notified during their currency. Conditional bargaining 
on this principle is more than obnoxious te consumers, 
and those who have covered immediate needs would 
hesitate to buy, even if producers were more ready to sell. 
Consumers who are in want of odd lots of pig iron for 
their mixtures can generally rely upon their old connec- 
tions to help them out. Local representatives of Derby- 
shire and Northamptonshire pig iron houses have in most 
instances received instructions not to sell until the confused 
price situation is cleared up. Ordinary ironmaking 
forge qualities are hardly procurable. Derbyshire No. 3 
is obtainable in smadl quantities by old customers at the 
official rate of 92s. 6d., and a contract previso is added 
about the expected changes in the maxima. Northamp- 
tonshire and South Staffordshire irons are equally scarce, 
and one result has been an increased inquiry for scrap 
iron to supplement pigs. But scrap is equally difficult 
to procure in anything like adequate quantities to meet 
the demand. 


American Stee). 


Strong efforts have been made by merchants to 
secure supplies of American steel, but so far without effect. 
Quite lately American billets were on offer at £14, but the 
pressure by consumers on that side is so great that the 
quotation has since been raised by £3 or £4 per ton. 
“As the best offer from buyers on this side has not exceeded 
£13, thereis now not the remotest chance of American 
raw steel being sold in this district. It has been found 
quite impossible to get raw steel from America at prices 
acceptable to British buyers. Wire rods are costing 
as much as £40 per ton delivered Birmingham. 


Post-war Trade Restrictions. 


The Bill just introduced into Parliament by 
Sir A. Stanley, for applying a post-war licensing system 
to some of the principal non-ferrous meta] industries, has 
occasioned some perplexity in Birmingham trade circles. 
The departure which is projected has, because of its 
hurriedness, not received any consideration by those most 
closely concerned, and there is a strong feeling that the time 
is not opportune for giving effect to novel principles of 
trade control. While Sir A. Stanley’s purpose is not yet 
clearly comprehended, it is agreed that the re-shaping of 
industrial and commercial resources in connection with the 
metals and ores specified in the Bill is a matter of serious 
moment. There is a prevalent feeling this week that the 
problem raised can be much better faced when the war is 
over. Traders in the Birmingham district, as in many 
other parts of the kingdom, I may say here, look with 
great suspicion on any suggestion to give permanence to 
war-time restrictions. 








LANCASHIRE. 
(From our own Correspondents.) 


MancueEster, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets are in a state of 
suspense, waiting for the elucidation of the various 
conflicting reports concerning the regulation of prices. 
The outstanding fact at the moment is that all users of 
fuel have to pay sums varying from 2s. 6d. to 7s. 6d. per 
ton upon all the fuel consumed since September 17th. 
A subsidy for pig iron makers reaching up to 18s. per ton 
is rumoured, and the only way in which one can account 
for the delay in fixing new iron prices is to assume that 
some such scheme is under consideration. It is a generous 
conception, but it involves the use of other people’s money ; 
and these ‘* other people ’’ may not appreciate the quality 
of generosity. There will, of course, be innumerable 
crowds clamouring for subsidies if the scheme is carried 
out, and it is difficult to see how their claims can be disputed. 
The ironfounder who has to pay 7s. 6d. per ton on all the 
foundry coke used since the middle of September will 
most certainly want a subsidy; and manufacturers of 
all kinds of iron and steel will be entitled to a fuel subsidy, 
even although they are to receive their supplies of crude iron 
at the old prices. The prospect opened out is certainly 
not cheering. It is impossible to say how it will all end 


Foreign Steel. 


The prospects regarding supplies of foreign steel 
are in no wise improved, and beyond a few lots of American 
wire rods at £24 c.i.f., there is nothing on the market. 
The reports from America as to some of the prices paid 
f.o.b. for American steel at New York are a little puzzling. 
Apparently some steel bars were sold at £24 per ton, and 
they would cost about £30 delivered in this country. They 
may, however, have been destined for some other country, 
say France or Italy ; but in any case the price is enor- 
mously greater than the limit fixed some time ago by the 
American Government, to which the steel makers gave 
their adherence. Here the price of mild steel bars, when 
they can be obtained at all, is about £19 per ton. Probably 
the steel offered in America at such extravagant prices 
consists of second-hand lots, which, perhaps, have escaped 
the control of the Government. In any case, it is fairly 
certain that we shall not obtain any supply at reasonable 
figures. 


Foundry Iron. 


The demand for ordinary qualities of foundry iron 
is still very good, and buyers exceed sellers in numbers. 
Apparently a good many sellers have now booked all that 
they dare sell for delivery up to the end of the present year, 
and itis quite difficult to find iron for disposal in December. 
Some business is being done over the first three months of 
next year, and a good many consumers are anxious to 
cover their requirements for that period, without any 
consideration of pr.ce Nominally prices remaiin at the 
98s. 8d. delivered for Derbyshire No. 3, and 102s. 6d. 
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for Staffordshire ; but, of course, no one can say what the 
iron is going to cost when it comes to be delivered. Con- 
sumers on Government work may not concern themselves 
with that question, but private consumers are awkwardly 
situated. However, the anxiety to secure a supply of 
common iron is greater than any consideration of price, 
and hence it is not the protective clause which stops 
business, but the general reluctance of sellers to act. 
Sellers of Scotch iron report a small business at the con- 
ventional prices, and say that they could sell a good deal 
more if they were permitted. 


Forge Iron. 


The Lancashire forges readily take all the forge 
quality of pig which comes into the market, and would be 
able to do with more. Of course, if the price is not 
advanced forge iron is a cheap iron-making material as 
compared with scrap. 


Semi-steel. 


There are no billets offered here at the moment. 
A very surprising offer of American billets was made 
some little time ago by a firm of importers, and many 
consumers placed orders at about £12 per ton; but it 
now appears that the steel is mythical and will not be 
delivered. 


Serap. 


The position as regards serap is not much altered. 
Dealers are prepared to sell moderate quantities of heavy 
wrought scrap at the full maximum plus all the authorised 
charges, viz., £7 3s. 6d. including commission, delivered 
at the nearest station, and buyers are now fairly ready 
to pay that price; but with regard to cast scrap dealers 
are much more reserved. It is said that the quantity 
coming in has again diminished, and, of course, there is a 
good chance that prices may be higher in the course of a 
week or two. I heard of one sale of special scrap at 
1l7s. 6d. per ton delivered; this was textile machinery 
scrap of the best quality. Good ordinary machinery 
castings are quoted nominally at 110s., but I did not 
find a dealer willing to offer any. Heavy steel scrap for 
melting moves off steadily at 105s. on trucks, but there is 
no very great demand for it; and neither Sheffield nor 
Cleveland is yet buying from Lancashire. Sheffield 
consumers say that they have an ample supply at about 
100s. delivered, so they are far out of the Lancashire market. 
Steel turnings are again rather firmer at 67s. 6d. to 70s. 
on trucks, and there are buyers for forward delivery. 


Metals. 


Copper prices have not been altered, and there 
is no improvement in the supply so far as private consumers 
are concerned. The nominal quotations for tubes are: 
Solid drawn and brazed copper tubes, ls. 643d. per Ib.; 
solid drawn brass tubes, ls. 3?d.; and brass condenser 
tubes, ls. 54d. Tin is again very dear, and was quoted 
on the Tuesday Exchange at £279 10s. For old gun-metal 
£128 to £130 would have to be paid, or about £90 for 
heavy yellow brass scrap. 


Briquetting Metal Swarf. 


The process of briquetting metal scrap such as iron, 
brass, steel, and copper borings and turnings in engineering 
establishments is one that has not hitherto received the 
attention which it has merited in this country. The 
high prices of metals now ruling, combined with the 
increased market value of swarf which has been compressed 
into briquettes, cannot fail to bring home to engineers 
the necessity for adopting as far as possible such means. 
In taking into account the increased value of the product 
by briquetting, however, the cost of the plant and its 
operation must not, of course, be lost sight of. There are 
many small works in which the amount of these by-pro- 
ducts is too insignifican. to make such an installation a 
paying proposition. In such cases it might be worth 
while to consider whether a central briquetting plant 
run on a co-operative system might be practicable, 
as twas suggested by us some time ago. On the other 
hand, there are hundreds of large engineering works 
in the country which would undoubtedly find such a 
plant a great source of economy, as well as a convenience. 
I recently had an opportunity of inspecting such a plant 
operating on brass turnings and worked entirely by female 
labour, and the results have been entirely satisfactory. 
The process is both simple and expeditious. The swarf 
is first passed through a magnetic separator to remove 
any iron and steel which may have found its way into the 
metal. It is then sprinkled with water, and a fluxing 
medium added. The swarf is passed through a mill 
which breaks up the larger turnings and thoroughly mixes 
the flux with the brass. From the mill it is fed by manual 
labour to the briquetting press, which is mechanically driven 
and has a revolving table with circular holes in which 
plungers operate. The briquettes are circular in shape, 
being about 6in. diameter by about 2in. thick. The 
result of the pressure applied is a homogeneous briquette, 
easily handled, and of a size which is convenient for use 
in crucibles. I was informed that since the adoption of 
this process the loss of metal has been reduced to within 
the narrowest possible limits. Large presses up to 30 tons 
pressure are in course of construction for dealing with iron 
and steel swarf and coal dust. 


Northwich and the Brine Industry. 


The Cheshire town of Northwich, which lies 
about twenty miles from Manchester, is one of those 
uncommon centres of civilisation where the face of the 
landscape is continually altering, and where buildings 
disappear as if by magic. The cause of these constant 
changes is, of course, the subsidences which take place 
owing to the extensive pumping for brine. In order to 
compensate owners of property in this town for losses due 
to the above cause, a board was formed under a unique 
Act of Parliament some twenty-one years ago called 
the Northwich Salt Compensation (for Subsidence) Board, 
and some interesting statistics are contained in the report 
on the Board’s functions which has recently been issued. 
From this it appears that during the twenty-one years 
the quantity of brine pumped and used chiefly for salt 
and chemical manufacture in the Board’s area totalled 





11,116,448,614 gallons, and the rates amounted to £97,634. 
The Act limits the maximum rate to threepence per 
thousand gallons ; on one occasion it has been as low as 
a penny, and the average is twopence. The report states 
2426 claims for compensation have been made, the sum 
asked for being £117,829, and the amount allowed £51,318. 
By commutation the Board has reduced the number of 
claims, thirty persons being paid off once for all and six 
for a period of years. £13,708 have been expended in this 
manner, in addition to which 176 houses and land 
have been bought by the Board for the sum of £4103. 
Most of the houses have been taken down as being 
unfit for habitation owing to subsidence, while contribu- 
tions have been made amounting to £1217 in respect of 
buildings reinforced to facilitate the raising of the 
structures. 


Exhibition of Women’s Work. 


The exhibition of women’s work organised by 
the Ministry of Munitions, which was opened on Monday 
last at the Whitworth Institute, Manchester, bids fair 
to be a great attraction, and it is hoped will be the means 
of recruiting a large amount of female labour. Similar 
exhibitions have already been held in London, Leeds, 
Newcastle-on-Tyne, and Sheffield, but the Manchester 
show, I am informed, excels all the previous efforts in scope. 
The promotersfare to be congratulated on being able to 
acquire such a splendid and appropriate building in which 
to display the work. At the opening ceremony, which was 
performed by the Lord Mayor on Monday last, Mr. Ben 
Morgan said that over a million females were now engaged 
on this class of work, and that women were making every 
part of aeroplanes—including the ,engines—work which 
before the war was considered to be a tool-room job. This 
adaption has been brought about by minute sub-division. 
The exhibits—all of which are specimens of everyday 
work— include aircraft engines, magnetos, guns, breech 
mechanism, small arms, tool-room work, projectiles, 
aeroplanes, woodwork, optical and scientific instruments, 
and glassware. The factory exhibits are classified in 
fifteen groups. Although these are almost exclusively 
the result of female labour, comparatively few of the women 
are doing really skilled work from the engineer’s point of 
view; much of the credit for the results is due to the co- 
operation and assistance given by trained mechanics. 
According to Mr. Morgan, a minimum of six months’ 
training is generally required before women can work 
successfully from drawings, while skilled women cannot 
be produced in less than three to four years. In pure 
repetition work, such as the manufacture of shell, women 
have been specially successful, and the record output of 
9.2 shell is held by a shop run by females to the extent of 
95 per cent. Although in need of more women, it is 
satisfactory to learn that the Ministry of Munitions 
recognises the necessity of employing discharged soldiers 
as far as possible, on piece-work. In addition to the work 
produced in the factories there is a large number of exhibits 
brought together to illustrate the work done by the 
Training Institutions which are under the general direction 
of the Ministry of Munitions. These include the Govern- 
ment Instructional Factory at Birmingham, Loughborough 
Technical Institute, National Instructional Workshops, 
Manchester, the Aero Engine Instructional Factory, 
Twickenham, and a number of the leading technical 
schools. The exhibition will remain open for a fortnight. 
I would strongly urge works managers and foremen to 
give every facility to the workpeople to pay a visit to this 
remarkable collection, which can scarcely fail to act as a 
stimulus to those already engaged in this class of work, 
and as an incentive to women to come forward in still 
larger numbers and enrol themselves as workers in this 
great national undertaking. 

Barrow-In-FurNEss, Thursday. 
Hematites. 


There is a very busy state of affairs to note in the 
hematite pig iron trade. All through the district makers 
are busily employed, and with 30 furnaces in blast are 
producing a good volume of iron. The demand for iron 
all round is exceedingly heavy, and from present appear- 
ances will be stillfuller. With the existing output smelters 
cannot fulfil users’ requirements, but there is hope that 
some of the furnaces that have been undergoing modernisa- 
tion will be put into operation before very long. The local 
consumption alone takes up practically the whole of the 
iron made at Barrow, and the same is the case in the Work- 
ington district. Prices are still at the old maximum rates, 
with parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton. Special brands, for which there is a heavy 
demand on general account, are at 140s. perton. Nothing 
is being done in warrant iron, and the stores only represent 
in the aggregate 430 tons. 


Iron Ore. 


There is more activity in the iron ore trade. 
The additional men started last week at the Hodbarrow 
mines will quickly have the effect of materially increasing 
the output of the highest grade ore. This ore is in par- 
ticularly full demand for first-class work. More men are 
expected soon in other parts of the district. The demand 
for ore is keen, and most of it is being used by local smelters, 
outside consumers getting little. Foreign ores are in 
steady request. 


Steel. 

There is plenty of industrial life in the steel trade, 
and both at Barrow and Workington a big volume of 
material is being turned out. This material covers a 
variety of forms, all being wanted for work of national 
importance. Semi-manufactured sorts have occupied 
principal attention at Barrow, but this week one of the 
plate mills has been put into operation. For ship- 
building material there is a strong demand on local as well 
as general home account. Rails are in the background for 
general uses. Prices are as follows :—Heavy rails, 
£10 17s. 6d. to £11 per ton; light rails, £14 to £14 1Us.; 
heavy tram rails, £14; billets, £10 7s. 6d.; ship plates, 
£11 10s.; and boiler plates, £12 10s. per ton. Shipbuilders 
and engineers are full of work. 


Fuel. 
The demand for steam coal is brisk, and the price 





runs from 27s. 6d. to 30s. per ton. House coal is at 30s. to 
39s, 2d. per ton. Coke from East Coast ovens is quoted 
at 38s. 4d. to 40s. 6d. per ton delivered, Lancashire cokes 
being at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tees-side Developments. 


‘T' a THE Tees-side district has imbibed a spirit of 
expansion. Evidence of this is afforded by new works 
that are coming into existence, and the huge extensions 
that are being made to existing plants. These remarkable 
developments formed the basis of an interesting address to 
the Cleveland Institution of Engineers on Monday night 
by Mr. J. H. Harrison, on the occasion of his election as 
president. All these evidences of increasing activity, and 
of productive power, declared Mr. Harrison, are clear 
proof of a great awakening to the fact that the Tees-side 
district is by far the most important district in the whole 
country for the production of iron and steel. He regretted, 
however, that up to the present they had been satisfied 
with making the raw or less highly finished products to an 
extent which was altogether unworthy of their oppor- 
tunities. The Ministry of Munitions had discovered Tees- 
side, and had put a value upon it which they ought to take, 
not only to keep hold of, but to increase continually. It 
was, he said, no credit to the district that it took a great 
war to bring about the discovery, but it was their own 
fault that they were not discovered ages ago. They had 
been satisfied too easily with the production of the base 
material, upon which the greatness of the nation was built, 
and which was even now in Flanders enabling its greatness 
to be felt throughout the world. There was room enough 
for the manufacture of more of this base and semi-finished 
material, and more was in sight, but it would help the 
district enormously if they manufactured a greater quan- 
tity of it into highly finished products, and why not ? 
There was everything in the district to make such manu- 
factures a sound undertaking. 


Cleveland Iron Trade. 


An official decision concerning the advance in the 
maximum pig iron prices still hangs fire, and there is an 
increasing probability that the whole matter will be 
settled by the arrangement of adequate subsidies to the 
makers to cover the extra cost of fuel. There is general 
agreement that this solution would be greatly preferable 
to advances which would disturb the whole trade from top 
to bottom. Business on the Cleveland pig iron market 
this week has shown but little movement. Consumers 
are well bought to the end of the month, and the output is 
fully adequate. The chief concern of traders at the 
moment, however, is the question of deliveries. In the 
export trade the quantities licensed for Italy for the month 
of September have all been arranged for, but tonnage is 
lacking, and the shipments will probably not be completed 
at the end of the month. Present home maximum prices, 
subject to any advance that may be decided upon, are 
96s. 6d. for No. 1, and 92s. 6d. for No. 3 Cleveland pig iron, 
No. 4 foundry, and No. 4forge. Export prices are : No. 1, 
107s. 6d.; No. 3, 102s. 6d.; No. 4 foundry, 101s. 6d.; and 
No. 4 forge, 100s. 6d. 


Hematite Pig Iron. 


There is no abatement in the activity which has 
characterised the East Coast hematite pig iron industry 
for some considerable time past, and there are evidences 
that this brisk state of affairs will be more marked in the 
immediate future. The requirements of the steel works 
in this district are enormous, and the work of allotment 
and maintenance of deliveries is very difficult, although 
there is no complaint of actual shortage. On the export 
side moderate quantities are going to France, and allot- 
ments for Italy have been sanctioned in connection with 
the September applications. October and November 
await consideration. "The home maximum price stands, 
subject to official alteration, at 122s. 6d., and the export 
price to France and Italy at 141s. 


Iron-making Materials. 


Deliveries of foreign ore under current contracts 
are coming forward better, and organised efforts are being 
made under official auspices to expedite the discharge of 
cargoes. Coke is in steady supply, good medium furnace 
kinds realising around 35s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


There is no relaxation in the very active con- 
ditions existing everywhere in the manufactured iron and 
steel trades on the North-East Coast. The pressure for 
delivery is as insistent as ever, and directly or indirectly 
the purposes of the war monopolise practically the entire 
output. In the steel trade particularly the authorities 
are exercising the strictest control. Little material is now 
allowed to pass from one hand to the other without the 
most strict scrutiny, resulting often in the total suppression 
ofthe merchant. Naturally this policy is strongly resented 
by the merchants. There is every prospect, however, that 
the output of steel will be largely augmented in the near 
future, several new smelting furnaces being under erection 
in the district. Makers of manufactured iron also find 
demand for their commodities very urgent. The demand 
for iron bars is particularly heavy. The principal quota- 
tions for home trading are as follows :—Steel ship plates, 
£11 10s.; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.;. iron ship rivets, £19 10s.; common iron bars, 
£13-15s.; best bars, £14 5s.; double best bars, £14 12s. 6d. 
The following are nominal quotations for export:— 
Common iron bars, £15; best bars, £15 5s.; double best 
bars, £15 12s. 6d.; treble best bars, £16; packing iron, 
£13 10s.; packing iron, tapered, £15 15s.; iron ship angles, 
£15 ; iron ship rivets, £18 10s.; steel bars, basic, £16 10s. 
to £17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; steel 
ship plates, jin. and upwards, £13 10s.; ;;in., £13 15s.; 
prin., £16; fin., £18; steel boiler plates, 20s. on the fore- 
going prices ; steel joists, £11 2s, 6d.; steel sheets, doubles, 
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£22; ‘steel sheets, singles, £20; stcel hoops, £17; heavy 
sections of steel raiis, £12. 


Scrap. 


Conditionsin the scrap trade have not undergone any 
material change during the past week. The demand for 
steel scrapis very brisk; in fact, bigger than can be satisfied. 
Merchants have few sources now for getting material for 
their customers, the steel works using the bulk of their own 
serap. As regards foundry scrap, dealers are more reserved 
than ever in their offerings, It is felt that prices may soon 
be consideraby higher, and as supplies are not plentiful, 
there is little inducement to sell. At the same time one 
does not notice any eagerness on the part of buyers to 
secure larger quantities, and business languishes accord- 
ingly. There is a good demand for heavy wrought iron 
scrap, and for lots prepared for direct use at the forges the 
full maximum price, plus 2} per cent., is easily obtained. 
The principal quotations are :—Wrought iron scrap, 
£6 5s.; wrought iron scrap mixed with steel or other mate- 
rials, £2 10s.; second-hand rails, £10 ; heavy steel. melting 
scrap, without guaranteed analysis, £5 5s.; steel turnings 
and borings mixed with wrought iron or other materials, 
£2 10s.; all other classes, heavy or light, £5 5s.; heavy steel 
melting scrap, guaranteed analysis not over 0.04 per cent. 
phosphorus and sulphur, £6 5s.; not over 0.05 per cent., £6. 





The Coal Trade. 


The coal market presents no change from the 
quietness which has obtained for the past two or three 
weeks. The spot position is weak. There are few in- 
quiries of any importance circulating in the neutral market, 
and only oddments are being booked. There is an in- 
creasing reliance by the collieries on the requirements of the 
home trade to keep them working, but there is not suffi- 
cient business from that source to keep them working 
regularly. More especially is this the case in Durham, 
where pits are being laid idle two and three days a week. 
The coal distribution scheme has hit Durham very severely, 
and owners are being backed up by local authorities 
in their endeavours to secure a better share of the available 
trade. Best steam coals are offered freely, and buyers 
with tonnage in hand have little difficulty in covering their 
requirements at 30s. to 32s. 6d., according to destination. 
‘Tyne primesare in a fairly satisfactory position, and second 
steams are well booked. Steam smalls, both Tyne and 
Blyth qualities, are offered freely, and prices remain weak 
at the minimum figures. Smithies and coking coals 
continue good, the home demand keeping prices firm. 
Export orders are numerous, but business is limited. 
Peas and nuts are in brisk demand for both home and 
export. The gas coal position is irregular, although 
orders on paper are numerous at recent prices. Best. and 
ordinary bunker coals are abundant at nominal prices, but 
special sorts are steadily quoted, The principal quotations 
are as follows :—Northumberlands : Best Blyth steams, 
29s. 6d. to 32s, 6d.; second Blyth steams, 25s. 6d. to 28s.; 
Tyne primes, 29s. 6d. to 32s.; North Northumberland 
prime steams, 29s. 6d. to 30s, 6d.; unscreened, for bunkers, 
23s. 6d. to 25s.; household coal, 22s. 6d, to 23s. 6d. for home 
trade ; 28s. 6d. to 32s. 6d. for export ; best Blyth smalls, 
21s. to 22s. 6d.; North Northumberland smalls, 22s. 6d.; 
smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 31s. to 33s. 6d. 
Durhaims ; Steam (locomotive), 31s. to 32s. 6d.; special 
Wear gas, 26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; second 
gas, 23s. 6d. to 26s.; ordinary bunkers, 26s. 6d.; best 
bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 29s. to 
32s. 6d.; peas and nuts, 3ls. to 33s. 6d.; coking coals, 
26s, 6d. to 27s.; coking smalls, 19s. 6d. to 20s. 6d.; patent 
oven coke, 42s. 6d. to 45s.; blast-furnace coke, 33s. for 
home use ; 42s, 6d. for export ; gas coke, 32s. 6d. to 35s. 























SHEFFIELD. 
(From our own Correspondent.) 


A Firm’s Offence. 


IN my previous letter one or two interesting 
court cases were mentioned. Here is another, but of a 
totally different character. A Sheffield firm was summoned 
before the Munitions Tribunal for failing to deduct from 
the wages of certain workmen fines ordered by the Court, 
and neglecting to give notice when the men who had been 
fined left the firm’s employ. Defendants’ reason was 
that sickness in the men’s families made it impossible for 
them to deduct the fines from their wages. The 
chairman—Sir William Clegg—took a different view. 
* You know perfectly well,” he said, ‘you should obey 
the orders of the Tribunal. Instead of that, you have 
systematically avoided doing so, though the wages sheet 
shows that the men have been earning good wages. For 
these offences you have rendered yourselves liable to fines 
of £50 for each breach, and if the maximum were enforced, 
you would be called upon to pay some thousands sterling.” 
Sir William regarded the matter in a very serious light on 
the ground that the whole scope and object. of the Act 
were defeated if the employers did not loyally earry out 
its provisions. This being the first case of the kind to 
come before the Court, however, it was decided that the 
fines should not be so substantial as would otherwise have 
been the case ; but the chairman observed that it must be 
clearly understood the Tribunal must be obeyed, and that 
if after this any similar cases were brought the fines would 
be severe. Fines of £5 for each offence were imposed. It 
isto be hoped there will be no repetitions of that kind of 
offence, for it does no one any good. It knocks all the 
strength out of the employers’ position and gives an 
erroneous impression to employees. Totally different is 
the attitude of the firm which, as instanced by a Sheffield 
director recently, decided that if it could not manage its 
own workpeople, nobody else, not even a Munitions 
Tribunal, can do so, and therefore it takes no offenders to 
the Tribunal, but deals with them itself. Even that is 
not always a commendable way. It may answer in some 
cases, but where there are large armies of workpeople, it 
is infinitely preferable to follow the regular course provided ; 
though it is a poor commentary on the patriotism of some 
workers that in the midst of a great war like the present 
they should need such disciplinary measures to keep them 
up to the mark. 





A Motor Transport Clearing-house. 


Commencing from Monday, an _ interesting 
scheme comes into operation in the Sheffield district. 
The Transport Department of the Ministry of Munitions 
has chosen the West Riding of Yorkshire for what is, in 
a sense, an experiment in economy of motor lorry 
transport over short distances between towns. The 
Department will act as a clearing-house, and to that end 
has been inviting motor lorry owning firms to supply it 
with information regarding the number and capacity of 
vehicles owned, the routes regularly traversed and journeys 
that would, in the ordinary course, have to be run light, 
or, at best, only with a partial load. To illustrate what is 
meant, a motor lorry is under orders to be driven empty 
from Sheffield to Doncaster, there to pick up a load and 
return to Sheffield, or perhaps return with the lorry not 
fully loaded. The Department asks for these details. 
On the other hand, there are traders who perhaps wish to 
send a load to Doncaster, and others who have a com- 
paratively smal] load consigned from Doncaster to Sheffield. 
These, too, are asked to supply full information as to 
requirements, and the Department will endeavour so to 
bring the various parties together that all lorries out and 
home will run only under full loads. For the better 
carrying out of the scheme, the Department has a list of 
charges for carriage, and these charges it undertakes to 
collect and hand over to the lorry owners concerned, less 
5 per cent. for administration expenses. The double 
object of the scheme is to relieve railway congestion for 
short distance traffic, and, by arranging long distance 
traflic by rail wherever possible, conserve petrol supplies. 
This means that long distance motor lorry traffic will not 
be encouraged, though where regular journeys are already 
being made, say from Sheffield to Manchester, or Leeds, 
these arrangements will not be interfered with. Moreover, 
in such cases an endeavour will be made to carry out the 
plan of avoiding light running. The scheme has the 
approval of the Ministry of Munitions Committee, the 
Sheffield Chamber of Commerce, and other bodies, and 
from present appearances it should prove a complete 
success. The idea is by no means new to this district, 
where, as I think-I have mentioned before, every endeavour 
has been made for some time past by private owners to 
save traffic as much as possible. Generally speaking, the 
large firms owning fleets of motor lorries can look after 
themselves, and do not really come into the present scheme, 
except that they may always be accommodated with space 
for a load should they need it. For purely war material of 
a heavy or urgent nature, the A.S.C. motor vans are doing 
excellent service. Viewed all round, the work of the new 
Department should go far to easing railway congestion, 
because relieved of most, or a great deal, of the short 
distance traffic, more attention can be devoted to clearing 
off arrears for long distances, such as to the South or to 
the coasts. 


Protecting After-war Efforts. 


A manufacturer of wire rods has been speaking 
here on the question of measures to be taken for protecting 
the enterprise of those who are now launching out in an 
endeavour, after the war, to supply to the home markets 
material for which before the war consumers had looked 
chiefly to Germany. There are, he admits, some firms 
that may have been benefited by the importation of cheap 
German material, but there are others which have certainly 
not been. In the case of his own firm, one of its products 
consists of wire rods, of which it manufactures thousands 
of tons a year, chiefly for Admiralty and other Government 
purposes. Just before hostilities commenced, Germany, 
by the erection of large plants with a capacity far beyond 
the requirements of the home market, was sending into this 
country about 100,000 tons every year, and at a price 
which brought down the selling figure of English rods to 
such a level that practically no profit was left, whilst in 
some cases there was a dead loss. These goods were 
actually carried from the Continent to Sheffield for less 
than manufacturers here could send them from Sheffield 
to Birmingham. Naturally, British manufacturers 
hesitated about spending money in new plant in those 
days. Now, however, things are changed. We are 
launching out. He could not, he added, conceive of any 
Government in its senses not only allowing but requesting 
manufacturers to put down plant and spend large sums of 
money to meet the demand for goods that previously came 
in from abroad and then consenting to the same state of 
things being resumed that prevailed before the war. 
Really it should require no controversy over the political 
aspects of tariffs before the general principle is conceded 


that where capital has been invested in the steel and | 


engineering industries—or any other industry, come to 
that—for the express purpose of meeting home demands 
greatly increased by the exigencies of the war, there should 
be a full measure of protection of such enterprise. 


What the University is Doing. 


The annual report of the Council of the Sheffield 
University, submitted to the Court of Governors, contains 
a number of items of very special interest to the steel 
trade, not the least being that a successful start has been 
made in the department of Russian—in eonnection with 
which, it will be recalled, the directors of Vickers Limited 
came forward so generously. The report mentions that 
in the metallurgical department women have been trained 
in the analysis of the simple elements of steel and a few 
in micrographie analysis and pyrometry, also that at the 
request of the Ministry of Munitions and the War-office 
a special course of instruction has been given to wounded 
officers with a view to preparing them to become 
metallurgical inspectors. A preliminary training in the 
practical manufacture of a special cast alloy was given to 
435 men in the non-ferrous department melting shop. the 
Ministry of Munitions making the University a centre for 
such training, and the department has also had under its 
supervisor a similar course at Edinburgh, where twenty- 
eight men had been trained. Then, too, at the urgent 
request of the Ministry, a course of special training in 
machine-tool practice was inaugurated during the year to 
meet the demand for machine-tool operators. In other 
directions important work has been done at the request 
of the Government, and a fund for the establishment of 
a leetureship in Spanish, in memory of the late Col. Hughes, 
has been raised by the Chamber of Commerce. The 


facturers are very busy. 





engineering department received a gift of £400 from the 
Drapers’ Company, Sir Robert Hadfield gave a donation 
of £2000 towards the equipment of a new metallurgical 
research laboratory, and Mr. Alfred Tongue contributed 
£1000 for a research scholarship in the departments of 
engineering, metallurgy, or chemistry. The excellent 
progress being made by the new glass department, with 
its model factory, is also commented upon. The Ear! of 
Crewe is shortly to be installed as the Chancellor of the 
University in succession to the late Duke of Norfolk. 


Round the Works. 


The demand for alloy steel used in the making 
of aireraft is exceedingly heavy, and very large quantities 
of similar material are required by builders of armoured 
and other cars and submarines. The call for castings and 
forgings for mercantile shipbuilding seems as insistent as 
ever, and rather more heavy steel plate has been rolled of 
late. Turbine departments are active and wire manu- 
It is anticipated that agricultural 
tools and implements will be in much greater demand, for 
there are virtually no stocks on hand anywhere. Cutlery 
and silver plate works are now almost wholly engaged on 
war work, some of the lacter places having been converted 
into regular engineering shops, with drop stamping plant 
heavily engaged on special work for the Government. 
Merchants here seem confident that any measures Govern- 
ment Departments may take will fail to oust them from 
their position or seriously to disturb their excellent 
relations with manufacturers. Nevertheless, they are 
seeking to organise themselves as a body so as to be prepared 
at once to combat any attack upon their interests. Oversea 
business is still considerably restricted, but a certain 
amount of it continues to be done. Latest orders include 
steel for Yokohama, Sydney, Melbourne, Rosario, Rufisque, 
Kobe, and Payta; sheep shears for Callao and Buenos 
Aires; cutlery for Osaka, Rio, Taleahuana, Bombay, 
Pernambuco, Montreal, Maranbam, Calabar, Corinto and 
Santos ; files for Calcutta, Petrograd, Buenos Aires, Payta, 
and Alexandria ; butchers’ knives for Mombassa, Sierra 
Leone, and Sherbro ; tools for Caleutta, Pernambueo, and 
Karachi; electro-plate for Valparaiso, Talcahuana, 
Coquimbo, and Buenos Aires ; springs for Calcutta ; saws 
for Madras; and shovels for Rio. The Renishaw Iron 
Company, Limited, tells me that it has just ¢ompleted 
important alterations to a second furnace, which was 
lighted on Saturday by one of the directors, Mr. T. 
Greensmith. This furnace, like the one blown in last 
March, will be kept on basic production, and extensive 
alterations are being made to a third furnace, which is to 
be raised in height and brought completely up to date. 


Iron, Steel, and Coal. 


The increase in the output of basie iron continues, 
and that of foundry and forge is beeoming quite limited, 
though the make seems just about to satisfy the demand. 
There is no great’ weight of Bessemer acid steel being 
produced, but the supply of Siemens acid for war require- 
ments is fairly good and on the increase. Both the iron 
and steel markets are still waiting news regarding a 
revision of prices, but at the moment of writing nothing 
had been heard definitely. Hematite iron, on the allocation 
arrangement, is being delivered quite as well as could be 
expected under the circumstances, though it will be 
probably found that in the future very much greater 
attention will have to be paid to basic iron and less to 
hematite for steel making. Consumers of the latter, 
however, heard with pleasure this week of the blowing 
in of another furnace in Cumberland. The demand for 
all qualities of steam coals is still exceptionally strong, 
and works are now getting little more than what represents 
current requirements. Large quantities are being dis- 
patched to the Coast for the Government, and France and 
Italy are taking about an average tonnage. Slacks are in 
great request. The general condition of the house coal 
market shows practically no change. The open market 
for all kinds of fuel is about bereft of supplies. Best 
South Yorkshire steam hards are quoted 19s. to 20s.; 
best Derbyshire hards, 18s. 6d. to 19s.; seconds, 18s. to 
18s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; nuts, 17s. 6d. to 18s.; 
washed smalls, 14s. 6d. to 15s.; best hard slacks, 14s. 3d. 
to 14s. 9d.; seconds, 13s. 9d. to 14s. 3d.; soft nutty, 
13s. 6d. to 148. ; peas, 12s. to 12s. 6d.; and small slacks, 
9s. to 10s. In house sorts, branch is quoted 23s. to 23s. 6d., 
and best Silkestone 20s. to 21s., all per ton at pit. Coke 
is in good demand at maximum rates. 








SCOTLAND. 


(From our own Correspondent.) 
Shipyard Extensions. 


Messrs. Rosert Scott AnD Sons, Bowling, have 
purchased ground east of their present premises, which are 
situated at the western terminus of the Forth and Clyde 
Canal. They intend to construct on the new site a tidal 
basin and a graving dock to accommodate medium sized 
vessels. The Kirkcaldy Town Council has submitted 
a report to the Admiralty on the facilities of the town for 
Admiralty work. In the report it is praposed to build 
two graving docks, one 450ft. by 60ft., and the other 
400ft. by 50ft., for the repair of destroyers and other 
smaller Admiralty vessels. The proposed site has ample 
space for workshops. There are also suitable sites for 
deep water harbours and shipbuilding yards to the west 
and east of Kirkcaldy. At a recent meeting of the Clyde 
Trust an indication was given of future action in the nature 
of wider and deeper docks further down the river where 
ground could be secrued by the acre instead of by the yard, 
and thereby provide accommodation for the largest 
type of vessels. 


Scottish Iron and Steel Scrap Association. 


At a largely attended meeting of the iron and 
steel scrap merchants held in Glasgow during the past week 
a trade association was formed, and named the Scottish 
Tron and Steel Scrap Association. A Committee was 


elected representative of the trade in Scotland, with Mr. 
James Dick, of A. R. Brown, Macfarlane and Co., Limited, 
Glasgow, as chairman, and Mr. W. 8. MacLellan, of P. and 
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W. MacLellan, Limited, Glasgow, as vice-chairman’ 
The seeretary is Mr, James Alexander, C.A., 194, St. 
Vincent-street, Glasgow. 


Collection of Scrap for War Purposes. 


A conference summoned. at the request of the 
Government was held in Edinburgh recently to consider 
the question of the collection of scrap for the production 
of munitions. It was intimated that the amount fixed 
to be returned by Scotland was fifty thousand tons. An 
application was being made for a regulation permitting 
scrap dealers to buy in any quantity. Collection of house- 
hold material will likely be instituted if the necessary labour 
can be arranged for. ; 


Pig Iron. 


The situation in the pig iron trade is unchanged. 
Hematite continues in constant demand for consumption 
at local steel works. The restricted outputs of forge and 
foundry iron are also quickly absorbed locally, and the 
export department ‘is lifeless. Ofticial quotations are 
still unchanged. Foundry iron for export has in some 
cases been advanced 10s. per ton within the past few days, 
and other grades are correspondingly firm. 


Quotations. 


Prices of Scotch makers’ iron, f.o.t. at makers’ 
works, are as follows :—Govan, Monkland, Eglinton, 
Dalmellington, Nos. 1, 119s.; Nos. 3, 114s.; Gartsherrie, 
Summerlee, Calder, Langloan, Carnbroe, Glengarnock, 
Shotts, Nos. 1, 120s. 6d.; Nos. 3, 115s. 6d. per ton ; Carron, 
f.a.s. at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


The pressure on the iron and steel works in 
Seotland shows no diminution. Government demands 
still increase at a quicker rate than outputs, and the 
production of all classes of material is rapidly absorbed. 
The scarcity of labour and of raw and semi-manufactured 
materials continue to present serious hindrances to produc- 
tion, in spite of all efforts to remove these difticulties. 
While the various works manage to maintain employment 
and outputs at a comparatively high level, energies ex- 
pended are almost entirely directed towards Government 
requirements, and the position of ordinary home and 
export trade has been reduced to minimum proportions. 
Stocks everywhere are in a very reduced condition, and 
the situation of the private consumer is a precarious one. 
Under present conditions, however, there seems little 
prospect of an improvement in this direction. In the 
meantime the principal demand at the steel works is for 
shipbuilding sections and plates and shell bars. The 
heavier gauges of black sheets are in constant request, 
and makers cannot guarantee deliveries. Activities at 
the malleable ironworks are ceaseless. | Makers have any 
amount of orders for the small sizes, and with the output 
of this class of material restricted the price has hardened, 
* Crown” quality iron bars being now quoted £16 10s. per 
ton net, f.o.b. Glasgow. Ordinary ingot and shell discard 
steel are now very scarce in view of war demands. Engi- 
neering firms are working at full pressure, and reports 
from the shipyards continue favourable. 


Coal. 

There is no change in the Scotch coal trade, and 
the general condition of the various markets is dull and 
lifeless, with no indication of an early improvement. 
Though in the western area the collieries derive a certain 
amount of steady employment from industrial sources, 
there is an all-round lack of regular business, and with the 
exception of the present large household demands, due 
to the season of the year, it would be difficult to find one 
redeeming feature. Collieries in the eastern districts 
are in an especially bad position, as local requirements are 
not of an exacting nature. In the Lothians and Fifeshire 
employment is most unsatisfactory, particularly in the 
latter, where considerable distress exists among the miners. 
Aggregate shipments from Scottish ports during the past 
week amounted to 133,010 tons, compared with 148,947 in 
the preceding week, and 179,105 tons in the corresponding 
week of last year. Ell coals are quoted f.o.b. at Glasgow, 
26s. 6d. to 28s.; splint, 28s. to 30s.; navigations, 30s.; 


steams, 27s. 6d.; treble nuts, 23s.; doubles, 22s.; singles, 
2ls.; first-class screened navigations, f.o.b. at Methil or 


Burntisland, 29s. to 3ls.; first-class steams, 28s.;_ third- 
class steams, 24s.; best steams, f.o.b. at Leith, 26s. 6d.; 
secondary qualities, 25s. 6d. per ton These prices are 
subject to an additional charge of 2s. 6d. per ton, with the 
exception of shipments to France and Italy. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade’s Future. 


THE future of the coal trade and the openings 
for engineers was the chief theme of Mr. G. W. Beynon, 
at the annual prize distribution at Cardiff on Saturday, 
in connection with the South Wales and Monmouthshire 
School of Mines. He said we lived in a mechanical 
age, and stood on the threshold of a great expansion 
of that age. The day of cheap human labour was past. 
After dealing with the decreasing output of coal per man in 
this country and. comparing production with that in 
America, the land of high wages and mechanical pro- 
ficiency, he said the duty of all was not only to 
adopt labour-saving devices, but to explain, instruct, 
and convince the labouring classes of this country that it 
was not only of vital interest to this country at large that 
labour-saving devices be adopted, but that it was in 
the best interests of the working classes themselves that 
they should be installed. He commented upon the fact 
that those who handled South Wales coal in the world’s 
markets had often been struck by the fact that the 
magnificent product of this district, the best coal in the 
world, was sometimes beaten in those markets by an 
inferior article, because the latter was sent to the hands 
of the consumer in a hetter condition. There was an 
opening for the engineer to improve and exploit the 





machinery for the washing, cleaning, and grading of South | Vein large, 30s.; Western Valleys, 29s.; best Eastern 


Wales coal. 


Industrial Unrest Report. 


The committee which was appointed some time 
ago by the Cardiff Chamber of Commerce to set out in 
detail some of the objections entertained by the Chamber 
to the recommendations made by the Commission which 
inquired into industrial unrest in Wales has completed 
its work, The report deals with thirteen of the Commis- 
sioners’ reeommendatiens, most of which it condemns. The 
recommendation that all excess profits derivable from the 
sale and distribution of commodities for home consumption 
be appropriated by the State is objected to, as it would 
prove a fatal discouragement to the improvement ef plant 
and machinery in existing industries and to the investment 
of capital in new enterprises. With regard to “the 
modification of the present system of industry in such 
a way as to identify the worker more closely with the 
control of the industry in which he is engaged,” the 
Committee points out that under the Conciliation Board 
arrangements which prevail in South Wales, the workmen 
already participate in the prosperity of their industry, 


and the further control suggested must mean dual manage- 


ment, which would militate against efficiency and economy. 
One of the Commissioners’ recommendations which has 
been most strongly criticised was “the guaranteeing of 
security of tenure to every worker by providing that he 
should not be liable to be dismissed except with the 
consent of his fellow-workmen as well as his employer.” 
This recommendation, the Committee says, if adopted, 
would most seriously interfere with discipline and effective 
eontrol. No sensible manager would wish to get rid of 
good workmen, and every manager knows that unreason- 
able dismissals would probably lead to strikes. This fact, 
with the protection afforded by the existing workmen's 


unions and the proposed industrial councils, would 
effectually prevent victimisation. 
Miners’ Ballot. 
The result of the ballot on the down-tools 


proposal in the event of the Government proceeding with 
their combing-out scheme in the coalfield was officially 
announced at the end of last week, when the returns 
showed a total of 98,946 against the question of a strike, 
and 28,903 for, there being a majority therefore of 70,043 
against drastic action. The membership of the South 
Wales Miners’ Federation is about 156,000, but boys 
or “ half’? members were not allowed to vote, the poll 
was a heavy one. Some lodges did not participate 
in the ballot at all. Several thousand men at Risca 
and other places declined altogether to have anything to 
do with the ballot, and declared that whatever might be its 
result, they would continue to work. The majority against 
the down-tools policy represents just over 77 per cent. of 
the number that voted, and it is pointed out that the total 
minority vote about equals the number of men who have 
entered the mines since August, 1914. 


Current Business, 


The volume of business on the coal market has 
deen of comparatively small account during the past 
week, but the tone on the whole has been rather steadier. 
Dry coals have come more into demand, but Monmouth- 
shires have been most uneven and have suffered from a 
shortage of ready tonnage. Bituminous coals, although 
not experiencing much fresh inquiry, have moved off 
pretty freely, the demand for coals for home consumption 
continuing strong. Gas and house coals have ruled firm, 
and nuts and beans have been in good request. The coke 
market fully maintains its strength, supplies being on the 
short side. The price for shipment to Allied destinations 
remains at 47s. 6d., but for neutral business the market is 
in the neighbourhood of 67s. 6d.- Patent fuel manu- 
facturers are fully engaged, and are well booked up. 
Supplies of pitwood are none too good and the market 
price is 75s., which is obtainable for spot supplies. Colliery 
owners are not buying ahead in view of the scheme 
contemplated for the adequate distribution of supplies to 
essential undertakings and the proposal to fix a maximum 
price for pitwood at 65s. 

LATER. 


The coal trade is unchanged in its main characteristics 
and is quiet, though shipments are proceeding rather more 
satisfactorily. The question of stoppages of work in the 
coalfield without notice has engaged the attention of the 
Conciliation Board. The owners referred to the fact that 
since September 13th there had been thirty-one stoppages, 
making altogether sixty-seven since the beginning of July. 
The workmen’s representatives suggested the formation 
of a joint sub-committee to consider the present relation- 
ship between the owners and the men in the working of 
the collieries, as the adoption of such a proposal might lead 
to an avoidance of stoppages in the future. The owners 
agreed with the suggestion, and it was decided to appoint 
a committee of eight representatives from each side, and 
an early meeting of the committee will be held. 


Schedule Prices (exclusive of 2s. 6d. increase). 


Steam coal: Smokeless best, 33s.; smokeless 
seconds, 31s. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best 
drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 18s. to 
21s. 6d.: washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; 
No. 2 Rhondda large, 27s.; through, 22s. and 23s. 6d.; 
smalls, 17s. and 19s.; best washed nuts, 30s.; seconds, 
28s. 6d.; best washed peas, 27s. 6d.; seconds, 26s. 6d. 
Patent fuel, 30s. Coke, 47s. 6d. (export); pitwood, 
ex ship, 75s. ‘ : 


Newport. 

The market in Monmouthshire coals has ruled 
very quiet and work at a number of pits has been rather 
intermittent. Several collieries have been adversely 
affected by the restriction placed on certain coals to be 
used for bunkering of steamers. Schedule prices (exclusive 
of 2s, 6d. increase) :—Steam coal; Best Newport Black 





Valleys, 29s.; other sorts, 28s.; best smalls, 18s. to 20s. 
Bituminous coals: Best house, 33s.; seconds, 30s. 9d. 
Patent fuel, 30s.; pitwood, ex ship, 75s. 


Swansea. 

Although the anthracite coal market has not 
displayed any notable increase in activity, the superior 
qualities of anthracite large have shown distinct firmness, 
and supplies have .been by no means easy to pick up. 
Red Veins have been more freely obtainable, but scarcity 
prevails in regard to nuts, beans, &c. Culm and duff have 
ruled weak as a consequence of the paucity in the demand. 
Schedule prices (exclusive of 2s. 6d. increase) :—Anthracite : 
Best breaking large, 30s.; second breaking large, 29s.; 
third breaking large, 27s. 6d.; Red Vein-large, 25s. 6d.; 
machine-made cobbles, 39s. to 426. 6d.; Freneh nuts, 39s. 
to 42s. 6d.; stove nuts, 39s. to 42s. 6d.; beans, 33s. to 35s.; 
machine-made large peas, 20s.; rubbly culm, 11s. to 13s.; 
duff, 6s. 6d. to 8s. Steam coal: Best large, 30s.; seconds, 
27s.; bunkers, 22s. and 23s. 6d.; smalls, 17s. and 19s, 
Bituminous coal: Through and through, 27s.; smalls, 24s. 
Patent fuel, 30s. 


Tin-plates. 

The market continues very firm, but little fresh 
business is passing, as makers are very fully booked on 
Allied Government requirements. Quotations :—1.C. 20 
14 112 sheets, 30s. Block tin, £279 10s. per ton cash ; 
£278 15s. per ton three months; copper, £110 per ton 
cash; £110 per ton three months. Lead: Spanish, 
£30 10s. per ton, 








PETROL GAUZE. 


CONSIDERABLE trouble and delay has been experienced 
in obtaining a regular supply of petrol gauze, primarily 
due to the fact that aircraft contractors depended upon 
importation for the finer mesh required for this very im- 
portant accessory of aeronautical engines, and it was found 
that a wide variety of mesh was called for by different 
manufacturers, although they required the mesh for similar 
purposes, and, in some cases, it was very difficult to justify 
distinction. For instance, the difference in the width of 
the aperture between 200-mesh gauze and = 180-mesh 
gauze is only 1/10,000th of an inch. There has been a 
tendency to call for meshes much finer than are justified 
by the conditions. This has resulted in the use of a 
gauze which is much more fragile than is necessary or 
desirable. 

To overcome this difficulty, the Air Board took the 
leading manufacturers of wire cloth into consultation, 
and the Royal Aircraft Factory experts made certain ex- 
periments, which has resulted in a standardised gauze 
being agreed upon. This will greatly facilitate manufac- 
ture, and will enable the material to be produced in Great 
Britain in adequate quantities to meet the demands from 
aircraft factories. The gauze will be known as * Air Board 
Standard Petrol Gauze,” and all orders and inquiries 
should be sent to the Air Board Oftice, S. (EF. A.), 5 Roosn, 
609, Strand, W.C. 2. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Ture Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
S.W. 1.“ Housekeeping in Workshops,”’ by Mr. D. W. Woods. 
8S p.m. 

Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, SW. (1) ‘Some 
Problems of Stability of Atoms and Molecules,” by Professor J. 
W. Nicholson. (2) An Exhibition of the Uses of Certain Methods 
of Classification in Optics, by Mr. T. H. Blackesley. 5 p.m. 


SATURDAY, NOVEMBER 24ru. 

MANCHESTER AssocraATION OF ENGINEERS.—Grand Hotel. 
Paper, ‘* Establishment and Management of Engineering Works’ 
Canteens,”’ by Mr. Arthur F. Agar. 6.30 p.m. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—-Assembly Rooms of 
the Cycling Club, Scott-street, Keighley. ‘‘ Our Sources of 
Energy, and some Possibilities in Connection with their Fuller 
Utilisation,” by Mr. W. H. Watkinson. 6.30 p.m. 


MONDAY, NOVEMBER 26th. 


Tue JuNIoR INSTITUTION OF ENGINEERS.—-39, Victoria-street, 
Westminster, S.W.1. Paper, ‘‘ Die Making, Press.Tools, and 
Tin-box Manufacture.”’ By Mr. D.C. Boyd. 7.30 p.m. 


DECEMBER 4ru. 
Debate on Technical 


TUESDAY, 
Tue ENGINEERS’ CLuB.— Manchester. 


Librarics. 7 p.m. 
FRIDAY, DECEMBER 7th. 
Tue INstiruTion oF WateR Encinerrs.—Apartments of 


Geological Society, Burlington House, Piccadilly, W. The 
following subjects will be introduced for discussion :-—(1) 
‘* Water Supplies as Sources of Power,” opened by Mr. C. H. 
Roberts. (2) (a) “* Theory of Air-lift Pumping,” by Mr. C. 
Anthony; (6) “ Theory and Practice in Air-lift Pumping,” by 
Professor A. H. Jameson. 2.15 p.m. 








Curistmas Girts FOR THE LABour BaTraLions.—An appeal 
has been issued by the Committee which has the matter in hand, 
for funds to provide Christmas gifts for the Labour Battalions. 
Last year the Fund was instrumental in sending Christmas 
gifts to 8741 men of the Labour Battalions in France and 
Salonika, and the sum subscribed was £1005 6s. 8d. The men 
who received the gifts were all old Public Works men—volunteers 
for the work and of all ages up to sixty, some even older. They 
work quite close to the front line, digging trenches, building 
bridges, &c. &c. Not being under any territorial or county 
association, there is no fund other than that for which sub- 
scriptions are now invited, which sends them any comforts, 
or remembrances, and owing to the increased cost of food at home, 
their relatives are now even less able to send them anything than 
they were last year. Subscriptions, which will be gratefully 
received, may be sent to Mr. Hopkinson, Hon, Treasurer of the 
Fund, at 10, Victoria-street, Westminster, S.W. l. 
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BIG WATER-POWER SCHEME FOR THE WEST 
HIGHLANDS. 


From time immemorial the potential value of water 
power in the West Highlands has been a subject largely 
discussed in engineering circles, and numerous projects 
have been mooted with a view to harnessing the abnormal 
volume of water which, for centuries, has been allowed to 
run to waste. No scheme, however, of any magnitude 
ever reached fruition, until the British Aluminium Com- 
pany, convinced of the dormant wealth in the West, 
evolved a practical scheme for the generation of electricity. 
The company’s first venture was undertaken at Foyers, 
situated about midway in the Great Glen of Scotland, and 
the results obtained having more than justified the anti- 
cipations, a further undertaking, wider in its scope, was 
entered upon at the head of Loch Leven, a stretch of 
water dividing the counties of Argyll and Inverness. 
As a result of the company’s operations in the latter 
region, a@ new town of over 2000 inhabitants has sprung 
into existence, and the factories here and at Foyers employ 
a large number of workmen, with the result that about 
£100,000 annually is circulated locally in wages. 

As is implied by the name of the company, the factories 
are utilised for the manufacture of aluminium, a com- 
modity which at the present time cannot be obtained in 
anything like the quantities required for the use of the 
country. Prior to the advent of the present century, 
aluminium was not produced on a scale which might pro- 
perly be termed commercial ; but since 1900 the increase 
in the use of the metal has been phenomenal, and it now 
takes its place as one of the common non-ferrous metals. 
With the great decrease in its price, it has come to be used 
largely in place of brass, tin, copper, and other kindred 
metals, 

The production of aluminium demands the expenditure 
of a large amount of electrical energy, and in order to 
produce the metal on an economical basis it is essential 
that water power should be utilised for generating purposes 
in place of steam or other similar methods. Not only is this 
so, but the water power must be of more than ordinary 
magnitude and favourably situated to warrant the laying 
down of the necessary installation. Throughout Great 
Britain the choice in this respect is limited, but th» vast 
mountainous area of Western Inverness-shire, particularly 
the district of Lochaber, with its enormous catehment 
basin, is peculiarly adapted for exploitation of this in- 
dustry. 

With a view, therefore, to meet the enormous demand 
for aluminium, the British Aluminium Company is 
on the eve of applying for powers to increase largely the 
capacity of its factories, and with this object has 
initiated and proposes to carry out a scheme for utilising 
for manufacturing purposes at Kinlochleven the water 
power of Lochs Laggan, Ossian, and Gulbin—ineluding 
the lochs, rivers, and streams, the waters of which flow 
into the said lochs—the river Spean, as well as certain of 
the tributaries flowing into it, and Loch Treig. 

The principal engineering features of the scheme com- 
prise, if is understood, the diversion of the water 
from the Laggan and Ossian watersheds into Loch Treig, 
and the construction of a pressure tunnel from the south 
end of Loch Treig to a point on the hillside above Kinloch- 
more House on the north side of the river Leven at 
Kinlochleven. It is also intended to colleet the waters 
running down the north side of Ben Nevis at a high level, 
and divert them into Loch Treig. Two dams are included 
in the scheme, one on the river Spean above its junction 
with the Treig near Roughburn, and the other at the 
lower end of Loch Treig. The former would be about 700ft. 
long, and about 100ft. above ground level, whilst the latter 
would have a length of 600ft., and its crest would be 
about 30ft. above ground level. 

The tunnel between Loch Treig and the works at 
Kinlochleven would be about 12ft. square, and the conduit 
between Loch Treig and the first-mentioned dam would 
be 10ft. square. The collecting conduit along the side 
of Ben Nevis would, on the average, be about 5ft. square. 
Owing to the low level of Ardverikie House it is not 
proposed to raise Loch Laggan above its present extreme 
flood level, but it is the intention to raise the present level 
of Loch Treig by about 40ft., which would necessitate 
the reconstruction of a short length of the West Highland 
railway. So far as can be ascertained, the only land to be 
submerged would be some rough moorland lying between 
the end of Loch Laggan and the dam first referred to, 
together with some rough land around Loch Treig. One 
or two fields near the head of this loch, as well as a dwelling 
house and Craiguanach Lodge in the same vicinity, will 
also be affected by the raising of the water level. The 
proposed new power house is to occupy a site between 
Kinlochmore and the river Leven, and where the tunnel 
emerges to daylight provision is being made for the 
construction of a light railway to this point from the 
company’s own lands. 

The development of the Highlands and Islands, and the 
provision of suitable employment for the inhabitants are 
matters which have engaged the attention of legislators 
for many decades, and if the proposed works—which, 
it is estimated, will occupy seven years in construction— 
receive Parliamentary sanction, a vast stride towards 
settling a much-vexed question will be taken. The 
whole developments have their location in the County of 
Inverness, and during construction the works would pro- 
vide employment for several thousand workmen, with 
a corresponding large increase in the local distribution 
of vast sums of money. 








THE application of the American railways for an in- 
crease in their rates, which was referred to in our issue 
of the 2nd inst., wae opened before the Inter-state Com- 
merce Commission on the 5th inst. Cable advices report 
that Mr. Williams, the Comptroller of Currency, then 
stated that the present rates were insufficient to main- 
tain the credit of the companies, and that if the relief so 
manifestly required were granted, he believed that con- 
fidence in American railway securities would be revived, 
and a basis established for the new financing and new con- 
struction now greatly needed. As this may be regarded 
as an official pronouncement it is considered to augur well 
for the renewed application, 





BRITISH PATENT SPECIFICATIONS. 





When an invention is c ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-ofj.ce 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. ‘ 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of thz 
complete Specification. 





STEAM ENGINES. 


110,319 (7801 of 1917). May 29th, 1917.—Sineie-actine Hicu 
Seeep Enaine, Eric Francis Truscott, Lorne House, 
Oswestry. 

Tuts is a twin cylinder, high speed, single-acting steam engine 
with cranks set at 180 deg., all the working parts being totally 
enclosed. The chief feature of the engine is the construction of 
the piston, which comprises a body A, liner O, rings C, and 
screwed ring RK. A liner L is turned to fit the bore of the 
cylinder, and is bored to receive the piston body A. The gudgeon 
pin D is bored and screwed to receive the connecting-rod, and is 
a working fit in the liner O. Taking one cylinder only, the 
cycle of operations is as follows :—Commencing with the piston 
on the top dead centre, steam is admitted to the central chamber, 
between the cylinders, and flows through the passage B, whence it 
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passes through the piston liner L through the port E into the 
gudgeon pin D, finally reaching the cylinder by the port F in the 
piston. The port in the gudgeon pin is arranged for admitting 
steam to the top of the piston, with a slight lead, when on the 
top dead centre. The piston is thus forced down, and steam 
is cut off, when the top edge of the port E in the piston liner L 
is opposite the bottom edge of the port B in the cylinder wall. 
Expansion takes place until the bottom dead centre is reached, 
which brings the gudgeon pin central. Exhaust commences on 
the up stroke through the port G in the gudgeon pin, the steam 
finally escaping through the ports H and K in the piston liner 
and cylinder wall respectively, and thus to atmosphere. 
October U8th, 1917. 


STEAM GENERATORS. 


110,210 (14,956 of 1916). October 20th, 1916.—Fvrrn Econo- 
MISERS, Francis William Green, Wakefield, Yorkshire, and 
another. 

This invention, in connection with fuel economisers or exhaust 
steam heaters, covers the employment in the circuit of a multi- 
stage centrifugal pump. of which any two consecutive or inter- 
mediate stages may be coupled up to the inlet and outlet of the 
economiser or heater, so that the preliminary stages of the pump 
keep the pressure in the economiser at the desired limit, while the 
final stages take the water from the economiser and force into 
the boiler. Figs. 1 and 2 are part sectional elevation and plan 
diagrams of an economiser and pump. A multi-stage pump A B 
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is used for the purpose. The economiser or heater C, which is, 
as usual, in the flue way I, is introduced into the circuit at the 
sees A of the pump, where the pressure is, say, half that of the 
boilers. The water enters the stage or stages A of the pump at 
D, leaving at E, and enters the economiser or heater C at H. 
The water leaving the economiser or heater C at J passes from 
there to the suction side F into the next stage B of the pump, 
being boosted up to the pressure required to force it into the 
boilers, finally leaving and passing into the boilers. K is an 
electric motor for driving both stages A and B of the pump. 
October 18th, 1917. 


110,275 (2669 of 1917). February 23rd, 1917.—Asu ExHavsTErs. 
Babcock and Wilcox, Limited, Oriel House, Farringdon- 
street, London, E.C.,,and another. 

In the drawings—Figs. 1 and 2—A is the separator or vacuum 
chamber, into which the ash or clinker is drawn by way of the 
inlet B by a vacuum pump not shown. C is the outlet to the 
vacuum pump. ‘To the sides of the chamber are secured bracket 
supports D, on which rest members E carrying a number of 
portable screens. Above these screens are suspended spray 
jets H to deliver water or steam over the whole surface of the 
screens. One or more additional spray jets are arranged in the 
pipe B for moistening the ash, &c., prior to its entrance into 
chamber A. In operation of the apparatus the ash is drawn by 
the suction of the vacuum to the lower side of the screens, the 





water forming on the meshes of the screens a film which is con- 
tinually being broken by the suction action of the vacuum pump, 
and dropping through the screens, carrying with it the ash in the 
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form of moistened particles to the bottom of the separator.— 
October 18th, 1917. 


110,317 (7663 of 1917). May 29th, 1917.—GrarTe Bottoms, 
Naosaburo Minorikawa, No. 4, Hatsumecho, Kaishikawa- 
Ku, Tokyo, Japan. 

This invention covers an arrangement in which guide slots A— 
Figs. 1, 2, and 3—in the grate bottom are provided along the 
whole length of the grate, and form a frame for supporting 
transversely disposed grate bars, between which the air is 
admitted to the top side of the bars. The tops of the bars are so 
shaped that the raker B, which has a sliding up and down 
movement in the slots, shakes out the ashes and removes the 
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clinker, while the unconsumed fuel is retained on the grate bars 
C. An opening to the ashpit is formed at the rear end of the 
grate to allow the ashes to be swept off into the pit. The front 
and rear ends of the guide slots are provided with slopes which 
incline downwardly, and which allow of the raker, which is 
operated by a rod, being inserted above the slots so as to act 
upon the surface of fire-grate, one object of the invention being 
to facilitate the insertion of the raker and prevent clinkers from 
adhering to the fire-grate by enabling an up and down movement 
to be imparted to the raker.-—October 18th, 1917. 


TURBINE MACHINERY. 


109,251 (10,635 of 1917). July 24th, 1917.—-ComnBinep Stram 
‘TURBINE AND CONDENSER, Société Anonyme des Ateliers de 
Constructions Mécaniques Escher Wyss and Cie., Zurich 
Switzerland. 

This is a steam turbine plant with horizontal axis in which the 
turbine and surface condenser are built together in such a manner 
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that the steam passes from the last runner direct to the con- 
denser, the turbine being arranged in an overhanging manner on 
the condenser casing. In the drawings A represents the casing 
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of the condenser ; B and C are covers for the wator chambers ot 
the latter. {nto these chambers the cooling water flows through 
the pipe D and leaves through the pipe KE. Owing to the con- 
denser being subdivided in a horizontal plane, the lowerand upper 
halves are put in communication by means of connecting pipes 
FandG. On the casing are provided feet H and J, by means of 
which the condenser rests on the foundation. The turbine 
easing, together with the guide wheels K and the distributing 
device L, are fixed by means of screws to the front casing wall of 
the condenser. The rear easing wall of the condenser forms a 
eavity wherein the turbine bear ing M is arranged. The steam 
enters the turbine through the pipe N and the distributing 
device L. After passing the last wheel the steam flows in the 
shape of a ring into the condenser and round the cooling pipes O 
of the latter. The condensation water flows out through the 
branch P.—October 18th, 1917. 


INTERNAL COMBUSTION ENGINES. 


110,255 (872 of 1917). January 17th, 1917.—HicH-TENsION 
Leaps, Joseph Zeitlin, 222, Strand, London, W.C. 2. 
This lead consists of a stiff but elastic strip of metal for con- 
necting the sparking plug with the distribution plate, the con- 
nection being rapidly made by bending the lead over the head 
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of the plug, the lead and plug being then locked together by the 
elasticity of the former. ‘The end of the lead for attachment to 
the sparking plug is made in the form of a slotted loop, so that it 
automatically locks on the plug. The construction is clearly 
shown in the draw ing.— October 18th, 1917. 


DYNAMOS AND MOTORS. 


110,329 (9267 of 1917). June 28th, 1917.—Dywnamo, Victor 
Crabb, Brant House, Park Side, Wimbledon. 

In this dynamo two magnets or sets of magnets, which are 
ssparate from each other, are used to magnetise the core of a coil 
alternately, and with alternate polarities, using bridging pieces of 
iron, or possibly stéel, to transmit the magnetism to the coil core. 
These bridging pieces have reciprocal motion, first connecting 
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one magnet or set of magnets to the core and then the other, 
though the magnets may be reciprocated instead of the bridging 
pieces. The magnets A ere connected to a suitable base B, in 
this case parallel to each other, and the coil C may be mounted 
in a parallel position between them ; the iron bridging pieces D 
are connected to a suitable fitting E which has a reciprocal sliding 
movement imparted to it by outside means.—October 18th, 1917. 


TRANSMISSION OF POWER. 


110,332 (10.575 of 1917). July 23rd, 1917.—Crrcurr INTER- 

= pPTeRS, British Westinghou Electrie and Manufacturing 
Company, Limited, 2, Norfolk-street, Strand, W.C. 

This circuit interrupting device comprises a circuit to B, 

and a trip coil C with a relay E operatively connected to the 

cireuit to be protected, and an electro-magnetic switch A con- 
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trolled by the relay for eonnceting the trip coil C in series with 
the operative winding of the relay. The characteristic feature 
of the device is that an inductive resistance F is connected 


coil for the purpose of maintaining the potential across the coil 
substantially constant after the relay has operated. VP is a 
transformer.—October 18th, 1917 


LOCOMOTIVES. 


110,306 (5585 of 1917). April 20th, 1917.—ConpENsiNG AppPa- 
Ratus, Cyril E ustace Sayer, 80, Foxley-road, Purley, 
Surrey. 

To provide a sufiicient quantity of cireulating water for a 

steam condenser for locomotives this invention proposes to use a 

rotary water cooler in the tender, and drive it from one of the 

axles, as shown at A in Fig. 1. The cooler to be used is the 

subject of prior inventions (Nos. 6452 of 1909, 2072 of 1910, 

11,183 of 1911, and 2441 of 1915). Owing to the motion of the 

locomotive the necessary flow of air through the cooling appa- 

ratus would be induced naturally, suitable inlet and outlet ducts B 

—Figs. Land 2—-being arranged for this purpose ; or, if necessary, 

a fan would be fitted, driven from the locomotive or tender axle, 

or by other means, to produce the draught, To overcome the 

loss of the forced draught from the blast pipe which the intro- 
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duction of a condenser involves, a fan E—Figs. 3 and 4—is pro- 
vided to discharge air to a nozzle-—Figs. 3 and 4—situated in the 
smoke-box, and to induce the draught by this means in a similar 
manner to the exhaust blast. This arrangement would not 
require the passing of the hot gases from the furnace through the 
blast fan, which would be situated in some convenient position, 
preferably at the front of the locomotive, and driven from the 
axle or by other suitable means. The steam blower as at present 
employed would be retained for use when at rest, or at other 
times when necessary. F is the condenser which is divided into 
two separate sections, and separated by a heat insulating 
material from the wall of the smoke-box. The circulation of the 
cooling water is provided for by means of a circulating pump of 
centrifugal type G—Fig. 3—which could be direct connected 
to the blast fan spindle and driven therefrom,—October L8th, 1917. 


MISCELLANEOUS. 


110,207 (14,842 of 1916). October 19th, 1916.—Etecrrican 
RANGE FinpERs, Metropolitan Carriage, Wagon and Finance 
Company, Limited, Saltley, Birmingham, and others. 

This is an electrical apparatus for the transmission of signals 

or actuation of range finders, in which a motor is set in motion 

from a distant controller, the motion of the two being 
synchronous. The invention comprises an electrical motor 

Figs. 1 and 2—with a suitable number of pairs of poles A, and 

having a magnetised armature constructed from two or more 

magnetically separated parts B, together with adistant con- 
troller—Figs. 3 and 4—by which the pole windings are succes- 

sively connected to a direct-current cireuit for the production of a 

rotating magnetic field. Means for damping the movement of 
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the armature, if necess-ry, are provided. The control may be 
etteeted by the rotatabie contact device shown in Figs. 3 and 4, 
comprising a central spindle G and a coneontric ring H, each 
connected to a direct-current circuit. Between them is arranged 
a ring of segments or of studs [ grouped in threes with an idle 
stud J between each pair of groups. The object of the idle studs is 
simply to prevent the spring pieces on the contact L from 
dropping out of piace. With brushes on the parts L the studs J 
are not needed. ‘The groups are respectively connected to 
the three pairs of windings on the motor pole pieces. At suitable 
positions on a rotatable plate or handle K are fixed the two 
broad contacts L, one connecting some of the studs to the outer 
ring, and the other connecting other studs to the spindle. Each 
contact is broad enough t» subtend three studs. By rotating the 
handle the current through the windings is varied in such manner 
as to produce a rotating field.—October 18th, 1917. 








THE Royat Institution Curistmas Lecrures.—Professor 
J. A. Fleming, D.Sc., F.R.S., will deliver a Christmas course 
of six illustrated lectures—adapted to a juvenile auditory—on 
‘ Our Useful Servants: Magnetism and Electricity.’’ Magnets 
and the Magnetic Compass, Thursday, December 27th, 1917, at 
30’clock ; Electricity and Electric Currents, Saturday, December 
29th ; The Electric Current as a Heater and Chemist, Tuesday, 
January Ist, 1918; Electricity as an Illuminator and Doctor, 
Thursday, January 3rd; Electric Dynamos, Motors, Trans- 
formers and Railways, Saturday, January 5th; Electric 
Telegraphs and Telephones, Tuesday, January 8th. ‘Tickets 


THE ACQUISITION OF FATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for Tok ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. -If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On each of eight of the patents given below £18 and on 
each of the remainder £11 have been paid in renewal fees. 


Ne, 10,507/12.—Dynamo-electric machines ; armatures and 


portion divided into separate segments which are separated from 
each other by radial slots and are independently attached to 
two arms of a radiating hub portion. By this construetion no 
centrifugal forces are transmitted from any one to any other of 
the segments, but the forces on each segment are separately 
transmitted to the radiating portion. Narrow bridges may be 
left at the base of each slot. The invention is applicable 
to high-frequency generators used in wireless telegraphy and 
telephony, Goldschmidt, R., Berlin. Dated May 4th, 1911. 

No, 11,238/12.—-Grinding, crushing, &e. Crushers’ with 
vibrating jaws. In breaking or crushing apparatus having two 
superimposed pairs of jaws, the upper portion of the lower 
movable jaw is positively connected to the lower portion of the 
upper movable jaw. Friedrich, E.,Germany. Dated May 12th, 
1911. 

No. 11,239/12.—Grinding, crushing, &c. Crushers with 
vibrating jaws. In breaking or crushing apparatus in which the 
upper and lower ends of the movable jaw are driven by excen- 
tries, the lower part of the jaw is mounted on one excentric 
and the upper part of the jaw is driven by the other excentrie 
so as to make a greater number of strokes than the lower part. 
Friedrich, E., Germany. Dated May 18th, 1911. 

No. 11,263/12.—Ships. Rolling motion of ships, damping. 
Resiliently suspended masses are placed at the sides of the ship. 
and are arranged in such a manner that they exert a force 
tending to oppose the rolling motion, Stettiner Maschinenbau- 
Akt.,-Ges., Germany. Dated May 12th, 1911. 

No, 11,489/12.--Railway, &c., vehicles. Single-rail and 
suspended vehicles. In a four-wheeled carriage for ropeways, 
the suspending beam is provided at its ends with transverse 
horizontal pivots which extend through the sides of the trolleys 
into sleeves adapted to swivel in the trolley frames about vertical 
pivots arranged substantially in the central plane of the rail. 
Bleichert and Co., A., Germany. Dated October 7th, 1911, 

No. 11,717/12.—Retort doors. The lower doors of vertical 
retorts, or of the chambers of chamber furnaces or ovens, are 
opened and closed by racks upon a sliding rack bar, which engage 
gear wheels upon the door-controlling shafts; the racks are 
relatively displaced around the bar so that only one rack is 
in engagement at any time, andthe bar can be turned so as to 
bring each rack in turn into engagement. Gumz, L., Berlin. 
Dated October 18th, 1911. 

No. 11,839/12.—Ammunition receptacles. Consists in a 
receptacle for artillery ammunition, so constructed that it may 
be used without alteration for the transport of either fixed or 
divided ammunition. Krupp Akt.-Ges., F., Germany. Dated 
June 24th, 1911. 

No. 11,874/12.—Ammunition. Projectile fuses. Relates to 
percussion fuses set by centrifugal force and acting with delay 
on impact, and consists (1) in constructing the safety catch 
in the form of a spiral coil of metal, and (2) in providing a rebound 
spring to produce a delay depending upon the strength of the 
impact. Bazika, E., Vienna. Dated May 20th, 1911. 

No. 12,046/12.—Variable speed gearing. In an epicyclic gear, 

suitable for cycles, motor vehicles, and machines, a double 
train is employed, comprising stepped pinions and adapted to be 
engaged by an annulus and two sun- pinions. One sun-pinion 
is non-slidable and is formed on the interior with clutch teeth. 
The other sun-pinion is slidable and forms part of a sleeve 
provided with clutch teeth, clutch teeth also being provided on a 
fixed member and the planet-carrier respectively. Schwein- 
furter Priicisions Kugel-Lager-Werke, Fichtel and Sachs, 
Germany. Dated May 30th, 1911. 
No. 12,062/12.—Valves: check or non-return valves. An 
air relief valve for use with diving apparatus comprises in 
combination a spring-pressed lift valve and a lip valve. The 
tension of the spring can be regulated by screwing the casing 
on the member which is attached to the diving apparatus. 
Armaturen-und Maschinen-fabrik ‘* Westfalia’?  Akt.-Ges, 
Germany. Dated May 23rd, 1911. 








COUNTY OF LONDON ENGINEER VOLUNTEEES 
(FIELD COMPANIES). 


Headquarters, Balderton-street, Oxford-street, W. 1 


ORDERS 
For the week, by Lieut.-Col. C, B, Clay, V.D., Commanding. 


Officer for the Week.—Lieut. W. J. A. Watkins. 
Next for Duty.—Second-Lieut. H. G. Golding. 
Dritis :—Week ENnpiIna Saturpay, DeceMBER Ist, 1917. 
Monday.—No. 3 Coy., Left Half. Recruits. Signalling. 6.30. 
Tuesday.—Physical Drill and Bayonet Exercise, 7.30. 
W ednesday.—No. 1 Coy., 6.30. 
Thursday.—No. 2 Coy., 6. Signalling. Ambulance, 6.30. 
Friday.—No. 3 Coy., Right Half. Recruits, 6.30. 
Saturday.—Commandant’s Parade, 2.45 at headquarters. 
Uniform. For Route March and Drill. Compulsory for A, B, 
and C men unless Special Leave is obtained. 
Musketry.—Belvedere-road, Tuesday, Wednesday, and Thurs- 
day, 5.30. 
Note.—The Medical Officer will attend for Examination of 
Recruits, &e., on Thursday at 6. 
Unless otherwise indicated all drills will take place at head- 
quarters. 
By order, 
Mactrop YEARSLEY, 
Captain and Adjutant. 
November 24th, 1917. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Leonarp Harrorp, of 57, Gracechurch-street, London, 
E.C. 3, has been appointed agent for London and the surrounding 
district by Messrs. M. and G. Beaumont, manufacturers of oils 








across the terminals of the electro-magnetic switch operating 


may now be obtained at the office of the Institution. 


and grease~, of Bomo Works, Nottingham. 


field magnets. A high-speed rotor comprises an annular 
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oval Society.—Government 
GRANT FOR SCIENTIFIC INVESTIGATIONS, 
APPLICATIONS for the YEAR 1918 must received at 


the OFFICES of the ROYAL SOCIETY not later than 
JANUARY Ist NEXT, and must be made on printed forms 
to be obtained from the CLERK to the GOVERNMENT 
GRANT COMMITTEE, ROYAL SOCIETY, Burlington 
House, London W, 713 

— 





IMPORTANT NOTICE TO ALL ENGINEERING FIRMS 
ENGAGED ON MUNITION WORK. 


INSTITUTE OF 
OPHTHALMIC OPTICIANS. 


President: The Rt. Hon. LORD ALDENHAM, M.A. 





The attention of all engineering and manufac- 
turing firms engaged on important Munition work, 
and especially those firms employing a large 
number of female workers, is directed to the 
following statement appearing in Memorandum 
No. 15, entitled ‘The Effect of Industrial Con- 
ditions upon Eyesight,” and issued by the Health 
of Munition Workers’ Committee appointed by 
the Ministry of Munitions :—* NOTWITHSTAN D- 
ING THE {[MPORTANT BEARING WHICH 
GOOD EYESIGHT MUST HAVE UPON OUT- 
PUT, THE QUESTION IS NOT TO-DAY RE- 
CEIVING ATTENTION AT THE HANDS OF 
THOSE WHOSE DUTY IT IS TO OBTAIN 
THIS OUTPUT.” (Par. 5.) 

The Institute of Ophthalmic Opticians has, 
thanks to the patriotic voluntary enrolment of a 
large number of its members, been able to formu- 
late an Industrial Sight-Testing Scheme, under 
which it undertakes to provide (voluntarily) quali- 
fied Opticians to test the eyesight of factory 
workers. 

N.B.—A qualified Optician is understood to be 
an ophthalmic optician who has passed either the 
Sight-Testing Examination of the Spectaclemakers’ 
Company, whose examinations are under the direc- 
tion of the Rt. Hon. Sir Wm. Hart-Dyke, M.A., 
and among whose examiners are Mr. H. G. 
Critchley, M.A., M.D., and other medical men and 
scientists, or that of the British Optical Associa- 
tion, whose examiners are R. S. Clay, D.Sc., Edwin 
Edser, A.R.C.S., W. J. M. Ettles, M.D., F.R.C.S., 
W. W. Haldane Gee, B.Sc., Albert Griffiths, D.Sc., 
W. J. May, F.R.G.S. 

Firms desiring full details of this important 
scheme are requested to write to 

Mr. J. HARCOMBE CUFF, 
Secretary, 
Institute of Ophthalmic Opticians, 


Midland Great Western Railway 


OF IRELAND COMPANY. 

The Directors of the Midland Great Western Railway of 
Ireland Company invite TENDERS (from Contractors experi- 
enced in the construction and erection of Reinforced Concrete) 
for the following work :— 

For the complete renewal, in Reinforced Concrete and Steel, 
of Newcomen Bridge, North Strand-road, Dublin, carrying the 
North Strand road over the M.@.W. Rly. Running Lines ; and 
for the complete renewal in Reinforced Concrete of Sum- 
merhill Bridge, Baityoeng-seed, Dublin, carrying the Bally- 
bough-road over the M.G Rly. Running Lines ; 2 alterna- 
tively, for the construction only of the Reinforced | Concrete 
Slabs, Beams, and Columns in wit! 
ate, nae for the construction only of the Reinforced Con- 

Slabs and Beams in connection with Summerhill 
rigesaeetion in each case to be carried cut by the Railway 
Com 
Specitications 1 and ponte in connection with these works 
may_ be on n to Mr. WM. PURCELL 
oO NEILL, Pee. Company's Chief Engineer, Broadstone 
Station, Dublin, who will furnish approved Contractors of 
Reinforced Concrete Systems with copies of same on payment 
of Five Guineas, which will be returned on receipt of a bona 
fide Tender. 

_ Tenders, ‘which toust in each case be made upon the form 

d to the ion, must be delivered, ~ seme are 


da .) 

















Terminus. Dublin, n, to the 
“Tender for Renewal of Newcomen and Summerhill Bridges,” 
before 10 a.m. on Saturday, 29th December, 1917. 

The Directors do not bind themselves to accept the lowest 


or any Tender. 
(Signed) PERCY A. HAY, 
Secretary. 
Broadstone Terminus. 
27th November, 1917. 702 


anted by an Old-established 


‘ogressive polos of pusug monies Sp saree in 
Midlands, ate pent Sidr. st BRINE TEND! ernment con- 
tracts, MACHINE SHOP SUPE N oe CHIEF 
INSPECTOR and AN; also up-to-date 
MAN on Modern Sten gt Bene gg ws &c. Good 
prospects offered for suitable men requiring ns i- 
tions in « growing industry. ae man alre: Bee on 
Government work will be employed.—Apply, stating full p particu- 
lars, experience, references and salary required, to your nearest 
—- Exchange, mentioning “ The Engineer a ‘and nad 





Reinforced Concrete.—Experi- 
ENCED Be gr teas first-class Man, college — 
preferred, WANTED, for important Government work. No 
one at stant ae Government work or residing more than ten 
par on stant oats apply. —Reply, stiting age, experience, 
ry, &., Box , ¢.0. Brown’s, 39, Tothill-street, West- 
mnie: 680 a 





equired, Railway Engineer of | x: 
recognised standing to technical er ae in 
EXPLOITATION of PATENTED INV ON. Share in 


copsiderable profits assured in return for 9 pe advice 
or service.—Address, in first instance, FRODAIR IRON AND 
STEEL CO., Ltd., Fenchurch House, K.C., marking envelopes 
“Train Control, Confidential.” 577 a 


Stores Controller and Traffic 


MANAGER WANTED for engineering works in 
country town in Essex. Experienced in control and handlin, 
of raw and finished material. Foundry experience soar tm 
Good opening for capable man. No person already on Govern- 
— work will be engaged.—Apply, stating age, experience, 





and salary required, to your nearest Employment Exchange, 
mentioning ‘The Engineer” ava No. A4135. 692 a 








Analytical Chemist Wanted, 


fully eure’ Assistant for the analysis of Steel, 
high-speed Steel, Alloy Steels,&c. No person already em ployed 
on Government work will be fee —Apply, stating age, 
salary and experience, to your nearest ee Exc! ange, 
mentioning “ The Engineer” and No. A41L 674 


;)xperienced Chemist Wanted as 


Chief Assistant in the Laboratory of a large Steel and 
Engineering Works. State training, experience, qualifica- 
tions, and salary required. No person already employed upon 
Government wo k will be engaged.— Pan me Tnust mt Nee 

e 





rau ght sman (Temporary) 
WAN d in lay-out of new 
lant.—Apr Cay as fal pert 1 and salary required, to the 
ROUGH ELECTRICAL ENGINEER, Electricity W: rks, 
Stauley-road, Tunbridge Wells. 742 4 


[)reughteman Wanted, Capable 


and up to date, in General Machine "Tool — West 
ding. Quickness and accuracy essential ; part shop trained. 
Biate’ ‘age, experience, salary required, when at liverty. No 
person already employed upon Government work will be 
engaged. Applica ts must ap) ply to their nearest Employ- 
ment Exchange, mentioning “ ‘The Engineer” and oases” - 











> iv 

[)raughtsmen for Eicconal 
Machines and Control Gear, Steam Turbines, and Steam 
ne -outs.—Applicants must have good mechanical knowledge, 
should seud full Lg ar ai including age and salary 
required, totheir nearest Em ee Exchange, mentioning 
he Engineer” and No. A No person at present on 

Government work will be engaged. Sll a 


[raughtsmen 





Required for 

1 work, bly with experience of 

Aeroplane Construction. No “one oD Government work need 

apply.—Apply your nearest Empioyment Exchange, stating 

o6e, experience and salary required, and mentioning ‘‘The 
ngineer” and No. A3867. 504 a 


Drazg ghtsmen.—Several Re- 


QUIRED for special Naval work, good mechanical and 
engineering experience and technical training essential ; 
preference given to those with some knowledge of inter- 
changeable work. —Reply, giving full details of training and 
experience, age and salary required, and when at liberty. 
All communicstions ae in confidence. Box No. 908, c.o. 
Street's, 8, Serle-street, W.C. Tll a 











their hearest Employment 
Engineer” and number 739. 739 a 


_) unior Chemist Required in a 
Steel Works Laboratory. One with experience in the 
analysis of Basic Slag preferred. State salary required No 
person already employed upon Government work will be 
engaged. — A pptionnta must be to their nearest Sueloruent 
mentioning “ “ The Engineer ” and number 740. ‘740. 740. ‘7: 








Wanted by Leading Insurance |. 


Office, TWO ADDITIONAL ENGINE and BOILER 
SURVEYORS, one to reside in London and one in South 
Wales, competent to examine and make accurate reports and 
dimensioned sketches of all classes of boilers and engines. 
Extra or First-class Board of e Certificate necessarv, and 





ad umber 74¢_ 70s 

anted, Engineers Olerk by 

City Morchanta, F mia vet with some technical 

knowledge of Machine and Small-Tools. Must also be able to 

attend to correspondence: under supervision. hes age, 

experience, and salary required.—Address, 746, “ —— 
neer” Office. 





no application wil] be entertained from any eligi ble 
me . he Army or the: Navy. Salary according to experience.— 
dress, 718, “ The Engineer” Office. 718 a 


Wanted, ‘Engineer for Produc- 


TION DEPARTMENT of large Works, heads, pix 
trict, now on aeroplanes. tor repay ng salary £1000 
Address, 723, *" 723, * The Engineer” 723 1 A 


Wanted, Working Engineer, 


with knowledge of Plun bing (ineligible for the Army) 
to Take paar of and Work Oil Engines on Estate Works, 
Well Pumps, Water Supply (h. and c.) and the Engineering 
work arising out of an Aerleattintel Estate. Good references 
as to ability, experience and personal character essential 
Good house and firing provided.—Applv, eee eer _—— 




















449 25, Friern Barnet-road, N. 11. aud all particulars, to Messrs. G. WEKBBand CO., Land —_. 
Sittingbourne. 

[ihe Proprietor of Letters Patent orks Engineer.—A Large Iron 

254/13, relatin and Steel Producing Company REQUIRE a CHIEF 


“MEANS FOR COOLING THE F EL NOZZLES OF 
NTERNAL COMBUSTION ENGINES,’ 
DES ESIRES to DISPOSE of the PATENT or to GRANT 
LICENCES to_ interested rties on reasonable terms 
with a view to the etoquate ane of the Patent in this 
country.—Inquiries to be 
CRUI KSHANK prey TAL RW EATHE R, Limited, 


5-4A. Mhancerv-lane, WO. 


(ity of Lincoln, Education 


ORIT 
MUNICIPAL TECHNICAL SCHOOL. 

WANTED for sony a January, 1918, ASSISTANT ENGI- 
NEERING MASTER for Day and Evening Classes. Hours of 
teaching about 28 per week. incipal subjects :—Practical 
| practical gcometry, and mechanics (theoretical 
and practical). Workshop experience desirable. Commencing 
salary £1 per annum, according to qualifications and 





a 
e successful candidate will be expected to take an interest 
in the school games and societies, 
Form of application may be obtained, on receipt of stamped 
addressed foolscap envelope, from the undersigned. to hs ny 


ENGINEER for — Blast Furnaces and Steel Plant on the 
Engineering side. Applicants must have had thorough experi- 
ence in similar works, and should state age, experience, and 
salary expected. Applications will be treated in confidence, 
and must be accompanied by copies of recent ee — 
Address, at earliest, 689, ‘‘ The Engineer” Office 


Vacancy Occurring on the 
Surve Staff of a leading Roiler I Societ 





‘Wanted for a Large Mating 

Ei h HEAD CLERK; must 
be thoroughly cnet Neen a capable correspondent. No 
person already on Government work will be engaged.—. se apply 
your nearest Emplorment Exchange, mentioning “ ny a 
nee 1"and-No, A40:0 





[)raughtsmen Used to Design of 


Electrical Zep!” Upekimesargoen and progressive situa- 
tions to suitable men. Sta’ » experience and sal 

required. No person Moon og employed upon Government 
work will be engaged. —Applicants must a) apply to their nearest 
Buolegment Exchange, mentioning “ occa 





[zraughtsmen Wanted for Aero- 


PLANE Work in Government factory. Previous experi- 
ence in aeroplane design not absolutely necessary, but sound 
knowledge of mechanical principles essentiat. Good p prospects 
for right-men. No person already on Government work will be 
engaged.—Apply, stating experience, age and salary a 
to your nearest Employment Exchange, quoting “* The Engi- 
neer” and No. A4126. 7224 


[)raughtsmen Wanted with Good 


experience in Jig, Tool, and Gauge Design for high-class 

Automatic and Capstan repetition work.—Apply, —_ 

a experience - -and salary required, to your wnearest. Ei au. 
ent K The Engineer ” and No. a 








‘Wanted Immediately, Expert 


igh ee erty with good knowledge of 
Must be ineligible. State age, 
nee pets Phar and full particulars of previous experience. 
No person already employed upon Government work will be 
engaged.—Applicants must apply to their nearest Employ- 
ment Exchange, mentioniag “ The Engineer” and —— 672. 


72 a 
\WWanted Immediately, Prime 


COST and ESTIMATING CLERK, thoroughly ex- 

Vest per ary in General Engineering Work, reliable and quick. 

tate full particulars of experience, age, whether ineligible and 

salary required. No person already employed upon Govern- 

ment work will be engaged. —Applicants must apply to their 
nearest Employment Exchange, mentioning “The Engineer” 
and number 623. 623 a 


‘ost Clerk Wanted for Urgent 


Government work (Birmingham district). Must be 
thoroughly experienced in.Analysis of Wages and Accounts, 
also On-cost og le in connection with Forge, Foundry, and 


ties. 














yin 
APPLICATIONS are invited from gentlemen holding FIRST. 
CLASS BOARD OF TRADE CERTIFICATES competent to 
undertake t tue duties attaching to the INSPECTION OF 
Bree M BOILERS, ENGINES, and all POWER INSTALLA- 
TION.—Address, stating salary, age. and full page of 
experience, to 698, “‘ The Engineer ” Office. 698 a 


Aero lane Factory, N.W., Has 


ANCY fora sagebie “fi FIXER used to wouk 
in connection with light Metal Fittings preferably, but not 
necessarily with negtiger experience of aircraft work. Noone 
residing more than 10 miles away, or already enga = on 
Government aera need write to Box 679, Sells, Lt 

Fleet-strect, E.C. 4 Sie A; 








-_ should be returned not later than 8th D 
620 A. F. COLLIS, Principal. 


London County Council. 


EVENING INSTITUTES. 
There ome rena NCIES for ae gah: $ in 
TECHN ica DRAWING AND CALCULATIONS. 
8. 6d an Evening of about 2 hours. 
eApely, Ehawtion er ~ (T. 6), Education Offices, Victoria 
ment, W.C. 2. (Stamp dressed foolscap envelope 
necessary).  Nedeny giving particulars: will then be sent and 
must be returned at once. Male must 
for opi service. Canvassing disqualides. 
AMES BIRD, 
Clerk of tne: London County Council. _ Council. 


Wie and District Mining and 


TECHNICAL COLLEGE. 
lications are invited for the pesto: of ENGINEERING 
URER for Day and Evening Class i 
Salary £200, rising by £10 annually to "£250. 
Further particulars" can be obtained from the undersigned, 
to whom paguantions should _ sent before December 15th. 
. C. LAWS, M.A., B.Sc. 
703 Principal. 
ets aan 














anted, a Highly Qualified 


experienced 1 Paty of good ate standing to TAKE 

CHARGE of fee CON UCTIONA K and LAYOUT 
ofa NEW LA GE CHEMI. AL UNDERTAKING. Position 
permanent a salary good for suitable man. 


Address, one full particulars, in confidence, to 743, “The 
Engineer” Office 743.4 





anted, a Thorough Com- 


PETE poet A sige ly and ELEC- 
TRICAL ENGINE pd of Supervising 
establishment of —- works pen (Yh to enginecring and the 
chemical industry. ust” magi act understand’management 
of men. Experience in electro chemistry desirable. Remunera- 
tion’ no consideration if first-class man.—Address, 678, “* The 
Engineer ” Office. 678 a 





in a Government 


Agent with Genuine Connection 
amongst wer users throughout Scotland, having, 
Assistant, and also rt ‘use of Central Office in Glasgow, 
DESIRES COMMISSION from high-class Manufacturers 
only.—“*OMEGA,” Wm. Porteous. and Co., fein 
Agents, Glasgow. 388 a 


Assistant Works Manager.— 


TED, young and energetic ‘Engineer of sound 
training for above ition in General Engineering works; 
controlled establishment. State age, training, salary, and full 
lio person already employed upon Government 
work will be engaged.—Applicants- must-a The to their nearest 
Employment a. mentioning -‘* The Engineer” and 
and number 748. 748 a | 


(College Trained Men Wanted 


for Reinforced Concrete Design and Construction on 
important Government work. Previous experience not 
essential. Good opportunities for right men. No one at 
snag on Government work or residing more than. 10 miles 
istant_should apply.—Reply, stating age, qualifications, &., 
to Box 3491, c.o. Brown’s, 39, ‘Tothill-street, Westminster. 


‘la 
}pgineer 











Salesman Required, 

with commercial experience, for London Merchant’s 
Office. Must be conversant with sources of supply and demand 
for Machine ‘tools: and Accessories. State experience, age, 
and salary required.—Address, 745, ‘The Engineer” Office. 





[)xperienced Engineer Required 
to Organise and Take Charge of Planning Department 
with routing and. organisation of work progress routine for 
well-known 1 Controle Engineering works in Lancashire with 
a view to ‘instituting an = ere system of bonus pa, ments 
to employees. Permanent and ssive ition to man 
with requisite experience, energy toa initiative.- Reply, ives 
full particulars as‘to ‘age, experience and:salary reqahed. 2 
person already employed upon Government work will ¥e 
engaged.—Applicants must orp to their nearest "| -~ diame 
Exchange, “The and number 





a 


[sp pectors for Final Inspection 





hine Sho; sive position to steady, energetic man, 
capable of assisting in in ocgeaisthes and working up of up-to-date 
cost systems. State experience and salary required. No person 
already employed upon Government work will be engag 
Applicants must apply to their nearest Employment Exchange, 
mentioning ** The Engineer” and number his: 715 a 


Experienced Cost Clerk Re- 


JIRED by Engineers, S.E. London. Knowledge 
foundry costs and practical works experience preferred.. No 
applicants residing outside radius of ten miles or already 
employed on Government work can en, ddress, 
stating age, exper, and salary required, to “635, “The 
Engineer ” Office. S35 4_ 





Nobody on Government work need apply. 


[lectrical Draughtsman Re 
UIRED, capable of Preparing Wiring Diagrams and 
pss pe or "Materials. State age and salary required.— 
—Apply to the nearest Employment Exchange, mentioning 
“The Engineer” and number 651. Nu one at present on 
Government work will be engaged. 651 a 


. 

Lady Tracers Wanted for Engi- 

R’S Office, Westminster. No one at present on 

Government work or residing more than 10 miles distant 

shoulda apply. -—Reply, stating experience, salary, to Box 3507, 
co. Brown’s, 39, Tathitl- street, Westminster. 682 a 


Reintorced Concrete Draughts- 


_— WANTED for important Government aon 
Reply, stating age, experience, salary, &c, to Box 3492, c. 
Brown’ 's, “3, Tothill- Patrenk: Westininster. No one at present, on 
Government work or resident more thaa lv miles away should 
apply. 679 a 


equired, Near Edinburgh, 


GENERAL CIVIL ENGINEERING or re a 
TEcTE ak DRAUGHTSMAN, with knowledge of Steel- 
work aud Ferro-concrete preferred. Must be ineligible for 
military service.—Full particulars, age, salary, experience, 
copies of testimonials, &c., to Box No. 911, ¢.o. Street’s, 8, 
Serle-street, W.C. 747 4 


Steel Furnace Drau htsmen.— 

WANTED, in _ London, REE experienced 
DRAUGHTSMEN, for work on Gan Hearth Furnace 
Designs. Good salaries paid to capable men. Men already on 
Government work need not apply.—Apply to roar nearest 




















eee 
anted, a Draughtsman with 
exponen of Foundation and Steel Work wre ah 
No one employed on Government work need apply.—App 
stating age, full particulars of experience and wage cognate 
to your nearest “The 
Engineer ” and No. 676 a 


Wanted for Buncrana, Co. 


Donegal, DRAUGHTSMAN, experienced 1 in Civil En- 
gineering an Building Works.—Apply, stating age, salary 
required, experience, and enclosing copy testimonials, to 

Box No. 909, care of -‘Street’s, 8, Serle-street, W.C. 712 a 


Wanted Immediately, Draughts- 


MEN capable of designing Jigs and Tools for high-class 
Engineering.—Ap; poly, stating experience, to your nearest 
bg Exchange, quoting ‘‘The Engineer” and No. 

No persons already on Government work need se ai 


Wanted i in Portsmouth District, 


Ci Engineering DRAUGHTSMAN for all- ronaa 
Ineligible. Salary £3 per week.—Apply by letter, 
e, particulars of experience, and enclosing copy 
— —— to Box No. 907, -c.o. Street's, a. — e- 
street, W.C. A 


W anted, Three eo 


with thorough knowledge of “modern Blast-furnace 
Construction, for a New Blast-furnace Piant.—Apply, stating 
age, ex rience, and salary required, to your nearest Emplo 
ment Exchange. mentioning *‘ The Engineer” and No. "ANOS s 
7 — already engaged on Government work will be con- 
side 552 a 


Assistant, Draughtsman Wanted 


for Engineer’s Office in Westminster; with some ex- 
perience in lates out plant prferred. State salary. No 
person at present on Government work or resident more than 
be — istant should apply.— Address, 744, “ The — 


aoe Exchange, mentiouing 




















[raughteman for Marine Engi- 
NEERING work in Liverpool district. Must be wsll up 
in Detail Work and Pipe Arrangements. No one already 
engaged on Government work need apply. State age, ex- 





of AEROPLANE METAL PARTS (not. nem RE- 
QULRED for Government Controlled E: the 
astern Counties.—Apply, stating age, ex: ence, and aie 
required, through nearest Employment armen. No one 
pr ne: Ane Government work can = engaged., Please mention 
gineer” and number 7244 





Wanted, 
F ‘ASSISTANT MANAGER. Most have 
of gun construction, of 
well versed in "latest methods of 
shop organisation and No person iy on 
Government, work ame a entioning 7 APR, to nearest 


pea ones ta 





Refrigerating En gi neer Required 


for Ice and Cold orks, driven by Gas Engine 





and Producer, near London.—. ‘adneae, stating age, experience, 
and salary required, to P382, “The Engineer” Office. P3824 





oe by ~~ teotimont 


perience and salary required.—Apply to nearest Employment 
Exch , quoting “ The Engineer ” and number 71. tl a 


Draughtsman hg oe —There 


A mi. VACANCY for a DRAUGHTSMAN in the 


hanical Engineeri: partment of thi 
Guilie (Engineering) Cafiege.” “ 


"Salary to begin with per 
annum.—Applications, gi g, peticulars of training oes 
0 sen ofesso! 


Inst. C.E., F R.S., City and ° ey (Ba 





City and 


ALBY, 


W. 
: neering) College, Eebibitiog ad, London, S.W, 7. 





oat apne Exchange, stating , experience and sala' 
ired, quoting “ The Engineer” and number 683. 683 a “ 


wo Draughtsmen Wanted, 
with Mechanical aud Electrical experience, aduatousa’ 
to factory work. Excellent prospects to the right men. London 
district. State «ge, experience, and salary expected. No 
eat at present on Government work or resident more than 
miles away should apply.—Address, 649, * The Engineer’ 
649 a 








Pwo Experienced Mechanical 
DRAUGHTSMEN Good nag ov prospects, prefer- 
ence to applicants with knowledge Iuternal Combustion 
Engines. No person already. empioyed upon Government 
work willbe en, ged.—Applicants lust apply to their nearest 
Employment bxchange, mentioning “ihe Engineer” and 
number 502. 502 a 


\ eli-kuown Engineering firm 
manufacturing small Machine Tools which are exten- 
sively used in Shipbuilding and Knglneering Works, &c., 
WISH to APPOINT SELLING AGENTS for Portsmouth and 
Southampton districts. Must have good connection, a 
larly among the ieading shi 
commission basis. Liberal .eims. a stating et pans 
ticulars, to 697, ** The e Engineer “¢ Office. 


W anted, Foreman for Govern- 
MENT Controlled Tvnk and Cistern Works in York- 
shire; six o'clock man; capable of handling drawings. No 
one on Government work will be engaged.-—Apply in confidence, 
stating last and_previous employ«rs, age and salary required, 
to your nearest 7 ke ment Exchange, quoting ** The rl 
neer” and number / 741A 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND O0O., 
%, Watling-street, LONDON, E.C. 
All juare, Manch 3 
2%, Collingwood-street, Newcastle-on-Tyne.. Sp 3008 

















SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paexs II., IIL, IV., V., XC 
Numerical Index to Advertisements, 
Paez LXXXIX, 








ll 
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Wanted Immediately, Foreman 


ARMATURE WINDER fora ml Controlled rekon 
in London manufacturing small Dynamos, &. Must be s 

and energetic, able to control male and female labour. ‘rer 
manency toright man after the war. Only those not already 
upon Government work and residing within a ten-mile radius 
need apply.—Address, 588, ‘‘ The Engineer ” Office. 588 a 


W anted, Working Foreman 
TOOL SETTER and DIE MAKER, for Government 
Controlled Sheet Metal Works in Yorkshire, making Drums, 
Kegs, and Tanks. Must be practical, energetic, and up to 
date. State age, experience, and wages required. Applicants 
treated bag strictest confidence. Good prospects for suitable 
ready employed upon Government wotk 
.—Applicants must wt Phe to their nearest 
Employment Exchange, Eng and 
number 686. 686 a 


TOOL-ROOM FOREMAN 
W anted for a Government Con- 


TROLLED Engineering Works in the t peae of 
England engaged exclusively on Government contra: 

Applicants must have held a similar position in the Tool- 
room of a | up-to-date Factory, and shouie have had 
experience in the manufacture of J igs, Tools, and Fixtures for 
Sapotition Work, and capable of controlling both male and 
female labour. 

A permanent situation is offered to suitable Me creplieaat. 

No person y on Government work need apply. 

Write in the first instance to your nearest loyment 
Exchange, mentioning ‘*The Engineer” and No. A , and 
giving full particulars of your experience and wages reguired. 


oreman Gasholder Erector 
WANTED. Must be accustomed to the erection of 
ral guided gasholders and steel tanks or same. Noapplica- 
tion from persons already employed on Government work will 
= considered. State age, experience and salary required.— 
ly to your nearest — Exchange, mentioning 

‘The Engineer” and No A4i4 735 a 


Several Good Mechanical 


DRAUGHTSMEN and DETAILERS REQUIRED 
IMMEDIATELY for War Work in London district. Experi- 
enced in steam and conveyor plant and general factory work. 
No person already on Govt. work will engaged.—Apply, 
stating age, experience, and wages required, to your nearest 
ee xchange, quoting “The gineer” ~—* No. 


Two Competent Gauge Makers 


REQUIRED as CHARGE HANDS in Machine ow of 
Gauaneer Controlled Establishment = lnen, © E. dis 
trict. Strict disciplinarians and rs. No one 
already employed ip Government athens will, engaged.— 
Apply your nearest ar Exchange, quoting **The 
Engineer” and No. A& 690 «a 


\ anted, Setters for Gridley 


AUTOMATICS. Good wages and aay | 
guaranteed to skilled men. Birmingham district.—Apply to 
your nearest Employment Exchange, mentioning “The Kngi- 
heer” and number . _No person already engaged on 
Government work need apply. 621 a 


Engine Attendant is Re- 

* as ~— for the Greenwich Generating Station of 4 
London County Council Tramways. Shift duties, averagit. ge 

hours a week. Wages 60s. a week, rising to 70s. ; war or 5s. 





























a week. Applicants must have had experience with w= 4 
Turbo Alternators and hold a t-class Board 0’ 
letter, giving age, aise of 


military 


Certificate. perience, an by 
Gounty 


— ious = ce, and position with to 
he GENE ERAL MAN AGER, London 
jane | Snegiees 62, Finsbury-pavement, E.C. 


Die Sinker. — First-class Die 


SEES Se for ae Drop Stampin a Motor 

Permanent situation. ive full 

aged 8 rson already employed =e 
—Apetionnia must re ge 

inge, mentieuing “ The oS 





Cranks and eg 
iculars as 
overnment eek Bin ‘mt 
their nearest Emp! — 
neer” and number 670. 


Fitter, First- class, Wanted as 


LEADING FITTER in Provincial Municipal Electric 
yee? Station (certified under Munitions of War Amendment 

t, 1916). Permanent position. Good wage with war bonus. 
Must be experienced in engine and boiler repairs, making 
joints on steam ranges, &c. A man of initiative and energy 
required. Preference to one having power station experience, 
including turbines. No applications can be considered from 
men employed on Government work. TApply through your 
— a Exchange, quoting “‘ The sapere a 


Gtorekeeper Required in About}: 


three to four months’ time for small special Engineering 
Works in London district ; g references essential. House 
proviaed NE ig State fully qualifications, age and 
salary requi ed to super- 








Married man whose wife prepar 
vise cleaning offices and provide staft lunches preferred. No 
person at present on Government work or resident more than 
ten miles away should apply.—Address, P376, “ The — 
Office 








we 
—:’ 





Epgineer, Age . Desires Penningtone Engineering Tutors | ['o Patternmakers. — Wante 
Fy Siiaxeor 9a ae eee (hed ci, ‘we cae a Introd gu En; —— F mes A.M.I. quick! Y, of MAIN PATTER Ns 
: k Loon an Introductory Course in Engineering | TRIPLE-EX ANsiOw" ENGINES, in, aoe 
P374, ** The Kugineer” Office. P374 B —254, Oxford-road, Manchester. . 18in. stroke. Reply oe NGI certai 5 hs in, 26in., 
20181 | blue prints.—S. RICHARDS and CO., Limited, Engi iaaly 
Exgineer- Manager Open to En- E Lowestoft. mits 
4 perme te gg speincerina, mashes, eg 4 I['o n ineering Students. —Kx. |= 
and constructional work. Good reco: ‘or business; keen PERT ITION by CORRESPONDENCE in Mathe- 
modern management and! high control ; also able to lay down matin and Mechanics, Also for Matriculation B.A. and B . (ameron Duplex Pump, Steam 
and organise works t for higher production by latest methods.— Address, Mr. J. CHARLESTON, B.A. (Hons.), 14, Ficham- cylinders 16in.. water plungers 15in. by 18in. strok 
Address, P383, “* The Engineer” P383 d, road, Kensington. Ww. P373 & suction sud delivery ; in stock.—HARRY H. GARI DAM ron 
‘. ., Staines. 
136 





Fengineer Requires Position as 
ASST. ,WORKS MANAGER or CHIEF RATE FIXER 
Knowled 16 oye _ mechanical and ——, thorough 
nomial a a produc! 

oie niser, 
ae adapeeeality bg 7 Fg 


GENERAL MANAGER or WORKS 
* MANAGER oF LARGE WORKS, 


1 4 Years’ Ex perience in Similar 
positions “7 n bleh engineering works, DESIRES 
as POSITI odern experience in and 
pos no, of all es ee -class steam and gas engines, and 
works onganteance. MELLEN. & rst instance to Messrs. W. J 
and E. H. Solicitors, Bank-chambers, 2, 
Southampton: builinas Chancery-lane, London, W C.1. P271p 


ction rk, 
linarian, plenty. "of fhitiative 
. * The Engineer” Office, 


B 





is 








Wanted, Agencies by Practical 


Engineer who has sound connection with ~ erga ss 
Engineering Firms in the North of England.—Add: P24s, 
“ The Engineer” Office. rep a45 D 


pM an spp) Private Firm of 














Filectrical Goods for Sale : 
l only Conse MOTOR. Ceeieatien : 2 TypeS.2D.3, 


umber 27,600. K 4.7. Volts 2 « 210, 
P.S. 5.5, ofp, 2116 T.P.M. 1720. Cos 0,87. 
—— tor 14, 5 A, 170 V. With 














eating and Ventilating En- 
eos (30), shortly terminating engagement. 
Thorough knowledge of heating trade. designing, estimating, 
so aon oe schemes.—F. 295, 4, Union- noo Bir- 


Jig. and Tool Expert (32), Ex- 


RIENCED in ont out and reply starting u 
shops a = ——e c+ ex mall 
arms, ae es, OST TION ‘as 
MANAGER * TOOL ‘ENGINEER, first 

Address, P272, ‘‘ The Engineer” Office: 


Mechanical and Electrical Engi- 


NEER, 38 yrs. of age, | DESIRES POSITION ; 22 yrs. 
practical mS Ep 5 yrs. in steel works, 17 yrs. in con- 
frolling positions in generating stations, thorenghly up to date 
in production and power distribution, A.C D.C, systems, 
construction and drawing; at present engaged as station 
engineer.—Address, 646, ** Tne Engineer ” Office. 646 B 
(40), 


Mechanical Engineer 


AML JE, thoroughly the handlin in works sennnae 
o! an 











ith established buyin Pp 
organisation, and office in aaaaien (controlled inert 1 onl CONTZ MOTOR, Spe iflonti T 8 ice 
would eee TAKE “PURCHASIN NG and SUPieR ISING . Number 27,601. KW r hae my, Ps x 
of INTERESTS, of in securing spot lots of good c.. On = a Amp. 4. TPM 1120. Cos 0, 
behalf of ental Engineering Firms.—Address, ai. “The od 60. Rotor 12 A. 62 V. No starter *P rice £20 
Engineer ” Office 411 p 1 Watt RUEOTRIC LAMPS, peal screw dace 
(flaszow Gentl Open t agony da Von Wat oi eaek 
gow Gentleman is Open 0 are Watt Kot cach 
. GAMAG fi Lf y Y 
REPRESENT dirstlass Firm dealing with Enel WAR Ld Hotbirn. Landon, WC. 1. 661" 
at mpeay ie ddvese, 708, The E 4) Ship joo ome yg 
uilders an: neers.— Addre: " ” Office. be 
gin ss, e Engineer 706-0 oe ngines.— Vertical Pair, 7 
= 1580 HLP., ‘l2in. and 19$in. cylinders, Bin. stroke, 200 
Hnginee rin g. —An Op pening rere. and one Vertical, 10in. cylinder, l4in. stroke; all by 


occurs in a small limited company ‘for a thorough 
practical ENGINEER to take the place of a Director woot has 
acted as WORKS MANAGER for 15 years, and is retirins 
through ill-health. Moderate capital will secure half the 
allotted shares. Works fully employed for many months 
ahead on munitions and other Wore —Apply, HEN —. 


126, High-street, Kensington. W 
et 


Wanted, for Immediate Delivery, 


the sige d PLANT; must be in good condition :-— 
LOCOMOTIVE, 12in. or 13in. ’ cylinders. 
LOCO, CRANES, 3 and 5 Tons. 
PORTABLE ENGINES. 10 and 15 HP. 
2 6in. gauge aE hay STEEL BOGIES, any size. 
5 fons LIGHT RAILS. 
1 Dozen Sets POINTS and CROSSINGS, 2ft. 6in. gauge. 
dake apoeen CONCRETE MIXER, with elevating bracket, 


1 yard capacity. 

5-Ton Steam DERRICK ame, with 60ft. or 70ft. jib. 

Quantity 50 or 56 Ib. flat-bottomed RAILS. 

1 Dozen Sets POINTS and CROSSINGS. 

State price and where plant can be inspected. 

EAPplY. ai 674, Robertson and Scott, Advertising 9 Fe 
Edinburg 











ment, buying, 





introduction of business, — aeroplane work, at 
liberty shortly, DESIRES boy NSIBLE eee Address, 
P311, “ The neer” Office. P31l B 

Naval Engineer Officer (273), 
+ through wounds, DESIRES APPOINT- 


MENT; 12 years’ naval, marine, and —_ engineering. 

Exp. in all classes of work, i 

engines ; also repair work and plant an Bay Thoroughly 
tical and well cine ; three years’ Works Engineer.— 
0, Crescent-road, Southpo Bs 378 B 


Te Firms a uiring Increased 


oe ne ry MA) ane. (38). ate y Diamenan, 








We anted Immediately, 200 to 


250 B.H.P. GAS ENGINE, to work on suction gas, 
with fly-wheel, suitable for driving dynamo ; rope drive prefer- 


ble. 
One GAS PRODUCER, suitable for either anthracite. eoke, 
=< gees refuse, with scrubbers complete, for 150 B.H.P. gas 


ar on "GENERATOR, 400 volts, 50 ported, S00 K.W. 
Address, 727, ** The Engineer” Office 727 ¥ 


anted, Lathes, 6in. to 8in. 

contre bed, screw-cutting; also PILLAR VER- 

TICAL or DRILLING MACHINE. State best price.— 
ROBINSON, Pemberton Works, = 424 











fully fi le experi 

seropian meer on 3, fand Pepetiton work. 
iser; consigacably 

cin inarian.—W. M., 1 


“Exceptional 
utput strict dis- 
, Westminster rd., Handsworth, oe 








rained Business Man, with 15 

years’ varied engineering experience, KS POSI- 

TION 9 MANAGER or ASSISTA i MANAGER of Small 

Works. Accustomed to control. First-class commercial 

knowledge. Highest references. Younv, energetic. and 
resolute.—Address, P375, ** The Engineer” Office. P375 B 


Works Construction Engineer 


(Mechanical and Electrical), with extensive experi- 
— in = design and lay-out of new works, with own — 


m pris ughtsi ete Costs Clerk and Foreman 
will ews 4 be free to UNDERTA 


KE the complete 8 PER. 
VISION of new Mea CONSTRUCTION = id, 3, Nichol - 
Write, = «» €.O, td., 5, Nicholas- 


. Vickers and Co., 
lane, E.C. 


W ie Engineer (41), W. ith 
extensive and varied experience in the design, erection 
and maintenance of were <7 and semrenses also thorough 
cmemereial ep — 5 RES rr msible POSITION as 
ENGIN KS MANAGER Wri ite, 3 €/0. 
an Vickers and Co., Ltd., 5, Nicholas lane. E.C.4 507 » 


W orks .Manager or Superin- 
TENDENT DESIR ENGAGEMENT ; practica 


engineer, energetic, tactful, and first-rate organiser ; exper! 
enced in large and medium work and the production of 1 smali- 











anduing large quantities; strict disci + een, to 
ating male 3 and female labour.—Address, Pies essere 
B 








urners Wanted for Urgent 
Government work; must be used to micrometer 7 
protractor. No one already on Government work will be 
engaged. 
Apply your nearest Employment Exchange, mentioning 
‘The Engineer” and No. A3596. P367 a 


Works Manager (40), Shortly: 


disenga DESI responsible POSITION ; up 
to-date practical and commercial Sapecnce in large works 
organisation and production; high-class engineering ; excel- 
lent references.—Address, P. P37, “The Engineer” ange 
B 





Advertiser Seeks Position in 


Southern Counties in Engineering Factory—Motor Car 
Manufactory preferred—to take charge of production and 
to generally supervise stores arrangement and stock, and the 
flow of work through the factory. Varied experience; good 
organiser in up-to-date methods. 

resent at LIBERTY. 

Address, P366, “The Engineer” Office. 


Arehitect, Open Take Position 


either ey] Wo r kindred trades ; fully practical 
all kinds steel work; used handling large contracts record 
time ; ai hest references ability and character.—Address, 
P. e Engineer ” Office. P363 B 


A ssistant Mana ager or Position 
of Trust WANTED by Young Man, aged 27; 34 _ 
machine superintendent ; experience in sae work, large 
and small. Board of le cert.; first-class credentials.— 
Address, P338, ‘‘ The Engineer” Office. P338 B 


E., Over Military Age, Wants 

* POSITION. Experienced in office and on works, 
railways, bridges, warehouses, and constructional work. 
Surveyor and draughtsman. Will go abroad.—Address, +7 
“ The Engineer ” Office. P36 


P366 B 














(Shemical Engineer (32). 


Oleum, sulphuric acid, gas Bg roducers, 
general chemical plant engineering. horoughly 
experienced in design, erection, and working wit 
leading firms. Five es University ; se. 

Honours gy SF . Inst. Mech. = _ 
Replies, P359, “‘ The sania ” Office. B 





(Jonstructional — E ineer and 
REINFORCED CONCRETE ~ PERT (B.Sc. (Hons ), 
A.M. Inst. C.E.), first-class practical experience in design of all 
kinds of structures, DESIRES CHANGE.—Address, P389, 
The Engineer ” Office. P389 B 








Wanted, Modern 


High - - class 
Direct-action PUMPING ENGINE (new or good 
second-hand), capable of pumping 400 gallons per minute 
against a head of 600ft.; ne at ithe pump 140Ib.— 
Address, 749, “ The Engineer” 749 ¥ 


WANTED, NAMES OF MAKERS OF 
THE FOLLOWING PLANT: 


ROLLING MILLS FOR SQUARES, ROUNDS, AND 
LIGHT STEEL BARS. 

TUBE ROLLING AND MANUFACTURING PLANT. 

UP-TO-DATE MACHINERY FOR COILING AND 





CUTTING OFF HOOP IRON FROM STRIP 
MILL. 
Gempihe Sasietians of the above items are required for 
ent wi 


akers of any of the above plant to address, 583, “‘ The 
Engineer ” Office. 583 F 


Wanted. Set of Rolls, Suitable 


for Curving Iron and Steel Tees up to 2in. by 2in. 
_ gag and illustration.—Address, 725, “‘ The Hagineer * 


Wanted, Set of Second-hand 


HOG BACK ROLLER CRUSHERS, rolls l8in. b 
rd 1 Poe weighted. Iso One Blake type STON 

ER, size not less i 20in. by 10in. State where to be 
ec nad price on rail.—Address, 729, “The Engineer” a 


Wanted, Time Register, Any 


make; must be in good w State 
and hg 3 price.—Box T.R., Smith's ys Baas Lid, 100, ne 


anted, Tube Mill, 16ft. by an, 


+ camen t grinding. Also BALATA | ant DOUBLE 
LEATHER BELTING, 8in. to 12in. wide.—A: anes peetiee- 
lars and price to P319, ** The Engineer ” Office. 


Wanted, Well or Saddle Tank 


M LOCO., 4 wheels coupled, 4ft. 84in. gauge, 
8in. to 10in. cylinders. Must be in first-class condition. State 
lowest price, giving makers’ name, number, and complete 
specification, a = working weight, and where to be 
inspected.—YORK E ELECTRIC POWER  CO., 
Dewsbury. 685 F 























Chuet Draughtsman, A.M. Inst. 
C.E., expert in L.C.C. 4 Jatione for steel and reinforced 
concrete structures, DESIR: CHANGE, ferably as 
MANAGER.—Address, P263, ** The Engineer” Office. P2635 » 
De ughtsman, 
rs, DESIRES “ania and varied experience, seek- 
ing ENGAGEME. as CHIEF 
@ MAN ein oe po district. Practical 
wi isan ti A 
and tactful disciplinarian. Thoroughly conversant with 
aeroplane, jig and tool, structural, building and general 
design. Excellent testimonials. —Address, P372, “The 
Engineer” Office. P372 B 
tructural Draughtsman Desires 
SIT.; used to taking out ‘dress Por designing, and sup- 
eriptending erection, &c.—Ad 79, wie, a Yi 





Foreman (st) Desires Similar 
POSITION or ASSISTANT WORKS MAN>GER; 
thoroughly conversant with modern methods of organising, 
repetition work, jig and tool design, also had a wide eee 
with gas and oil engines both at home and abroad.—Ad a, 

P360, ** The Engineer ” Office. 


Foundry Foreman, Aluminium 
and gun-metal, SEEKS CHANGE with a progressive 
firm. Thorough technical and practical knowledge of all 
branches, including test bar work in Standard A.LO. and 
Admiralty alloys. Esed to control of male and female labour ; 
well up in repetition aircraft work ; big of to lay down new 
ets first-cl references. —Address, P36l, ** The — 
B 


Machine Shop Foreman (32) 


UIRES POSITION on Repetition Work. Used 
Highest oe 
B 








to handling male and female labour. 
Address, P370, ‘‘ The Engineer ” Office. 


et Disengaged, Foreman 


a MAKER. Expert experience water-tube and 
Strict fl up 





boilers, constructional steelwork, &c. 
to to date. —Address, 695, ‘The Engineer” ce. 





? : ; 
(Contractor s Agent, with First- 
CLASS experience in management of large contract work, 
now serving in France, would LIKE INTERVIEWS next time 
on leave, with view engagement after war.—Address, P371, 
“The » Engineer” Office. 7lB 


7 ° 
Discharged Soldier, A.M. Inst. 

draughtsman, DESIRES HOME WORK. 
Will assist lensinecrs and Contractors in design, detail draw- 
ings, tracings, quantities, &c., for engineering and _construc- 
—_ work. State terms.—Address, P362, ‘‘ The gex* 


Filectrical Engineer, Aged 36, 

OFFERS his SERVICES for” responsible position 
as MANAGERor REPRESENTATIVE. Any part of country. 
Scientific. technical, poe and commercial experience ; 
15 years Tyne-Pees area to controlling and organising 
men.—Address, 750, ** The Engineer” Office, 750 B 














Screw Gauge Foreman Desires 
SeeTEGS with reputable firm having trouble in making 
—— ‘gauges to N.P.L. tests.—Address, P386, “ The Bameort 





firm of Engineers in 


me 
A x an "OPENING for a YOUTH of Good 
Education as PREMIUM PUP 
the course te iapeaee both Works and Denying. <f 5 
Addi Ei 3 
ec Sc., 


ress, 2002. ** The 

[2st C.E., Inst. ; 
at 4 erty me EXAMINATIONS. —Mr. G. P. 
KNOW B.Se., . Inst. , &c., personally PREPARES 
CAN DIDATES: either orally or by satcaubondanes, Hundreds 
of successes during the past twelve years. Courses can be 
commenced at any time.—39, Victoria-street, eee 4 .W. 
E 


2002 « 
<] 



























W anted, % Horizontal Engines, 
right et left hand, 10in. cylinders, 20 stroke or nearest 

~~ high-class engines, in good condition.—W. ROLLINSON 

and SONS, Ltd., ford Ironworks, Nottingham. 736 ¥ 


W anted, 20in. Centrifu ugal Sy- 
PHON PUMP; also HIGH-SPEED ENGINE, 
comet direct, required for permanently draining fenland. 
Must be in good condition. — Particulars and price to 
SY CAMORE and SON, Ramsay, Hunts. 719 F 


W anted, 20-30 Good Second- 
HAND ROLLED H-JOISTS, 25ft.-30ft. long by 18in. 
by 7in. section; and a SECO} ND-HAND BUILT 


GIRDERS, each "about 45ft. long. Send full particulars, 
poms lowest price per ton.—Address, 643, ** The — 


W anted, 350 Yards Double 
STEEL RAIL, secondhand or new, about per 
yard.—Prices, full particulars, &c., to WM. ASQUITH. gin 

Highroad Well Works, Halifax. 179 


(Soal Wagons Wanted, Modern 


type and in good condition, for cash and early delivery. 
to 1 dress offers with enim to 
¥ 














Any ‘umber up to 150.—Ad 
533, “ The Engineer ” Office. 


OLD GALVANISED SCRAP, 
NEW GALVANISED CUTTINGS, 
AND OTHER ZINC-COATED MATERIAL 
PURCHASED IN ANY QUANTITY, 
at highest prices, by 
HENRY LEVIN, WEBB AND CO., 
Sugar House-lane, 
Stratford, E. 15. 


Reguired Immediately for Mu- 
ITIONS, a UNIVERSAL GRINDING MACHINE 
capacity about {2in. by Sin. with internal grinding attach- 
ments ; if second-hand, ——— _ and ready for 
work cncattel. Release pa epg ody obtained.—Full par- 
ticulars and price to STERLING TEL PHONE and ELEC- 
TRIC CO., Ltd., Dagenham, Essex. 73lr 


Roller Wanted for Agricultural 


wees about 3ft. to4ft. diameter.—State full mgs = a 
and peice, ie if — for tracter or horses, and how 
sary, to .” 6.0, Deacons, 7, Leadenball-street, "Ec Be 
F 





636 F 











ok ILERS.—Galloway, 26ft. by 7ft., 18ft. by 6ft., and 15ft 
PUMPS —Three Westinghouse Vertical and one Worthiny. 


ton Vertical. ™ 
MOTORS.—One D.C., 240 v., 3000 revs, 3 H.P.: one A 
also one 15 H.P. Control 


460 a 25 periods, 3-phase, 24 H.P.; 
G. ELLIOTT and CO., Lt1., 188, Long-lane, S. E. Res. 7¢ 


Fine 30 H.P. Compound Beni i- 
portable ENGINE and BOILER, insured 130 abs 201 
50 H.P. Compound Vertical Robey ENGIN RF, £100. 

60 H.P. Compound Horizontal Robey ENGINE, £120 
Address, P380, *- The Engineer” Office. 


Fer Disposal, New Plant for 
caukicnaeane of PETROL :— 

Six Horizontal STILLS, complete with tubes. 

24 CONDENSER BOXES for above. 

One 150 B.H.P. National GAS ENGINE, latest typ" 
arranged for direct-coupling to generator, and with con 
pressed air starter. 

Two 9 K.W. D.C. Siemens ELECTRIC GENERATORS. 

Two motor-driven SCREWING MACIIINES, by Maiden 
and Co., of Hyde, from 6in. to 8in., with motors complete. 

Complete GAS PRODUCER POWER TEANe sfRerpely 
Barony Revolving Grate System); about 1250 B.H.P. with 

racite; one Producer stand-by; can be adapted for 
Gaaeent fuel. 

The above plant iejant as delivered from the various makers, 
has never been v erected, and can be despatched at once 
Lying at Thames a Essex, where it may be inspected by 
special appointment. Full particulars and prices on applica- 


tion. 
GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 


ry 





P380 





275 c 


or Hire, Pumps and Well- 


BORING TOOLS for Contractor's Deep Wells, &. 2in. 
to 24in. diam.—R. RICHARDS and CO., Upper Ground 
street, London S.E. Telephone No. 978 Hop. $22 ¢ 


Sale :— 


or 
F Quantity good SECOND-HAND l8in. gauge 


PORTABLE RAILWAY 


complete with Two TURNTABLES and Three Sets POINTS 
and CROSSINGS to suit. 15 Set 2¢in. Gauge Points and 
Crossings, new OF, a 24in. gauge. Sleepers, Crossing 


Timbers, and Pi 
B. M. "RENTON and CO., 
Market-place-buildings, High-street, Sheffield. 


For Sale :— 


Qne Cochran VERTICAL TUBCLAR BOILER, 13ft. high 
by 6ft. diameter, passed for 100 lb. working pressure, and 
compote with Hudson Economiser and Feed Water Softening 








Spl 3006 





Nine Under-driven MORTAR MILLS, from 6ft. 6in. to 8ft. 
diameter pans, both portable and stationary 

Three HYDRAULIC PRESSES, 6in., din. and 12in. rants 
respectively, short stroke, complete with hand punips. 

Nearly new HORIZONTAL STEAM ENGINE, in. 
eylinder by 18in. stroke, driving a 9 K.W. Dynamo, by 
Crompton, 200 volts, 45 amps., 700 revs.; or ‘would sell 
separately. 

15 BOILER TANKS, from 1000 to 7000 gallons capacity. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 


London E. 14. 2012 o 





For Se Sale 
X GIRDER. 27ft. 2in. long. 


One pitta) 13ft. 8in. pee. 
| ew] Flat-to ROOF SPANS, 27ft. lon; 
Three CAST [RON MAIN PIPES, l2ft. one, ft. dis., gin. 
thick. 
: Tons 6 by, PeRow RUBBING FEATHER-EDGE BARS. 
ROUGHT IRON FIRE-BARS, 2ft. Sin. long, 


ae, £10 oer ton net, delivered free to works or rail lonte. 
Address, 737, ‘* The Engineer ” Office. 737 





For Sale :— 


One Willans-Parsons STEAM TURBINE, direct 
a to Westinghouse Alternator, 1200 K.W., 1200 
a 11,000 volts, 3-phase, with exciter, condensitig 


t, &e. 
350 KW. ALTERNATOR, three 


Thee 50 cycles, 
Uy B.'T.H. Co., driven b 
nes 


Cross-com- 
er. cyl., in. L.P. eyl., 
c, &e. Very fine set. 
“920 K.W. SET, com- 
rising Tri IRB erica Vertical Enclosed Engine, by 
Betis an Moree ; aiherneter by B.T.H. Co.,, with 


rting’s Ejector Condenser, &. c 
Two Willans RECIPROCATING STEAM EN- 
GLNES, each direct a ager to Westinghouse D.C. Gen- 
erator, K.W., ree 220-230 volts, with surface 
condensing plant, air an circulating pumps. 


One 


AIR COMPRESSOR, by Hoiman; Cross-com- 
und Engine, with condenser ; h.p. cyl, 15gin. dia; 
~ in. dia. by 4ft. stroke ; capacity, 1 cub .ft. 


Steam- ‘driven AIR COMPRESSOR, by Markham ; 
300 cub. ft. free air per min. ; 80 1b. to 100 lb. air pressure 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel.: 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “Engineer, Wakefield.” 2017 e 


or Sale, Blower, »_din., with 
diate Dispos “a. S iE KING. wane Pia eaten. 
Nailsworth, G! 


.» Ltd., Raging. 
Fer S Sale Fowler 8 H.P. Bd 
wikis Pawning, 


Compound Pog A aa mounhen, = 

te ressure automatic 

ave al and force yrater ith lub . Sellin; ng 
—- shortage of men.—Address, 701, ‘“*The mene 
For Sale, One Double Horizontal 


Somooena Corliss JET CONDENSING ENGINE, 
KING 
@ 











00 H.P., with rope fly-wheel.—Please apply, H. J. 
and GO.” Ltd., Nailsworth. 999 
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MID-SCOTLAND SHIP CANAL SCHEMES. 


THE advocates. of the rival schemes for a ship canal 
connecting the Firth and the Forth have long been 
in the field, and conditions arising out of the war, 
which point to the strategical value of such a water- 
way, have recently served to bring the question 
of making a canal across Scotland more pro- 
minently forward.. The present position is that a 
Government Committee, on which the Admiralty, the 
Board of Trade, and the Committee on Reconstruction 


| 
| Whitworth and Co. are now taking an interest ir the 
subject, and have informed the Glasgow Corporation 
| that in addition to what they have done in connection 
| with the Loch Lomond, route they have in course of 
preparation an alternative project for a eanal by the 
Bonny and Kelvin route, and that the plans will be 
ready shortly. There is thus a good prospect that the 
data for a consideration of both schemes will be 
before the Government Committee. A promise has 
| already been given by the Admiralty, as a result of the 
strong representations made some months ago, that 
| before a decision is reached on the details of the 
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Fig. 1—FORTH AND CLYDE CANAL—DEVELOPMENTS IN THE GLASGOW DISTRICT 


are represented, has the canal project under con- 
sideration. It would appear that the Admiralty ‘s 
still disposed on naval grounds to favour the Loch 
Lomond route, of which detailed plans have been 
prepared and submitted by Messrs. Sir W. G. Arm- 
strong, Whitworth and Co., on the basis of earlier 
reports made by Messrs. D. and C. Stevenson. It is 
felt that the existence of the Government Committee 
gives an opportunity for pressing the claims of the 
direct route, and steps are now being taken to form a 
Parliamentary Committee to bring before the Govern- 


scheme, the case on behalf of the different routes 
shall receive the most careful consideration. It is 
understood that the ports question at issue is now 
being considered by a Government committee, and 
the opinion is held in Glasgow that.a decision to 
construct-the canal has been reached, and that only 
the question of route remains to be determined. 


HISTORY OF THE PROJECT. 


It was Daniel Defoe, who, in 1724, first directed 
attention to the need for such a waterway. In his 


tour in Scotland he wrote: * The Clyde and the Forth 


and the east of England, even to London. Nay, 
several ports of England on the Irish Sea from Liver 
pool, northward, would all. tradé with London by 
such a canal. It would take a volume to lay down 
the several advantages that would immediately 
accrue from such a waterway, and, in particular, in 
times of war. But it must lie over till posterity, 
by the rising greatness of our commerce, shall not 
only feel the want of it, but find themselves inclined, 
as well as able, to effect it.” 

This was a somewhat remarkable forecast. A 
generation later the idea of constructing such a canal 
made an appeal to Smeaton, who surveyed a route 
and reported on a canal through the Forth valley 
and Loch Lomond. Another engineer, Stevenson, 
projected a canal between Edinburgh and Glasgow 
| in 1817, and in the year 1854 Macfarlane put for- 
| ward plans for a ship canal on lines somewhat similar 
to those advocated by Smeaton. All that has hap- 
| pened up to the present time, however, has been the 
| construction of the existing barge canal between 
the Forth and Clyde. It is now 126 years ago since 
| that little waterway was, by the aid of a Government 
| loan, completed. In its early days it was a success- 
| ful enterprise. The dividends paid gradually rose 
| from 10 to 25 per cent., and at one period the £100 
| shares were quoted at £500. It is said, indeed, that 
| but for the rapacity of the old shareholders a canal 
| at sea level might have been, in existence to-day. 
| The directors of the old company desired to employ 
‘the earnings of the undertaking in deepening the 
| waterway until it reached sea level, but it is recorded 
| in the old canal archives that the indignant share- 

holders called a meeting in London and insisted on 
| the earnings of the company being paid away in divi- 
dends rather than on the ambitious improvement 
scheme which had found favour with their far- 
sighted directors. 








THE DIRECT ROUTE. 


The idea of the ship canal at sea level took a firm 
| grip upon the imagination of the last generation. It 
| is now 25 years since Mr. Law Crawford, a Glasgow 

man, was imbued with the idea of a deep canal for 
commercial vessels parallel with the barge canal along 
the Kelvin Valley. Mr. Crawford formed the National 
| Ship Canal League, and the plan put forward by that 
League, although not for a sea-level canal, was for 
| a ship canal over an elevation of 95ft. by series of six 
locks up and six locks down, with a depth of 26ft., at 
|a cost of £6,000,000. Compared with the existing 
10ft. barge canal, with 39 locks, this was a great 
advance. Ata later date, on the initiative of Admiral 
Sir Charles Campbell, the Mid-Seotland Ship Canal 
National Association was formed, and is to-day the 
advocate of the Direct route. In.its latest phase 
the canal favoured by this Association would begin 
in the Forth, at Grangemouth, and would pass near 
the towns of Falkirk, Carron, Larbert, Denny, Bonny- 
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Fig. 2—FORTH AND CLYDE CANAL-—PROPOSED DIRECT ROUTE 


claimed for it by Glasgow and other interests. The 
Admiralty has asked for detailed sketch plans and | 
estimates of the direct route. This scheme has 
been the subject of a preliminary 
survey, but it is believed that the Committee of the | 
Glasgow Corporation, which has the matter in hand, | 
will obtain sanction for the necessary expenditure 
to enable this scheme to be placed before the Govern- 
ment in the same complete form as that of the Loch 
Lomond route. Even if the Corporation should, fail 


1o act, it is expected that the necessary plans will be 
prepared at 


an early date. Messrs. Armstrong, 


may be said to cross Scotland, the two Firths being | 
only a few miles apart, and, if joined, they would divide | 
Nor can I refrain from mention- | for a canal with a summit level of 95ft., as advocated 


it near the centre. 


ing how easy a work it would be to make a canal | 
from the Forth to the Clyde, joining the two seas, | 


as the King of France has done in a place five hun- | 
dred times more difficult, from Toulouse to Narbonne, | 
and as the Tsar of Muscovy, Peter, justly called the | 
Great, has done in several places of infinitely greater | 
difficulty and expense. What an advantage to com- | 
merce it would be! It would establish trade and | 
open a communication between the west of Scotland 


bridge, Kilsyth, Kirkintilloch, Milngavie, and Mary- 
hill, terminating at Clydebank. The original scheme 


by Mr. Law Crawford, was designed to bring the cost 
within a sum which would render the undertaking 
independent of Government aid, but with the assur- 
ance that Government assistance on the financial 
side would be forthcoming for a Mid-Scotland Canai, 
it is proposed that the canal should be excavated 
almost to sea level, with regulating locks at each end. 
The proposed depth of water is 40ft., with a bottom 
width of 148ft. When the scheme was first put 
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forward the junction with. the Clyde was to have been 
at Yoker, but the industrial development which has 
smece taken place in that area would entail corsider- 
able engineering difficulties, and in their most recent 
form the plans provide for a junction with the Clyde 


at Clydebank, where there is ample room for docks | 


and other terminal facilities as well as for the industrial 
development which would follow the construction of 
the waterway. It would be necessary if this plan were 
adopted to dredge a deep water channel in the Clyde 


to give access at all conditions of the tide to the | 


proposed dock system, the position and extent of 
which is indicated on the accompanying plan Fig. 1. 

Ths route the canal would follow is illustrated in 
Fig. 2, which also includes a geological section. The 
distance between Clydebank and Grangemouth is 
30}$ miles, and if the proposed docks were constructed 
at Clydebank instead of at a point nearer Glasgow, as 


some have advocated—but as to which there would be | 
‘swing bridges would be required. 


difficulties on the engineering side—it is believed that 
the engineering features of the scheme present no 
special difficulty. The broad differences between this 
and the Loch Lomond, route is that the latter is 
at the level or Loch Lomond, while the direct route 
is at the level of high water of spring tides. As 
the plan indicates, the proposed route would for 


2a considerable distance be parallel with the ex- | 


isting canal. At the Glasgow end the latter would 


| joint scheme of swing bridges or tunnels. 


and they clearly mark out, urge the: advocates of | 
the scheme, the best line for the proposed canal. | 
The geological maps show that for three-fourths of 
the route of the proposed waterway the excavation 
would be through superficial deposits of sard and | 
gravel, ard for the remaining fourth of the distance 
through sand, gravel, ard rock. At the Glasgow 
end there would be 13 miles of excavation along the 
bed at Kelvin Valley through sand and gravel, the 
cuttings varying from 140ft. down to the level of the | 
Clyde. For the next 8 miles the excavation would be 
through sand, gravel, and rock, varying from 120ft. 
to 180ft., while at the Grangemouth end the route 
would lie along the old Carron Valley, the cuttings in 
sand and gravel varying from 40ft. to 130ft.  Diffi- | 
culties in connection with existing roads and railways 
are by no means serious. Seven railways would be 
intersected, but they would be chiefly negotiated by 
fixed bridges, except at the Glasgow er.d, where some | 
Two important 
lines are the Lanarkshire and Dumbartonshire 
(Caledonian), ard ihe Clydebenk Lire of the North 
British, which it is thought might be the subject cf 2 
Then there 
are the Helensburgh line of the North British near 
Canniesburn, which is at an elevation of 90ft. x bove | 
the proposed canal level; the Kelvin Velley line 
near Summerston at a level of 110ft.; the Campsie | 


| warships and merchant vessels. 
' that the Direct route canal suffers from the 


| the 


chiefly to bring the ports on the Clyde and Forth 
nearer together, but to provide a through route for 
It is pointed out 
disad- 


vantage that the proposed entrance to the Clyde 


}at Clydebank is many miles from deep water, andl 


that, in any case, it would be undesirable to crowd 
the upper reaches of the Clyde with through traffic. 
For this and other reasons they have turned their 
attention to the Forth valley as the best route for 
waterway. Messrs. D. and C. Stevenson, who 
have reported on the engineering aspect of this route, 
express the opinion that it offers many advantages 
The oviginal idea was to dredge a channel in the Forth 
from just above Rosyth to Alloa, a distance of eight 
miles, and to construet locks at that point to raise 
the canal to the level of Loch Lomond, which is only 
22ft. above the mean level of the sea. From the 
Alloa entrance such a canal would be carried up the 
valley of the Forth, keeping in the lowest ground 


| as far as Buchlyvie, a distance of 20 miles from Alloa, 


up to which point the land is nowhere higher than 
50ft. above sea level, thence pass through the haunch 
of Ben Lomond into the valley of the Endrik by a 
deep cutting and carry the canal into Loch Lomond. 
Loch Lomord would be left at 'Tarbet, and the canal 
carried by a short cutting of 1}? miles to Arrochar, 
on Loch Long, where locks would drop the waterway 
down to sea level. The difficulties of following this 
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have to be diverted, but would not be interfered | branch of the North British near Birdston, which is 
with in any other way. Near Canniesburn the | constructed ona high level ; the Denny branch of the | route are by no means light. In the first place it would 
ground rises to about 60ft, above sea level, whence Caledonian near Cermuirs, ard the Lerbert Main | involve the crossing and re-crossing of the river Forth 
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Fig. 3—FORTH AND CLYDE CANAL—-ALTERNATIVE LOCH LOMOND 


the canal would pass into the Kelvin Valley, which is 
at about 110ft. above sea level. Following the line 
of the Kelvin Valley the waterwey would be carried 
on the north side of Kirkintilloch and south of 
Kilsyth at Kelvinhead, the highest point of the pro- 
posed route. There for a distance of 13 miles the 
ground veries from 100ft. to 160ft. above 
sea level, and cuttings ranging in depth from 150ft. 
to 200ft. would be required. From Kelvinhead 
the canal would be carried down the valley of the 
Bonny Water, keeping to the north of Bonnybridge, 
where the level of the land is 120ft. above the sea, ard 
thence to the junction of the river Bonny and the river 
Carron. There is a gradual fallin the level of the land 
towards Grangemouth, and on the last section of its 
length approaching the Forth the construction would 
be through !evel country. The canal would enter 
the Forth at the mouth of the Carron near the Beacon 
Lighthouse. 
in number, one 900ft. long by 100ft. in width, and the 
other 400ft. by 50ft. 

The geological features of this route are indicated 
in the section in Fig. 2, derived from the survey 
maps of the Geological Department. This section 
shows the strata which would have to be excavated 
to form the canal at the proposed level. In pre- 
glacial times there existed the great Kelvin Valley 
on the west, and the Carron Valley on the east, and 
there are geological indications that the sea at one 
time met across the waist of Scotland. These valleys 


became gradually filled up with superficial deposits, 


The locks at each end would be two! 


Line of the Caledonian Railway. It is thought 
that the Denny branch might be diverted, but that 
the others, with the exception of the two at the 
Clydebank end of the canal, could be raised and carried 
over the waterway by fixed bridges. Two private 
lines of Messrs. Baird and the Carron Company, 
which are also intersected, would be taken over the 
waterway by swing bridges. There are twenty-one 
roads which would have to be provided for. 

The advocates of the scheme lay particular stress 
on the fact that the whole of the proposed route is 
through populous country, rich in industries, and thet 
the waterway would touch the municipal boundary 
of Glasgow at a point within four miles of the Roya! 
Exchange. It is estimated that a ship could make 
the passage between the Forth and the Clyde in from 
4} to 4? hours. At pre-war prices the cost of con- 
structing the waterway by the Direct route was 
calculated at about £24,000,000. The engineers who 
have been mainly associated with the preliminary | 
reports on this route are Messrs. Crouch and Hogg, of 
Glasgow. 


THE LOCH LOMOND ROUTE, 


Those who favour the Loch Lomond route, and 
it is believed that Smeaton, although he did not 
recommend it, had that route in his mind, do so in 
the belief that it would best fulfil the object of the | 
proposed ship canal, which is not intended to serve 
or open up for public works new country through 
which the line of canal may happen to pass, nor even 


ROUTE 


at several places, and would necessitate no less than 
twelve diversions of that river; a second difticulty 
is the resiricted space near Stirling, in which to find 
accommodation for the river, the existing railways 
and the canal. 

The engineers consulted therefore recommended 
a somewhat different route, constructing the entrance 
locks from the Forth at a point just north of Grange 
mouth, passing south instead of north of Stirling, 
and reaching the valley of the Forth west of that city 
By this route the distance from the Forth just above 
Rosyth to the Cloch Lighthouse, in the Firth 
Clyde, would be 51 nautical miles, of which 30 miles 
would be in canal and 21 miles in open water in Loch 
Lomond and Loch Long. The deepest cuttings 
on this route would be 191 ft. at a point immediately 
south of Stirling, 285ft. at the head of the Forth 
Valley, and 142ft. between Tarbet and Arrochar, 
but these are maximum depths, and extend only 
over very short distances, the average depth of 
cutting being about 100ft. Loch Lomond, the sum- 
mit level of the canal, has a water area of 21,000 
acres and ample gathering ground, comprising 290 
square miles, so that ic would form a practically 
inexhaustible reservoir for supplying the locks wih 
water. The designed width of the canal is 100h. 
in the bottom, with passing places at every five miles, 
and in order to accommodate vessels of the deepest 
draught, including damaged battleships, the pro- 
posed depth is 36ft., but this depth could be in- 
creased if necessary. The dimensions of the locks, 
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which would be double, would be 900ft. by 100ft., 
and 450ft. by 45ft., which are almost the same dimen- 
sions as those proposed for the direct route. The 
lift at the Forth end would be 13ft. at high water 
and 3lft. at low water, and at Arrochar 17ft. and 
27ft. respectively. There are no railway swing 
bridges on the route, and only seven road swing 
bridges. The three railway lines which would 
have to be crossed, the Caledonian at Larbert, the 
Forth and Clyde Junction Railway at Balfron, and 
the West Highland Line at Arrochar, and most of 
the roads could be carried over the canal by fixed 
bridges, so that the navigation of the canal would 
be particularly free from stoppages to allow traffic 
to pass. The sharpest curve on.this route would 
be one of two miles radius, which is much flatter 
than the curves on the Clyde, as, for example, at 
Greenock, where there is a curve of only three- 
quarters of a mile radius. The watercourses which 
would have to be crossed are few in number and 
small, and could be easily taken across the canal by 
syphons. The Endrick, which is the largest of them, 
is the only one that would require to be diverted. 
A regulating lock would be formed at the head of 
the Endrick Valley, which would be used when Loch 
Lomond was in a flooded state. The whole canal 
has been estimated for as open cutting ; the borings 
show that the material throughout the whole length 
of the canal is suitable for forming such a cut, being 
soft where the excavations are shallow, and in rock 
where they are deep. The disposal of the excava- 
tions, estimated at 170,000,000 cubic yards, where 
not utilised in the canal works could be easily and 
cheaply effected owing to the proximity of waste 
ground to the canal as at Flanders Moss, and the deep 
water in Loch Lomond and Loch Long. The foun- 
dations for the locks at the Forth would be deep, as 
the formation is in alluvial sands and clay, and the 
Arrochar locks would be built in a schist formation. 

Both the approaches to the canal are in smooth 
water and free from dangers to navigation. Loch 
Lomond has ample depth for vessels of the deepest 
draught, and the western outlet into Loch Lony is 
in a depth of water which would enable ships of the 
largest class at once to proceed to sea. The accom- 
panying plan and profile indicates the route it is pro- 
posed to follow and other features of interest. The 
estimated cost of the undertaking founded on actual 
survey, careful measuring and borings is on a pre- 
war standard £20,012,500, and if it should be decided 
to increase the width of the canal to 148ft., the esti- 
mate would be increased to £24,400,000. The cost 
of maintenance is estimated at £60,000 per annum. 

It will be noted that neither of these schemes 
provides for a canal by a cut taken right down to sea 
level to avoid the necessity for any locks. It is, of 
course, recognised that a sea-level canal would have 
presented many advantages, but there are good 
reasons why both plans include locks at each en- 
trance tothe canal. There is first the important fact 
that, although the mean level of the sea is practically 
the same in the Forth and in the Clyde, the levels 
of high water and low water are not, and further, 
the times of high and low water do not coincide, so 
that if the sea were freely admitted to such a cut as 
an open sea-level canal would be, there would be a 
danger of somewhat rapid tidal currents being set 
up, which might prove a hindrance to navigation. 
Moreover, the expense of such a cut would be a 
serious addition to the cost of the waterway, and 
would scarcely be justified by the doubtful advan- 
tages to be gained. 








THE PRODUCTION AND PREPARATION OF 
RAW RUBBER. 
No. IV.* (Conclusion). 
DRYING AND SMOKING PLANT. 

AFTER washing and sheeting the rubber is dried, 
very commonly by natural influences, simply by 
hanging the sheets over wooden poles in galvanised 
iron drying sheds. If the rubber is to be smoked as 
well as dried, arrangements are made for delivering 
into the shed the requisite quantity of wood smoke. 
A form of rubber smoking shed, supplied by Messrs. 
Francis Shaw, is illustrated in Fig. 17. The fires 
placed beneath the floor of the drying room cause 
a natural flow of hot air and smoke, which dry and 
cure the rubber sheets in a short time. In other 
designs of shed fans are made use of to deliver the 
smoke among the rubber sheets. 

It is probable that the idea of smoking the rubber 
sheets produced at the plantations arose from the 
desire to assist the drying process by the application 
of gentle heat. The planter argued, no doubt, that 
as he had to make a fire to get the heated air required 
he might as well use a fire the smoke from which, if 
delivered into the drying room, would cure the rubber 
at least on the surface. The drying temperature 
cannot, of course, be made great for fear of causing 
the rubber to reach its plastic stage. 

To accelerate the evaporation of the water without 
employing a temperature likely to cause plastic flow, 
the drying of the rubber in a vacuum evaporator at 
once suggests itself. Such vacuum stoves are made 
and are used extensively, we believe, in Ceylon, 
and, to a much lesser degree, in Malaysia. They 





* No, III. appeared November 23rd. 





have certain distinct claims to attention. They | by changes inthe humidity of the atmosphere, whereas 
permit the rubber to be dried in a few hours, as com- | air drying is dependent, to a very considerable degree, 
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Fig. 17—SHAW’S RUBBER SMOKING SHED 


pared with a fortnight to several months, in the case | on atmospheric conditions. On the other hand, arti- 
of air drying. This is of great importance on ocea- | ficial drying can be taken exception to on various 
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Fig. 18—DAVID BRIDGE AND CO.’°S VACUUM DRYING PLANT 


sion, for the quicker rubber can be dried the less is ; grounds. There are practically no technical objec- 
the risk of disease appearing on it from the action | tions to its use, although some hold that artificially 




















Fig. 19—VACUUM RUBBER DRYING APPARATUS 


of moisture-loving organisms. Again, the drying, dried rubber is slightly inferior to naturally air dried, 
of rubber in vacuum stoves is practically unaffected | while, in addition, a considerable degree of careful 
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skilled supervision is necessary to get the best results boiler may be shut down or reduced in quantity, so | particularly as there are good grounds for believing 


with the vacuum stove method. The chief reason, 

however, why artificial drying is not more exten- | 
sively adopted than it is to-day, lies in the fact that 
the plantations have already sunk considerable sums 
of money in the erection of air drying sheds, and are, 
therefore, unwilling to replace them so long as they 
continue to serve their purpose with comparative 
success, by apparatus of an admittedly expensive 
nature. The adoption on an extensive scale of arti- 
ficial drying in Ceylon is to be explained by the fact 
that these vacuum stoves have been in use for some 
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Fig. 20—SHAW’S VACUUM DRYING PLANT 


time for drying various classes of produce other than 
rubber. The saving of time achieved by employing 
artificial drying is largely discounted by the fact 
that even in normal times the rubber can be shipped 
only once a fortnight or so to suit the sailings from 
the ports. : 

A typical vacuum drying installation suitable for 
dealing with plantation rubber is illustrated in Figs. 
18 and 19. The plant here represented is made by 
David Bridge and Co., Limited, of Manchester. The 
actual drying stove is represented at A. It contains 
a number of horizontal coils of piping sup- 
plied with steam, from the boiler B, and forming 
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as to regulate the temperature inside the stove. 


| Apparatus of this design is made with a shelf area 


in the stove varying from 100 to 300 square feet. 
The usual temperature employed inside the stove 
is round about 40 deg. Cent., but temperatures as 
high as 65 deg. may, it seems, be used without hurt 
to the rubber, provided the exposure to such tem- 
peratures is not unduly prolonged. The degree of 
vacuum usually aimed at is in the neighbourhood 
of 28in. The length of the drying period depends 


| that smoked crépe rubber is at least as satisfactory a 
| material, from the manufacturer’s point of view, as 
| smoked sheet. The identification of crépe rubber, 
| with a light-coloured unsmoked material, and of sheet 


| rubber, with a brown smoked material, seems to be 
established, although there is no reason whatever 
why erépe should not be smoked and sheet rubber 


| left unsmoked. 


| In any event, the objection to artificial drying 
'referred to above is no longer valid, for by a recent 
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Fig.,22—LAY-OUT FOR A PLANTATION FACTORY BY BERTRAMS, LIMITED 


somewhat upon the thickness of the crépe sheets. 
If these are thin, as it is desirable for drying purposes 
they should be, the rubber should be quite dry 
at the end of two hours or less. 

A somewhat different arrangement of vacuum 
drying plant for rubber, made by Francis Shaw and 
Co., Limited, Manchester, is illustrated in Fig. 20. 
In this case there are two drying stoves. These 
may be ren either separately or together. Doors 
are provided at either end of each stove, and are 
swung open on double hinges, instead of being slid 
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Fig. 21—BRIDGES’ VACUUM DRYING AND SMOKING PLANI 


grids or shelves for the support of a corresponding 
number of galvanised iron wire trays, on which the 
sheet rubber, usually in the form of crépe, is placed. 
The condensed steam from the coils flowing through | 
a steam trap C passes by way of the drain pipe D 
into the water tank E, whence the boiler is fed by 
means of a hand pump. The vacuum in the stove 
is created by a steam-driven air pump F, which draws 
the vapour and air through a condenser G, and re- 
ceiver H. The condensed vapour collecting in the 
latter is run off as required into the drain D. A small 
pump J, driven by belt from the air pump, circulates 
water from the tank E through the condenser and 
back to the drain D. The exhaust steam from the 
air pump is passed through an oil separator K into 
the heating coils of the stove, so that when the pro- 





cess is weli started the direct steam supply from the 


along a horizontal rail, as in the previous example. 
The condenser and receiver are grouped together, 
and are exhausted by a vacuum pump driven by a 
10 brake horse-power electric motor, or, if more con- 
venient, by belt. 

An objection which might be urged against vacuum 
drying plants of the above nature is that if it is de- 
sired to produce smoked rubber, the drying and the 
smoking have to be carried on separately, whereas 
the method illustrated in Fig. 17 results in these two 
conditions being obtained simultaneously. On this 
point it may be remarked that vacuum drying is most 
commonly applied to crépe rubber, for in this form 
the material exposes for a given area a larger surface 
than it does in the form of plain sheet... There is little 
or no demand forsmoked créperubber. Why thisshould 
be so is not known, nor is it easy to suggest a reason, 


development of their vacuum drying stove, des- 
cribed above, David Bridge and Co., Limited, have 
made it possible to carry on surface smoking simul- 
taneously with the drying of the rubber. The plant 
for this purpose is illustrated in Fig. 21. It will be 
seen that it consists in essential respects of the same 
items as.are represented in Fig. 18, except that an 
addition has been made, taking the form of a smoke 
producer and smoke cleanser. The smoke is admitted 
to the vacuum chamber through a pipe at the bottom, 
and is drawn over through the condenser and receiver 
by the air pump. The presence of this inlet to the 
drying chamber naturally affects somewhat the degree 
of vacuum that can be maintained therein. We 
understand, however, that a vacuum of 2Qin. or so 
can be readily secured. 


THE ARRANGEMENT OF PLANTATION FACTORIES. 


We have already indicated the most important 
consideration to be taken into account in the matter 
of the arrangement of rubber plantation factories, 
namely, whether there shall be one large central 
factory or several small factories distributed through- 
out the estate. So far as the internal arrangement 
of the factory is concerned, we may confine our at- 
tention to the first alternative. The internal arrange- 
ment of a small factory, the machines of which are 
in most cases operated by hand power, follows simple 
obvious lines, and does not demand illustration. 

The plan of a typical plantation factory, equipped 
by Bertrams, Limited, of Sciennes, Edinburgh, is 
given in Fig. 22. The main bay of the building is 
occupied by the coagulating tanks, cutting tables, 
where the coagulated rubber is made up into batches 
ready for the machines, and rinsing tanks where the 
| rubber is dipped in water, to remove as much of the 
mother liquor as possible. In addition, the bay 
contains, as shown, six machines of the washing and 
rolling type. The engine-house is shut off from the 
main portion of the factory, and is flanked by a coke 
store and engineer’s shop. The washing, &c., 
machines, are shown to consist of two macerating, 
three crépeing and one sheeting machine. The only 
points of difference between the macerating and the 
erépeing machines lie in the facts that the rollers of 

| the former are.more coarsely grooved, and rotate 
| with a greater difference of speed than those of the 
latter. The macerating machines perform the first 
washing of the rubber. The crépeing machines com- 
plete the washing, and give the sheets their final 
‘appearance. The sheeting machine has plain, equal 
speeded rollers. . This.factory, it will be seen, can 
turn out either crépe or plain sheet rubber. 

The power plant consists of two 80-brake horse- 

| power gas engines and two coke-fired gas producers. 
| Power is transmitted from each engine to the 
‘machine line shaft through double helical gear- 
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; 
ing anda clutch. A third clutch permits the machine | direct from the water service tank. The latter also 
line shaft to be driven as a whole or separately in two | feeds the thermo-syphon vessels and the gas pro- 
parts. Each machine absorbs some 10 horse-power, | ducers, and supplies the coagulating and rinsing 
so that about 60 horse-power is required for the | tanks. The waste water from the washing machines 
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Fig. 23--FACTORY FOR WILD VINE RUBBER BY BERTRAMS, LIMITED 














full equipment. Each gas engine is thus powerful | is returned to the service tankjby a pair of belt- 
enough, and by aid of the clutch system is arranged, | driven pumps. 
to drive either or both sets of machines. The water P 

: A VINE RUBBER PLANT. 


circulation through the jackets of the gas engine is ae : 
The factory arrangement, described above, is so 


| thoroughly typical of modern practice that it would 
serve no useful purpose to give further illustratiors 





engineers, Bertrams, Limited, of Edinburgh, is at 
work in Nyassaland. 

The African vine rubber plant grows wild and in 
vast quantities. It is in the nature of a giant creeper. 
The collection and coagulation of its latex are almost 
exclusively in the hands of the natives. The exact 
processes followed are varied. Commonly, the vines 
are tapped ; sometimes, however, they are cut down 
and chopped up, a process to which little objection 
can, be taken in view of the prolific nature of the 
growth. The native coagulation processes also 
show much variation. If tapping is resorted to, 
coagulation may be affected by the direct heat of 
the sun, by adding the acid sap of a particular tree, 
or by othér methods. If the vines are cut down 
they are chopped up and macerated in water, so that 
after a time the rubber may separate out and come 
to the surface. All these methods are necessarily 
crude, and it is not surprising to find that African 
rubber in general is not of a superior quality. 

The plant illustrated in Fig. 23 represents an 
attempt to apply modern methods to the treatment 
of African rubber vines. The vines are cut down 
by the natives with axes, and are split into small 
pieces. These are passed through a grinding machine, 
of the form shown in Fig. 24, which strips off the 
bark—the source of the rubber—from the rest of the 
stem. This machine has two rollers, one plain, the 
other grooved. The plain roller runs at a consider- 
ably lower speed than the other, and is flanged in 
accordance with Messrs. Bertrams’ patent, illus- 
trated in Fig. 14 ante. The ground bark is lifted by 
a bucket elevator—see Fig. 23—and dropped into a 
chemical tank, where it is treated with an acid or 
other coagulant and boiled. The chemical tank is 
pivoted on gudgeons, and is arranged to be oscillated 
by power by means of crossed and open belts. 

After this treatment the material is discharged into 
a washing machine of the form shown in Fig. 25. This 
machine is of the hollander type, familiar in connec- 
tion with the paper-making industry.* |The machine 
comprises an oval-shaped vessel, with a power-driven 
beating drum arranged on one side of the usual ** mid- 
feather.’ The blades on the beating drum, in con- 
junction with fixed blades on the ‘*.bed-plate,”” open 
out the pieces of bark softened by the boiling in the 
chemical tank, and thus allow the coagulant to reach 
the latex in a satisfactory manner. The circulation 
of the material round the vat is effected by a set of 
power-driven paddles. When coagulation is com- 
plete the charge has to be washed to free it as far as 
possible from all traces of the coagulant and of the 
ground-up shreds of bark. This washing is effected by 
delivering into the vat a stream of clean water on one 
side of the mid-feather, and the simultaneous removal 
of an equal quantity of dirty water at the other side 
of the mid-feather. The removal of the dirty water 
is made by means of a washing drum—a cylinder of 
perforated metal rotating within a casing and dip- 
ping to an adjustable degree into the charge in the 
vat. The dirty water is discharged through the eye 
of the washing drum into a box, whence it is con- 
ducted down a pipe to a screening box designed to 
prevent any rubber particles escaping to waste. 

The coagulated rubber is collected from the hol- 
lander and passed through washing and crépeing 
machines in the usual way. The capacity of the 
plant is such that it can treat about 2 ton of bark per 
day of 10 hours. The yield of rubber varies, but, 
on the average, may amount to about 10 per cent. 

An interesting feature of this factory is its 
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| of rubber plantation factories, although we are in a | 


Fig. 25—BERTRAM’S WASHING MACHINE FOR VINE RUBBER 


power plant, which consists of a portable steam 


Fig. 24—RUBBER GRINDING MACHINE | position to do so. Instead, we will turn to the| engine of the tractor type. The factory is situated 
‘ ; | arrangement of an exceptional kind of factory, one | about a thousand miles from the coast line, and for 


on the thermo-syphon system. | 
cooling water is taken off to provide a hot water | rubber found in Central Africa. 


supply to the washing machines. The machines to is illustrated in Fig. 23, and is at work. in Rho- | 
are also provided with a cold water supply taken! desia. A very similar plant, equipped by the same | 





Part of the heated | not for a plantation, but for treating the wild vine | about half this distance the engine was used to con- 
The plant referred | vey the machinery to the site. 


ae For a full description of paper-making “hollanders sey THE ENGI- 
NEER for October 15th and 29th, 1915. 
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| 17ft. 6in. high to the lower side of the roof trusses. 


A NEW TOOL WORKS AT TIMPERLEY. 


THE outbreak of war found the firm of Smith and 
Coventry, Limited, like many other machine tool 
makers, quite incapable of coping with the abnormal 
demand for machines owing to lack of space for 
workshop extensions. After extending and making 
use of every available square foot of floor space at 
the old site in Ordsal-lane, Salford, the directors were 
compelled to look round for land on which to build 


It is divided longitudinally into three 30ft. bays, and | 
The roof | 


the columns are spaced 25ft. apart. 
principals are of steel covered by asbestos slates, 
and a considerable proportion of glazing, while the 
middle bay has also a lantern light extending the 
whole length. The side and front end walls are of 
brickwork with a large area of glazing, and the entire 
building is warmed or cooled and ventilated by an over- 
head system of induced air arranged by Bradshaw and 
Chapman, of Manchester. The shop is therefore light 
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PLAN OF THE WORKS,¥§ SHOWING 


new works. They were extremely fortunate in 
securing a plot of 27 acres at Timperley, on the 
Cheshire side of Manchester, and within about 


74 miles from the centre of the city. The place 
chosen is admirable for the purpose, being level and 
adjoining the Bridgewater“Canal and the Manchester 
South Junction and Altrincham and Cheshire Lines 
Railways, with connections at either end to the 
London and North-Western and Great Central 
Railway Companies’ systems. 

On this plot of land the firm has planned an 
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PORTIONS AT PRESENT ERECTED 


and airy, and can be maintained at anequable tempera- 
ture in all seasons. As will be seen from the plan, 
it is equipped so as to form a complete twist drill 
factory with a large output, every operation in the 
processes of manufacture of drills being carried out 
under the one roof with the minimum amount of 
labour, and hence with rapidity. 

Referring to the plan, it will be seen that the steel 
bars enter at the left-hand end of the shop, and are 
taken direct by overhead runways into racks in the 
steel store. From the latter the material is handed 
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| blasting, laboratory and inspection, and a further 

inspecting shop has been partitioned off in the centre 
bay. ‘The end wall is of a temporary nature to allow 

_ of further extension when desired. Along the other 
side of the building, on the lower side of the plan, 
will be seen the general and manager’s offices, which 
are raised some distance from the floor level, so as tv 
afford a good view of the whole of the shop without 
occupying ground space. 

Power to drive all the machinery is obtained fron, 
‘the mains of the Altrincham Electric Supply, 
Limited, which are brought into a transformer house 
shown as an annexe at the top left-hand corner o! 
the plan—where the current is transformed fron: 


| two-phase at 2100 volts pressure to three-phas: 


current at 400 volts by means of static transformers 
The machinery is all driven from five lines of overhea« 
shafting, which in turn is driven by 30 horse-powe: 
British Thomson-Houston electric motors and belting 
As will be seen in the transverse section, the motors 
are raised some feet from the floor and are supported 
on concrete bases. The shafting is of the uniform 
diameter of 2}in. throughout, carried in 10in. hangers 
from the roof trusses, and runs at a uniform speed of 
220 revolutions per minute. The countershafting for 
driving some of the tools is carried in double channel 
4in. by 2}in. section frames, supported by bolts from 
similar channel sections which run along the shop, 
and the whole can be readily moved from place to 
place as required. 

From the stores the steel bars from which the drills 
are made are first taken to the parting-off machines, 
shown on the plan. From these the short lengths 
proceed to the centring machines, shown further along 
the same side of the building. They are then handed 
on to the operators of the group of lathes on the 
opposite side of this bay, where the shanks and bodies 
areturned. After this process has been accomplished, 
the articles pass through the first inspection depart - 
ment shown at the far end of the shop. The next 
process is that of milling the flats, then rough grinding 
on Landis grinders. Before a further inspection 
is made the drills are operated on by a number of 
grooving machines. After inspection, again the 
backing-off process ensues. Then stamping, hardening, 
straightening, sand-blasting, finish grinding on a 
group of Churchill grinders, groove polishing, and, 
finally, lip grinding. The drills then undergo a final 
inspection before being taken into the stores. 

From the above it will be seen that apart from 
inspection the work involves some fourteen distinct 
operations, all of which are performed on separate 
machines. It will also be observed that the products 
pass up and down the shops in regular progression 
from the rough to the finished stores. Many of the 
processes are performed by female labour, including 
the finish grinding and sand-blasting, girls having pre- 
viously been employed on some of these operations. 
The hardening shop, shown at the end of the building 
in the plan, is equipped with Brayshaw’s gas-fired 
furnaces and oil hardening and tempering tanks. 
Most of the special machine tools employed have 
been designed by the firm. 

The building above described is devoted entirely 
to the manufacture of twist drills, and the equipment 
has been very carefully thought out, with the result 
that the output shows a very great improvement over 
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PLAN OF TWIST DRILL MANUFACTURING DEPARTMENT 


that obtained at the original works in Salford; From 
the block plan it will be observed that there is to be 
another large group of buildings to be devoted 
entirely to machine tools. In fact, it is highly 
probable that the works will ultimately replace 
altogether the older works in Salford. A part of this 
new block has already been built for the erection of 
machine tools from parts brought from the Salford 
It is in one bay, 300ft. long by 35ft. span 
This shop is equipped with 


extensive new factory on the “expanding” principle, | out as required, and passes to the various groups of 
and a portion of the works has already been in opera- | | machines on which the necessary processes, numbering 
tion some time, chiefly in connection with the manu- | altogether fourteen, are carried out in succession from 
facture of twist drills. We are enabled to give | the cutting off to length to the final inspection and 
herewith and on page 474, illustrations of this build- | ultimate storage in the finished stores, shown at the 
ing and its canteen, together with a plan showing the | bottom left-hand corner of the illustration. This 
lay-out of the machinery and a general block plan of | store is also provided with an overhead runway for 
the whole scheme which-is ultimately to be carried | transporting the goods to the loading space at the front 
out. /entrance. At the far end the building is divided off | works. 
The twist drill shop measures 300ft. by 90ft., and is ‘into separate departments for hardening, sand- | between the crane rails. 
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a 5-ton overhead electric travelling crane by Morris, 
and 30-ewt. gib cranes attached tothe main stanchions, | 
‘he framework of the building is of steel, the roof | 
vlazed and the side and end walls, being temporary, | 
ure made of asbestos boards. This shop will have a 
separate power-house with rotary transformers, 
which will be required to supply direct current for | 
variable speed motors and cranes. 

As is customary in nearly all modern works, the 
«omfort of the workers has not been lost sight of, and 








running. A small quantity of petrol can be added to 
alcoho] to facilitate starting, and ordinary ether was also 
experimented with, and found quite satisfactory. The 
advantage of ether for this purpose is that it is manufac- 
tured from alcohol, and so would be available in the event 
of a petrol famine, as, like alcohol, it can be produced 
locally. 

Alcohol and Petrol Compared.—A number of short runs 
were made on alcohol alone, but it was found that, with 
the same compression, a shorter distance was covered 
on a given volume of alcohol compared with the same 
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CROSS SECTION OF TWIST DRILL MANUFACTURING DEPARTMENT 


a very neatly arranged canteen has been provided 
where meals can be obtained at a nominal charge. 
In order to allow of expansion of this section of the 
establishment as the number of workers increases, 
the culinary department has been built between the 
men’s and women’s canteens, so that when the 
accommodation requires to be increased, it will 
merely be necessary to take out the ends of the building 
and extend it. The equipment of the canteen 
includes all the necessary gas cooking apparatus. 


volume of petrol. This is not to be wondered at, when 
the immense amount of time and labour that has been 
spent in perfecting the internal combustion engine to run 
on petrol is remembered. Where an engine is designed 
to run on alcohol the advantages of this fuel over petrol 
are shown. The Times Engineering Supplement reports 
a test made with the two fuels in two 8 horse-power engines 
designed for their use, and the efficiency obtained with 
petrol was only 16.5 per cent., as against 28 per cent. with 
alcohol, and it is pointed out that ‘‘ the higher efficiency 
obtained. with alcohol is due to two factors—the greater 








GENERAL VIEW OF 


pantries, and storage space. At present the cooking 
equipment is capable of providing for twice the 
present numbers of workers. In the block plan the 
buildings at present erected are shaded. 








ALCOHOL AS A SOURCE OF POWER.* 
By W. T. ROWE, F.L.C. 
I.—GENERAL CONSIDERATIONS. 


Tue use of alcohol as a fuel for internal combustion 
engines is steadily increasing. .It possesses many advan- 
tages over petrol, which will be only briefly outlined. 

Effect of High Compression.—Alcohol will stand a 
greater degree of compression in an engine than petrol 
without causing pre-ignition, and when thus used it is 
more efficient. In fact, the compression must be greatly | 
increased to obtain full power from the alcohol consumed. 
The mixture of petrol vapour and air, as drawn into the 
cylinder, can only be safely compressed to 70 lb. to 80 lb. 
per square inch, whilst alcohol vapour and air may be 
compressed to 180 1b. to 200 1b. per square inch without | 
fear of pre-ignition. This is probably the reason why 
alcohol motors do not exhibit the bugbear of “* knocking,” 
which is sometimes so distressing in a petrol motor when 
it is suddenly overloaded. 

Practical Tests.—Alcohol can be used in a petrol engine, 
but not to the best advantage, without any structural 
alteration in either the carburetter or the engine, and | 
this has been done in this Department. A mixture con- 
taining pure alcohol 95 volumes and water 5 volumes 
was used in motor cycle engines, and afterwards ordinary 
methylated spirit was used as being more economical. | 
The methylated or denatured alcohol as at present on 
the market is not so suitable, however, as one that could 
be prepared by using better denaturing agents. 

Starting “‘ Cold”’ Engine.—It was found that there is | 
some difficulty in starting from “all cold” with alcohol 
alone, although it was done by shutting off considerably 
more air from the carburetter than is used when starting | 
with petrol. Less air is also required after the engine is 


*Bulletin No. 8 of the Department of Chemistry, Adelaide, S. Australia, 
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ease with which complete combustion can be obtained, 
and the smaller amount of air needed as compared with 
petrol ; further, with alcohol, far higher compression and 
a@ comparatively cool cycle are possible, conditions which 
are among the most important in fuel economy.” This 
is confirmed by a later article by Heriot in the Journal of 
the Society of Chemical Industry, from which the follow- 
ing is taken :— 

‘“* The suitability of alcohol for generating power in the 
internal combustion engine has been sufficiently estab- 
lished by exact tests, and by practical experience of alcohol 
motors for general purposes. The conclusion thus drawn 
is that, although the calorific value of alcohol is little more 
than half that of petrol, the efficiency per brake horse- 
power is from 28 to 31 per cent., compared with from 16 
to 20 per cent. for petrol. This higher efficiency of alcohol 


' is due to several factors, namely :—The volume of air 


required for complete combustion is about one-third of 
that required by petrol, thus reducing the waste heat in 
the exhaust. This smaller dilution with air ensures more 
perfect admixture before the explosion, and, consequently, 
favours-complete combustion. The mixture can be sub- 
jected to a pressure of 2001b. per square inch in the 
cylinder without spontaneous ignition ; the safety limit 
for petrol is 801b. Mixtures of alcohol vapour and air 
containing from 4 to 13.6 per cent. alcohol are all explo- 
sive, whereas the explosive range of petrol is from 2 to 5 
per cent., thus requiring more exact adjustment of petrol 
and air in the cylinder. The exhaust from the alcohol 
engine is smokeless and odourless, and the products of 
combustion do not clog the cylinder valves.” (J.S.C.L., 
1915, No. 7, page 336.) 

Mizxture of Alcohol and Petrol.—The question of raising 
the compression in a petrol engine to a sufficient degree 
to run efficiently on alcohol is not so simple as is sometimes 
stated. If the cylinder space is reduced by fixing metal 
on the piston or in the cylinder head, or by lengthening 
the piston-fod, it can only be regarded as a temporary 
arrangement, and it is necessary to be cautious, as cylin- 


| ders built to run with a pressure of, say, 80 lb. per square 
| inch could not in every case be safely run on a compression 


of 180lb. The transition stage between all petrol and 
all alcohol might be catered for with a mixed fuel which 
would answer for engines now in use. Petrol and alcohol 
do not mix in all proportions, but we have found that 





petrol may be added to 95 per cent. alcohol up to equal 
volumes. Alcohol (95 per cent.) cannot be added to 
petrol to form a mixture until it reaches about equal pro- 
portions. Benzol has been largely used with alcohol, 
and found to make a very efficient mixed fuel. It will 
mix with alcohol in all proportions, but at the present 
time it is out of the question, as the output is all required 
for war purposes. Harold Moore, in the Journal of the 
Society of Chemical Industry, February 15th, 1917, stated 
that the German army was now running its motor vehicles 
on mixtures of about four volumes of alcohol with one 
volume of a solution of naphthalene in benzol. The 
benzol raised the percentage of carbon in the mixture, 
and increased the calorific power. Benzol or benzene, 
it should be stated, is a by-product from coke ovens and 
gasworks, and immense quantities should be available 
when the war ends. Benzene is different, and is derived 
from petroleum. 

Advantages of Alcohol.—The many advantages of 
alcohol over petrol, such as its greater safety in storage 
and in handling, have been pointed out over and over 
again. It mixes with water in all proportions, and in 
case of fire can thus be more easily dealt with. It has 
freedom from objectionable odour. It is a definite 
chemical compound, and, therefore, never varies in 
composition, whilst petrol is a very complex mixture of 
hydrocarbons. Therefore if the best conditions for 
running an engine on alcohol are determined, it can he 
depended upon always to produce the same results. 


II.— EXCISE, 


Industrial alcohol has made slow progress in English- 
speaking countries, one strong reason being the restric- 
tions placed upon its manufacture by the revenue autho- 
ties. Over ten years ago Dr. Wiley, then Chief Chemist, 
United States Department of Agriculture, wrote on the 
subject of industrial alcohol :—‘“* Benefits will come, not 
suddenly, but slowly, as agricultural products are more 
abundant, technical methods of manufacture improved, 
and the methods of using the industrial alcoho] better 
understood. Our people should not, however, be dis- 
appointed should many years elapse before the magni- 
tude of the product used for industrial purposes reaches 
the figure already attained by Germany and some of the 
other European nations.” 

Methylati:n.—At present duty-free spirits ean only 
be used when methylated or made undrinkable by methods 
set out in regulations. These regulations require the 
addition to alcohol of 2 per cent. of wood alcohol, $ per 
cent. of pyridine liquid, and 4 per cent. of coal tar naph- 
tha or shale naphtha. The regulations also provide as 
an alternative for the addition to alcohol of only 1 per 
cent. of wood naphtha and a } per cent. of pyridine, 
provided 2 to 20 per cent. of benzene are added, and to 
the whole is added also a violet or blue dye. The alcohol 
must be not less than 65 deg. over proof, which is equal 
to about 95 per cent. by volume. 

Wood alcohol, which is used with other substances— 
pyridine, &c., to methylate or denature alcohol, is not 
the most suitable for the purpose when the protluct is 
to be used in an internal combustion engine. It is also 
more expensive than other substances which can be used 
and are mentioned below. 

It should be noted that wood alcohol and alcohol from 
wood are two distinct compounds. Wood alcohol is 
methyl alcohol, and is prepared by the destructive dis- 
tillation of wood, whereas alcohol from wood is ethyl 
alcohol or ordinary alcohol, and is made by first turning 
certain substances in wood into sugar, and after ferment- 
ing the sugar, distilling off the alcchol. 

Benzol or petrol, or both, should be allowed for methy- 
lation purposes, and the redistilled condensate from 
Pintsch gas manufacture would make a cheap and effec- 
tive denaturant. This liquid contains a large propor- 
tion of benzol, and like it, will mix with alcohol in all 
proportions. It would certainly. fill the bill as far as 
nauseousness is concerned, and it is a powerful fuel as 
well. 

The first step, therefore, in the production of alcohol 
on a large scale, is to review the present excise restric- 
tions, and get the Department of Trade and Customs 
to pass new by-laws providing for a system of methylation 
that will be more adapted to a motor spirit than those 
now in use. 


I1l.~SOURCES OF ALCOHOL AND COST 
OF PRODUCTION. 


Alcohol can be made from a large variety of materials. 
The principal materials are starch, sugar, cellulose, and 
calcium carbide. 

Starch is contained in many vegetable products such 
as wheat, barley, rice, maize, potatoes, and rye, and any 
of these products can be used for the purpose of obtain- 
ing alcohol on a commercial scale. 

Sugar is found in fruits, sugar cane, beetroot, &c. Of 
the fruits the most important are grapes and apples. 
Molasses obtained either from sugar cane or from beet 
is Jargely used as the sugar material for the production 
of alcohol. 

Cellulose is contained in wood, straw, and other vege- 
table substances, and it has been proposed to obtain 
alcohol on a large scale from these materials. 

Calcium Carbide is a manufactured product, made 
from lime and carbon. When carbide is treated with 
water, acetylene gas is given off. If this gas is absorbed 
in sulphuric acid and the diluted product distilled acetal- 
dehyde is produced, from which, by reduction with 
hydrogen, alcohol can be produced. It has been pro- 
posed to make alcohol on a large scale by this method, 
or other similar methods of converting acetylene into 
alcohol, and the Lonza Electric Company, in Switzer- 
land, proposes to spend £450,000 on works to carry out 
this object. The works will constitute a large new 
industry. 

Wheat.—A great deal has been published lately in the 
Press with reference to wheat as a source of alcohol. A 
bushel of wheat should produce over two gallons of abso- 
lute alcohol, and as South Australia imported about 
1,600,000 gallons of benzene in 1915, it would require 
800,000 bushels of wheat to supply enough alcohol to 
replace the benzene, assuming that a gallon of alcohol 
would be equal to a gallon of benzene. At the present 
price of wheat (5s. a bushel) this would make the cost 
of the alcohol 2s. 6d. per gallon for material, and would 
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not allow a sufficient margin to compete with petrol at 
the present moment. In a general way it may be said 
that wheat is too valuable for the production of bread 
to be used for making alcohol on a large scale. On a 
comparatively small scale, damaged wheat could, of 
course, be used, and thus help to swell the total produc- 
tion. It may be stated generally that to produce alcohol 
in the large quantities that are necessary to replace petrol, 
sound material specially grown for the purpose would 
be required, and reliance could not be placed on damaged 
grain, damaged apples, and other fruits, and waste starchy 
and sugary materials, as these would not be available in 
Jarge enough quantities. Further, their collection and 
transport to the works would be expensive, and would 
probably more than make up, except in occasional cases, 
for the cheaper first cost of material. 

Potatoes.—Looking to potatoes as a possible source 
of alcohol, it is estimated that one ton will produce about 
23 gallons of pure alcohol. This means that to make 
alcohol at a cost of 1s. per gallon (material only) the price 
of potatoes would require to be 23s. per ton, and dis'illed 
at the spot where grown. Cheap alcohol was made in 
the South-East at one time in this way, but the industry 
was shut down owing to the Commonwealth law for- 
bidding its use for the purpose of fortifying wine. No 
definite res are available to show the cost of produc- 
tion, but the methylated spirit was sold at 1s. 3d. per 
gallon. 

Potatoes offer the best prospects in this State for the 
production of large quantities of alcohol. Although 
the cost of the material at ordinary market rates brings 
potatoes to about the same as wheat, still potatoes can 
be grown adjacent to the site of the distillery, thus re- 
ducing transport charges. While wheat will carry all 
over the world, potatoes have not such a world-wide 
value, and by specialising in potatoes for alcohol, and 
having an assured market close at hand, the cost of 
potatoes could no doubt be brought far below the ordi- 
nary market price, when they would form a cheaper 
source of alcohol than grain. 

Professor Gibson, D.Se., of St. Andrews University, 
wrote in 1913—‘*‘ Using potatoes as a base, the cost, 
including denaturing, is of the order of 1s. per gallon, 
while if made from beetroot it is a little less than this. 
There can be no doubt, however, that any great demand 
for alcohol as a fuel would bring other and cheaper vege- 
table materials forward as a base for its manufacture, 
and would result in a cheapening in the costs of the manu- 
facturing processes, in which ease any appreciable in- 
crease in the present cost of coal or of oil would enable 
it to compete on level terms as a commercial proposition 
for even large powers.” 

In South Australia the lowest price paid to the manu- 
facturer by distributing firms was ls. 3d. per gallon, 
which included the cost of methylation and the profit 
to the manufacturer. The present price of methylated 
spirit is ls. 6d. per gallon f.o.b. Sydney, where most of 
our supply is obtained. The production of potatoes in 
South Australia would have to be very largely increased 
if we are to look to this material for motor spirit. 

The following table, taken from the Statistical Register 
of South Australia for 1914, is interesting in this con- 
nection :— 








Year. Produce in tons. Average yield per acre. 
1905-6 20,238 2.13 
1906-7 22,277 2.25 
1907-8 20,373 2.24 
1908-9 21,588 2.67 
1909-10 18,569 2.28 
1910-11 23,920 3.06 
1911-12 668 3.06 
1912-13 33,078 3.85 
1913-14 32,950 3.05 
1914-15 18,035 2.36 


Taking the best year, the 33,078 tons of potatoes, if 
all converted to alcohol, would yield about 760,000 
gallons, so that it would take more than deuble the best 
harvest of potatoes to provide for the present consump- 
tion of motor spirit, leaving none for ordinary consump- 
tion as potatoes. 

Molasses.—In Australia, according to the Common- 
wealth Official Year Book, No. 8, part of the molasses 
produced is used in distillation, part is turned into food 
cake for cattle, and part is used for manuring land, but 
fully a third is put to no use whatever. The quantity 
of molasses produced, in gallons, according to the official 
figures for Queensland is :— 





1912 9,075,338 
1913 8,006,220 
1914 5,736,925 


Two gallons of cane molasses will produce about one 
gallon of 95 per cent. alcohol, so that the proportion of 
the above, which is not utilised, would yield about 
1,260,000 gallons of 95 per cent. alcohol per annum. 
This source of aleohol would not, however, be sufficient 
to supply the needs of South Australia alone, since the 
Customs returns for 1915 show that 1,626,883 gallons 
of benzene were imported into this State. In 1914 the 
molasses distilled in Queensland produced alcohol equi- 
valent to 648,000 gallons at 95 per cent. strength, and 
in 1915 442,000 gallons. Of these 288,000 and 230,000 
gallons respectively were methylated, which for the two 
years average about one-half of the total quantity manu- 
factured. 

Wood.—With respect to the manufacture of alcohol 
from sawdust or wood waste, much information is given 
in chemical and engineering journals. This shows that 
it has gone beyond the experimental stage, although 
at first there were failures to make it a money-making 
proposition. Improvements were gradually introduced, 
and in 1914 it was stated that the Du Pont de Nemours 
Powder Company, at Georgetown, U.S.A., were pro- 
ducing about 450,000 gallons of 100 per cent. alcohol 
annually. The yield of alcohol varies considerably 
according to the variety of wood, and appears to be from 
16 to 20 gallons per ton of wood. This means that from 
80,000 to 100,000 tons of sawdust would be required to 
produce enough alcohol to supply South Australia with 
motor fuel. 

Straw.—In Bulletin No. 1 of this Department, Dr. 
Hargreaves shows that upwards of half a million tons 
of straw are available within 100 miles radius oi the prin- 
cipal seaport. Thus, as far as quantity is concerned, 





this substance seems to be the most promising as a source 
of alcohol. Straw has been used, but no figures are 
given in the tollowing extract from the Journal of the 
Society of Chemical Industry, 1909, page 538 :—‘‘ A 
liquid suitable for the production of alcohol is obtained 
by methodically extracting separate quantities of straw ; 
the first quantity of straw is heated with water under 
pressure, and the solution obtained is employed for ex- 
tracting a second quantity of straw, fresh water being 
added to the first quantity, and the boiling repeated, 
and so on. Each quantity of straw is thus boiled twice 
under pressure, first with the solution obtained from a 
previous extraction, and then with water. The united 
solutions obtained are acidified, allowed to remain at 
rest until the extracted substances have been converted 
into fermentable material, and then neutralised.” 

This method indicates a possibility of manufacturing 
alcohol as a complementary product to paper-making, 
as the extracted straw left in the above process could 
be further treated to produce paper pulp in the usual 
manner. 

Other Sources.—Other possible sources of alcohol such 
as sugar beets, prickly pears, seaweed, damaged fruit, 
&c., do not appear to be of sufficient importance alone, 
but might add their quota in districts where they occur, 
and where the industry had been already established. 

As regards the cost of aleohol, a large manufacturer 
recently stated (1915) in England that he could produce 
pure alcohol at 6d. per gallon if the restrictions of the 
revenue authorities were reduced. An abstract from the 
Journal of the Royal Society of Arts, 1914, shows that :— 
“ According to official statements in certain British 
Colonies, raw materials for the manufacture of alcohol 
can’ be produced in practically limitless quantities at a 
price equivalent to 3d. per gallon for 95 per cent. alcohol.” 
As long ago as 1910 the Standard Alcohol Company, in 
the United States of America, claimed to be able to pro- 
duce alcohol from wood at a cost of 43d. per British 
gallon. In 1903 potato spirit was retailed in Germany 
at 7d. per gallon, and with regard to molasses spirit it 
is stated that according to different authorities, the cost 
of manufacturing 95 per cent. alcohol without recovering 
potash and nitrogen, and excluding the cost of molasses 
itself, is 8 cents per gallon in the U.S.A.; 5 cents in 
Demerara (exclusive of fuel); 10.2 cents in Hawaii ; 
and 10 cents in Cuba. The actual working expenses, 
thererore, approximate to 5d. per gallon (Heriot). 


SUMMARY 


1. Aleohol can be used as a motor spirit. 

2. With suitably constructed engines aleohol 
more power per gallon than petrol. 

3. Aleohol can be made from locally grown materials, 
and thus become a valuable industry. 

4. The manufacture of alcohol would not be very 
expensive if certain suitable materials were obtainable, 
such as molasses, but dearer if straw, &c., were used. 

5. According to statistics there is not sufficient molasses 
produced in Australia, and not at present utilised to 
provide enough alcohol to supply even the needs of South 
Australia to replace petrol. 

6. In South Australia the materials which appear at 
the moment to offer possibilities for the manufacture 
of aleohol on a large scale are wheat, barley, potatoes, 
and straw, and possibly beet ; but to produce alcohol 
in proportion to the petrol imported would necessitate 
the use of specially grown materials, as there is no pro- 
spect of sufficient waste material except straw. 

7. The manufacture from straw on a commercial scale 
is still untried, and may be too expensive. 

8. Potatoes contain less starch than wheat does, but 
yield greater tonnage per acre. It takes about three 
times the weight of potatoes to produce the same quan- 
tity of aleohol as wheat. The cost of materials would, 
therefore, be approximately the same in both cases. 

9. The cost of raw materials, using wheat or potatoes, 
would be in the order of from Is. 3d. to 2s. 6d. per gallon, 
according to the market value of the materials. To this 
has to be added the cost of manufacture, bringing the 
total cost to Is. 9d. to 3s. 6d., according to the nature 
of the materials from which the alcohol has to be made. 

10. On a smaller scale than that here outlined alcohol 
can be made, and is made, from molasses, at a total cost 
enabling it to have been purchased in Adelaide at Is. 3d. 
per gallon of 95 per cent. strength. As soon as the 
demand became increased, the shortage of spirit from 
this source would be sure to raise the selling price to that 
controlled by the cost of manufacture from materials 
such as wheat, barley, potatoes, straw, &c. 
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THE NITROGEN PROBLEM. 
(Communicated by the Ministry of Munitions.) 


Tue war has forcibly brought home the vast service that 
science can render to trade and industry. In almost 
every branch of business the chemist and scientist can 
reduce costs, increase profits, and open up new fields for the 
merchant to conquer. Research incidental to the conduct 
of the war has shown that this applies particularly to those 
industries dependent on nitrogen compounds. Forced by 
circumstances to face the problems connected with the 
provision of ammonia and of nitric acid by the newer 
synthetic processes, we are well on the way, thanks to the 
valuable work of the Nitrogen Products Committee of the 
Munitions Inventions Department, to solutions that 
promise permanent benefit to the agriculture and commerce 
of Great Britain, apart from the immediate assistance 
rendered towards the successful prosecution of the war. 

Nitrogen compounds are essential for explosives, and in 
the form of fertilisers for agriculture. The world’s 
consumption for agricultural purposes almost doubles 
every ten years; in 1913 it was no less than 24 million 
tons o/ Chili nitrate, and about 1} million tons.of sulphate 
of ammonia. © As long ago as 1898, Sir William Crookes 
predicted a shortage in the world’s wheat supply and 
urged the vital importance of finding other sources of 
nitrogenous fertilisers in view of the fact that the natural 
deposits of Chili nitrate were limited in quantity. Sir 
William himself experimented in obtaining nitrogen from 
the air, in which it exists in unlimited quantities. Other 
countries appreciated the possibilities thus indicated and 





set to work on the problem of nitrogen fixation. Norway, 
being at an advantage with cheap water power, adopted 
the are process, which produces nitric acid direct from 
atmospheric nitrogen and oxygen, but only hy enormous 
consumption of power. Germany, on the other hand, 
concentrated, in the main, on bringing to a commercial 
success a process worked by Professor Haber for producing 
ammonia by the union of hydrogen and atmospheric 
nitrogen at extremely high pressures and at an elevated 
temperature. We, however, with whom the idea of 
nitrogen fixation originated, did nothing, the ammonia 
recovered at gasworks and coke ovens being practically 
the only form of combined nitrogen produced in this 
country. 

When the war began, the Central Powers, by extending 
their established nitrogen fixation processes and by 
developing others such as the cyanamide process for the 
producticn of nitrolim or ammonia, and the oxidation 
process for converting ammonia into nitric acid, became 
self-sustaining. Although the command of the seas 
enabled us to import from Chili all the nitrate of soda we 
needed for munitions and agriculture, and so escape the 
consequence of our scientific neglect, the beginning of the 
submarine campaign, in February, 1916, forced us to 
review the position. 

In June, the Nitrogen Products Committee was set up 
under the chairmanship of the Comptroller of the 
Munitions Inventions Department of the Ministry. Before 
the Committee lay the difficult task not only of discovering 
the working details of some of the more important 
processes, which are carefully guarded by the foreign 
firms who are working them, but of making the processes 
commercially practicable. Because of the pre-eminent 
position held by the Haber process in Germany, where the 
economic conditions as regards coal supplies and the 
comparative absence of water power are similar to those 
here, and because it was plain that the research would be 
especially difficult owing to our limited knowledge of the 
process, attention was firs) directed to the problem of the 
production of synthetic ammonia. The Committee then 
turned its energies to bringing to a commercial stage the 
ammonia oxidation process for producing nitric acid from 
gasworks and other forms of ammonia, a process which 
had not hitherto been practised in England, although 
worked to some extent on the Continent. 

The fruitfulness of the Committee’s inquiries led to the 
issue of an Interim Report in February, 1917, and on this 
the Minister, Dr. Addison, decided to take action, among 
other things upon the ammonia oxidation process. The 
Explosives Department has since taken over the task of 
establishing the process on a commercial basis. Manu- 
facturers interested in ammonia oxidation met the 
Comptroller and the research staff, with the practical 
outcome that in several of our largest chemical works the 
process is being introduced to take the place of the nitre- 
pots used in the making of sulphuric acid by the chamber 
method. Seeing that before British chemists concentrated 
their attention on this problem the annual consumption of 
Chili nitrate for the purpose in question was 18,000 tons, 
the saving of shipping space by the adoption of the 
ammonia oxidation process may become very material. 

The investigation of the Haber process has involved the 
solution of several difficult chemical engineering problems, 
as was to be anticipated in operations necessitating the 
compression and manipulation of gases at extremely high 
pressures. The whole of the conditions governing the 
process have been thoroughly studied, with the result 
that a method of working has been devised whereby the 
output of ammonia per unit of plant has been increased 
to a figure which, as far as is known, has never been 
approached, even in Germany, the home of the process. 
A semi-technical Haber unit is now in operation, and is 
providing data concerning the few further details to be 
elucidated prior to the erection of a full-sized unit. As an 
outcome of this synthetic ammonia research work, a 
process has been discovered for the preparation on a large 
scale of the purest hydrogen, and the promise displayed in 
small scale work is now being put to the test by semi- 
commercial trials. 

Although the Committee has concentrated particularly 
on processes valuable as war measures, the possibilities of 
nitrogen fixation in relation to agricultural and commercial 
requirements after the war have not been lost sight of. 
The manufacture of cyanamide or nitrolim, a valuable 
fertiliser, has been investigated by a deputation which 
proceeded abroad for the purpose. It is not unlikely that 
the industry may be established in this country to meet 
the demand for fertiliser that is anticipated as a result of 
the Board of Agriculture’s new policy which will bring 
several million additional acres into cultivation. 

To establish certain nitrogen fixation processes on a 
sound basis, cheaper electric power will be imperative. 
An inquiry has been made as to the possibility of 
cheapening the production of electric power from coal by 
the use of methods permitting of the recovery of ammonia, 
fuel oils and other by-products hitherto wasted when raw 
coal has been directly used. Schemes for the utilisation 
of various undeveloped water-powers in this country for 
electric power production have also been examined. The 
survey of a particular drainage area has recently been 
completed, and has revealed a potential source of 40,000 
electrical horse-power in an important industrial area. 

Finally, the Nitrogen Products Committee has 
investigated the probable requirements of this country 
for nitrogen compounds, and has gone carefully into the 
probable costs of manufacture by the various synthetic 
and non-synthetic methods in the light of experience in 
allied industries. 

Moreover, in order to review the nitrogen problem as it 
affects the Empire, the Committee has got into direct 
communication with official representatives of Australia, 
Canada, New Zealand, South Africa, Egypt, and India. 
It is in touch, too, with Allied countries ; France, Italy, 
and Russia have representatives acting in liaison with 
the Inventions Department on the nitrogen problem. 

The final report of the Committee, which it is hoped will 
not be long delayed, will form an impressive record of 
scientific industry and resource, bearing testimony to the 
truth that Great Britain, once she is roused, is equal to 
any emergency. 
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RAILWAY MATTERS. 


Tuer Central Railroad of New Jersey has, in order to 
save in stationery, printing and clerical labour, decided 
to utilise the card passes for 1917 during the year 1918 
by superimposing the figures 1918 thereon. 


In two years over £10,000 worth of goods had dis- 
appeared from St. Pancras Station, said Sir Archibald 
Bodkin at the Old Bailey recently, when seven men 
and two women were charged with being concerned in 
thefts from the goods yard. 


Ir is proposed to regulate the sale, purchase, distribu- 
tion and working of all horses other than Army and agri- 
cultural horses, and, generally, to exercise control over 
such horse stock. For these purposes the President of 
the Board of Trade has appointed Mr. R. H. Selbie—in 
normal times the general manager of the Metropolitan 
Railway—who is at present chairman of the Committee 
on the Utilisation and Feeding of Horses, to be Controller 
of Horse Transport. 


A CONFERENCE has been held at Washington between 
representatives of the Association of American Railway 
Accounting Officers, of the Inter-State Commerce Commis- 
sion, and of the National Association of Railway Com- 
missioners, to consider the possibility of reducing to some 
extent the requirements of the Commissions as to accounts 
and statistics to be furnished by the railroads, in order to 
reduce the amount of work required of the clerical 
forces during the war. 


Tue Italian race furnished the largest number, prac- 
tically one-third, of the 25,827 foreign-born servants on 
the Pennsylvania Railroad, and 32 per cent. of them 
bought Liberty bonds. Men of Irish birth numbered 
3139, of whom 43 per cent. bought bonds, Englishmen 
numbered 1875 and 36 per cent. subscribed. There 
were, however, only 247 Scotchmen, of whom 65 per 
cent.- bought. bonds. Next to the Italians, men of 
Austro-Hungarian birth are the most numerous. They 
totalled 3977, and 27 per cent. subscribed. The 
Germans numbered 2060 and 32 per cent. of them bought 
bonds. 


Mr. MAcPHERSON, the Under Secretary for War, recently 
stated that Section R of the Volunteer Force was formed 
to contain men in specified employments—of which the 
railway service was one—who were certified by their 
employers as unable to be spared from their civil duties 
even in the event of invasion. Any man in any one of 
these employments who wished to enrol as a Volunteer, was 
required to produce a certificate from his employer in one 
of two forms—either that he could or could not be released 
from civil duty on emergency. Those whose certificates 
were completed in the latter sense were placed in Sec- 
tion R, and would not be called out for actual military ser- 
vice without the consent of the Government department 
concerned. 

Ir is stated in the Indian and Eastern Engineer that a 
bacteriological car laboratory has been presented to the 
French Army. This remarkable motor car—the first 
of its kind—carries a complete bacteriological laboratory 
18ft. by 12ft., which can be erected in the space of an hour 
and a half. The design of Mr. Tilmant and Professor 
Garstang, now serving with the French Red Cross, the 
laboratory is fitted with’ bacteriological incubators, 
microscopes, and autoclave, and all other accessories. 
These parts are fitted into specially designed canteens, 
so that nothing can be smashed, and everything 
is ready for use instantly and in the order required. 
The car and the portable laboratory are fitted with 
electricity and water is laid on. The interior fittings are 
the gift of Mr. Robert Mond. 


ON an inter-urban railway, in one of the Eastern States 
of America, an electric car ran through a passing place 
where it ought to have stopped, and crossed another car. 
As a result, the two cars met on the single line and nine- 
teen people were killed. The driver, at fault, was on duty 
the previous day for eighteen hours, except for a four hours’ 
interval, which, however, he did not spend in taking rest. 
The conductor had made himself comfortable, and had 
gone to sleep. The inspector who inquired into the acci- 
dent on behalf of the State authorities put the blame on 
both men, but added that ‘‘ Men do not ordinarily become 
careless, lose their sense of responsibility, and wilfully 
disobey rules that they know are necessary for safety, 
unless the management of the company also becomes care- 
less and permits violations to go unchecked.”’ 


DurRinG the year ended December 31st, 1916, the 
receipts of the Federated Malay States Railways increased 
by 28.34 per cent., with an increase of 18.3 per cent. in 
the working expenses. This gave a net profit of 4.35 per 
cent. on the capital expended on open lines, as compared 
with a net profit of 2.97 per cent. in 1915. The acting 
general manager and chief engineer says in his report that 
this result affords a striking commentary upon the general 
prosperity of the Malay Peninsula, and the fact that a 
very large proportion of the increase in gross receipts 
occurs in passenger traffic tends to show that the native 
population is in a sound financial position, owing, doubtless, 
to the maintenance of good prices for tin and rubber, and 
the development of the latter industry. Of the increase 
of 1,174,623 dols. in working expenses, the higher cost of 
coal accounts for 690,000 dols. 


Ir will be remembered that in August last the Asso- 
ciated Society of Locomotive Engineers and Firemen 
were dissatisfied with the conversion of the war bonus 
into wages, and that they asked for an eight-hour’s day, 
following this up by a threat to strike. On Sir Albert 


Stanley undertaking that if the latter demand was with-, 


drawn he would use his good offices to get the question of 
higher pay looked into the incident was closed. The 
sequel came on the 19th inst., when the matter came 
before the Committee on Production, whose award was 
made last week, the men being given an advance in war 
wages of 5s., and the youths one of 2s. 6d. The agreement 
with the National Union of Railwaymen as to the conver- 
sion of the bonus into wages provided that the matter 
could be again raised after three months. That period 
having expired there have been meetings between the 
parties, and the Railway Executive.Committee has offered 
an advance of 5s. At the time of writing this has not been 
accepted by the men. 


———— 


NOTES AND MEMORANDA. 





Waitine in the Journal of the Royal Astronomical 
Society of Canada on the energy required to produce rain, 
Mr. J. Patterson says the total amount of work required 
to get sufficient water to the level of the clouds to give 
lin. of rain on an acre is 5,794,960 horse-power. 


Tue record speed for a motor car was recently made on 
the Sheepshead Bay track by an aluminium racing car, 
which completed 100 miles in 54 min. 20.98 sec., or an 
average speed of 110.4 miles per hour. The engine gives 
135 horse-power, and weighs only 490 1b., or about 3} Ib. 
per horse-power, and the complete car 144 ewt. 


PrompTep by the large number of accidents which occur 
each year in the busy thoroughfares of all cities, an Ameri- 
can has devised and perfected a truly wonderiul 
fender which is applicable to vehicles in general and to 
automobiles in particular. His fender is of such construc- 
tion that when the victim is struck he is immediately 
caught and held in place by a pair of arms which wrap about 
him, while a reinforced curtain is dropped in front of the 
wheels so that he cannot fall under the vehicle. The 
main members of the new fender are the bumper proper, 
a pair of arms, and a reinforced curtain. 


Ir cannot be said with certainty that the ultimate 
capacity of single turbo-generator units is limited to the 
sizes now being built, although for the moment this is 
undoubtedly true, says Mr. R. H. Price in the General 
Electric Review. The limitation in the size of the unit is 
a limitation arising from the materials available for 
buckets and for bucket wheels, and from certain other 
constructional difficulties which may, or may not, be 
smoothed away by future improvements. Furthermore, 
an important limitation is the question of dimensions of 
pieces which can be transported by rail. 


Tw an article in the Autocar on anti-freezing precautions, 
the author says that the use of denatured alcohol, i.e., 
methylated spirits, in this connection has one great dis- 
advantage, namely, that the boiling point of the spirit, 
approximately 175 deg. Fah., islower than that of water. 
As a result it evaporates rapidly when the water reaches 
this temperature, and this is very often the case, especially 
in thermo-syphon cooling systems. ‘To preven’ this rapid 
evaporation, or, rather, to counteract it to a certain ex- 
tent, a mixture of alcohol, glycerine, and water is very 
often adopted ; in fact, this would appear to be the favourite 
sotution in America. 


RECENT writers on the subject of optical glass have 
shown a tendency to assign the whole of the credit for 
the‘introduction of the newer materials like baryta, mag- 
nesia, and the phosphates into glass-making to Abbe and 
Schott; of Jena. In an editorial note in the British Journal 
of Photography for October 19th, it is pointed out that 
baryta has been used in glass-making since 1830, and that 
both Fraunhofer and’ Faraday made boro-silicate glass, 
Schroeder made magnesia glass, Mais used zine oxide, 
both Harcourt and Stokes made phosphate glasses, while 
French glass-makers have used thallium and fluorides 
for some time. The journal claims that some of the credit 
for the introduction of the newer materials now used in 
glass-making should be given to these pioneer workers. 


An electrolytic process of deoxidation has been patented 
in the United States. The object to be treated is made 
the cathode in an electrolyte containing phosphoric acid. 
In addition to its normal function of carrying the current, 
says the Scientific American, this acid acts as a solvent 
upon rust without attacking the steel or iron body beneath. 
It is in this Jast detail that its chief availability lies, since 
nitric, sulphuric, or hydrochloric acids would not display 
such moderation. Finally, the phosphoric acid is bene- 
ficial in preventing subsequent further rusting. The 
electrolyte is made by adding 10 parts of phosphoric acid 
to 90 parts of water, or by adding 10 per cent. of the acid 
to a 10 per cent. solution of sodium phosphate. A tem- 
perature between 50 deg. and 70 deg. Cent. is recom- 
mended. 


THE fluxes commonly used in melting aluminium scrap, 








says the Brass World, are fluorspar, eryolite, and salt. An 
excellent way of utilising such material when a part of the 
scrap is small and not clean is first to melt a bath of alumi- 
nium, using solid material, and to allow it to reach a tem- 
perature of approximately 850 deg. Cent., then add the 
sweepings, &c., in such quantity that the bath will absorb 
them without losing its liquidity. The bath is then re- 
heated and more scrap charged, the process of charging 
and reheating being alternated until the crucible is as full 
of metal as desired. The metal will most likely be pasty, 
and a small piece of fused zine chloride is added and the 
bath well stirred. The resulting action will free the mixed 
oxides and the metal will assume its natural fluidity. 
The crucible should be immediately emptied of aluminium 
before any reaction can occur between the metallic alumi- 
nium and the heated oxide on the one hand and the oxygen 
and nitrogen of the atmosphere on the other, as such re- 
action will consume metallic aluminium and greatly reduce 
the percentage recovered. 


SrncE the war it has become apparent that the resources 
of the Empire in food and raw materials have not hitherto 
been used to meet the needs of the Empire itself to any- 
thing like the, extent that is desirable. Rice is a striking 
example of this state of things. Thus, India, which pro- 
duces—principally from Burma—about 40 per cent. of the 
world’s exportable surplus of rice, distributed its exports 
in 1913-14 in the following proportions :—To British 
countries, 42.6 per cent., to foreign countries, 57.4 per 
cent. The gross imports into the British Empire were 
little less than the total exports of rice from India, so that 
it would be quite possible to find a market within the 
Empire for nearly all the rice India can spare for export. 
Of the exports of Indian rice in the year 1913-14, Holland 
took 13.8 per cent., Germany 13.1 per cent., and Austria- 
Hungary’8.7 per cent., the United Kingdom coming next 
among European countries with only 6.7 per cent. While 
this country occupied a relatively unimportant position 
as a direct importer of rice from India, it imported con- 
siderable quantities of rice from Holland and Germany, 
which -had been first-exported from India to these coun- 
tries, and, after being milled and polished there, had been 
re-exported to England. 





MISCELLANEA. 


Tue scheme for the development of the lower reaches 
of the Cattewater, the eastern arm of Plymouth Harbour, 
to meet the needs of commercial shipping, has now, it 
is understood, been accepted by the Cattewater Com- 
missioners. A project is now taking shape for the provision 
of dock and harbour accommodation in the upper part of 
the Cattewater for ships of the largest draught, and was 
the subject of an address to the Commissioners by Sir 
Joseph Bellamy on Tuesday last. 


TuE future Australian imperial settlement on irrigated 
lands will be benefited by the practical completion of the 
Barren Jack dam, about a dozen years ago, though the dam 
was never intended for that special purpose: The dam is 
240ft. high, holding back the Murrumbidgee River for the 
purposes of irrigation, 220 miles from its site, retaining 
33,380 millions of cubic feet of water—more than the cubic 
contents of Sydney Harbour. ‘The dam was fully described 
in our columns ofjSeptember 23rd, 1910. 


In reply to a question asked in the House of Commons 
recently, Dr. Addison said that in the consideration of 
proposals for the construction of a mid-Scotland Canal, 
weight was being given to the commercial value of such a 
canal and to the urgency of the investigation being com- 
pleted in time to enable advantage to be taken of the 
labour of demobilised men for its construction immediately 
after the war was ended. The Ministry of Reconstruetion 
was considering the question of the development of 
internal waterways. 


A very finely-powdered graphite placed in a boiler 
immediately after it has been cleaned circulates with the 
water and rubs against the: plates, to which it imparts a 
graphite polish on which scale does not readily form, says 
Power House, Toronto. When the initial quantity is 
regularly followed up by smaller ones, the graphite by 
mechanical action gradually softens and disintegrates 
any old scale that may still be present, and if new scale 
thereafter forms, and it almost always will to some ex- 
tent, it forms in and with that scale, so that all may be 
easily broken up and removed. 


GEerRMANY’S stocks of potash are exhausted and manu- 
facturers are unable to meet the demands of agriculturists, 
says Reuter’s correspondent at Zurich. Owing to the 
shortage of labour and coal and the difficulties of trans- 
portation, production has almost ceased. Financial 
circles are apprehensive that Germany will have no potash 
to export when the war ends, which will prove a serious 
matter, as potash is the most important and valuable of 
all the so-called ‘‘ compensation” products which the 
Germans have to offer, and the lack of it will greatly re- 
tard the betterment of the rate of exchange. 


A MINERAL survey conducted in Ceylon in co-operation 
with the Imperial Institute has led to the discovery of 
beach deposits of monasite sand, which will usefully sup- 
plement the commercial supplies of thoria required for 
the manufacture of incandescent gas mantles, says the 
Times of Ceylon. Samples of the sand have been inves- 
tigated by the Imperial Institute, and the results - 
are so promising that the Ceylon Government has ar- 
ranged to work the deposits. The mineral survey has 
shown that Ceylon can furnish several other thoria minerals 
besides monasite. Among these is thorianite, the richest 
known source of thoria. 


H.M. Trape CoMMISSIONER in New Zealand, Mr. R. W. 
Dalton, writes that an Act to amend the Dominion Factory 
Act of 1908 was passed during]the last Session of the New 
Zealand Legislature. The Act provides inter alia that 
an inspector of factories may require the occupier of any 
factory, within a time to be specified in a requisition, to 
provide such heating appliances as may be considered 
necessary. The demand for such appliances would be 
chiefly in the South Island in connection with newly 
erected factories or buildings. At present building opera- 
tions there are slack, but after the war there may be more 
opportunity for trade in heating appliances. 


A UNIQUE roadway of solid salt, forming a part of the 
Wendover highway in Tooele County, Utah, is projected 
by the Utah State Road Commission, says Contract Record. 
Between Timpie and Wendover the line of the highway 
transverses a flat area, crossing at one point a salt bed 
about seven miles wide. For a considerable portion of 
the year this bed is covered with water which, while it 
thoroughly saturates the roadway, is never of sufficient 
depth to impede the progress of vehicles. When dry, 
the bed is found to make an admirable pavement, with 
salt two to three feet deep, hard and smooth, and with a 
tendency to coo! the rubber tires of motor-driven vehicles. 


THE following bodies have now nominated representa- 
tives on the Technical Committee of the Motor Industries, 
which was established by the Institution of Automobile 
Engineers and the Society of Motor Manufacturers and 
Traders, Limited, to deal with research and all technical 
questions connected with the development of the auto- 
mobile and kindred industries :—National Physical 
Laboratory, General Post-office, Institution of Mechanical 
Engineers, Commercial Motor Users’ Association, Iron and 
Steel Institute, and the British Rubber Tyre Manufac- 
turers’ Association. It is hoped that other bodies, such, 
for instance, as the Association of British Motor and Allied 
Manufacturers, will shortly also be represented. 


THE safe delivery of eggs to be sent through the post 
will be ensured and their period of freshness prolonged at 
the same time by the use of a new system which has re- 
cently been patented, and is now being called to the 
attention of egg dealers and shippers, says the Scientific 
American. The machine wraps the eggs in a long strip 
of paper, the eggs being entirely covered by the paper 
which is twisted about them, making them resemble a 
length of sausages more than anything else. The paper 
in which they have been encased has been dampened, 
and in this condition the eggs are draped around a collap- 
sible wire frame. As the paper dries it becomes taut, 
and the eggs are securely held between the arms of the 
frame. When they are placed in a box for shipment they 
are supported so that they cannot come in contact with 
each other or the box, and they are thus enabled to with 
stand a rough experience which would be disastrous under 
ordinary conditions. The frames are made in one dozen 
and crate sizes. 
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The Future of British Railways. 


AmoneG the problems that will present themselves 
for settlement at the end of the war, not the least is 
the future of those industries of which the Govern- 
me s, shipping, canals, 
mines, &c. Each of these subjects will present a 
series of difficulties, but it is safe to say that none 
more than that associated with railways. The 
propagandists of nationalisation will, no doubt, be 
much in evidence with appeals to the State to retain 
control of all these utilities, but it is hardly likely 
that any change from pre-war conditions will be 
seriously considered, except in connection with 
railways and canals. We associate the two because 
they are so closely related that whatever is decided 
in the case of one will, almost certainly, apply equally 
to the other. Railways, however, present a series of 
exceptional problems, which may be enumerated as 
follows :—(a) How to meet the higher wages now 
being paid to the staff; (b) reconstruction, 7.e., the 
restoration of the property to pre-war conditions ; 
(c) the increased cost of labour and material for the 
upkeep and operation of the railways; (d) the 
success which has attended the operation of the 
railways since they passed under the control of the 
State on the outbreak of war ; (e) that many directors, 
shareholders, and officers have become tired of the 
constant appeals of traders and railway servants for 
concessions, and would, therefore, be glad enough to 
see the railways taken over by the State ; and (f) the 
need of reform in British railway methods, in order 
to cope with the commercial efforts that will be made 
when the war is over. 

Some of these points are so obvious that we need 
not comment upon them ; others call for enlargement. 
One can, however, be disposed of in a few words. 
It is that which relates to the operation of the 
railways since the war broke out. The very success 
which has attended the working of the railways since 
August 4th, 1914—in the movement of naval and 
military men, material and stores ; in the manufacture 
and supply of military material ; in the provision of 
locomotives, rolling stock and track for use -overseas, 
and in keeping the railway services at, all things 
considered, a remarkably high standard—may quite 
likely lead to their undoing, as many people labour 
under the belief that the railways are at present 
being run by the State. This, as our readers know, is 
not the case. All the railways are under the control 
of the Railway Executive Committee acting on 
behalf of the State, and, in accordance with the 
empowering Act of 1871, they are being paid com- 
pensation for the possession and use of them. But 
this control is mainly directed to co-ordinate the 
movement of Government traffic and to simplify the 
question of finance that necessarily arises from the 
control. There is, except as regards finance, very 
little interference by the Government with the 
Railway Executive Committee, and—except in the 
same matter and when uniform action is necessary— 
by the Railway 
railways. To. give to the State credit, therefore, 
for the successful operation of the railways during 
the war is to give praise where it is not due. But in 
any case the present control cannot be continued 
indefinitely. The Act of 1871 sanctions it only when 
‘* emergency has arisen,” and the Secretary of State’s 
warrant for possession has to be renewed every week. 
Nor, fortunately, can the railways pass into the 
possession of the State without the sanction of 
Parliament.. Many hold the mistaken view that the 





Gladstone Act of 1844 gives the Government power to 
take over the railways. Allthat that Act sanctioned was 
the purchase of any railway thereafter authorised. 
Railways made or ‘authorised prior to that session 
| were excluded, and whilst the terms of purchase were 
laid down in the Act they were only definite in the 
case of those companies whose “ 


clear annual profits 


Executive Committee with the: 





diyisible upon the subscribed and paid-up capital 
stock of the said railway, upon the average of the 
three then last preceding years, shall equal or exceed 
the rate of ten pounds for every hundred pounds of 
such paid-up capital ystock.”” Those companies 
which have paid less than 10 per cent.—which means 
all of them—may take their claim to arbitration. 
Finally, it is distinctly laid down in section 4 of the 
Act that Parliament must again consider this question, 
as the necessary funds must first be provided. On 
the abstract principle of Government ownership, there 
has been no change in public opinion ; on the contrary, 
the high authorities who inquired quite recently into 
the future of the Canadian railways, said ‘‘ Our 
personal belief is strong that, in normal circumstances, 
railway enterprise is a matter best left in private 
hands, subject to proper regulation by the Govern- 
ment. Were we asked to advise in the case of the 
railways of the United Kingdom or the United States, 
which have been constructed by private companies, 
with money found by private investors, we should 
give effect to this belief.” It must not be forgotten 
also that practically every witness in any way 
associated with commerce who appeared" before the 
Royal Commission of 1913-14, presided over by Lord 
Loreburn, which inquired into-the relations between 
the railways and the State, was emphatically opposed 
to the State ownership of railways. Where the idea 
has gained ground is in the Labour party, and, without 
doubting the sincerity of that party’s opinions, it is 
fair to assume that the success which has attained its 
applications for increased pay has suggested. that, 
with the State instead of private companies to deal 
with, the condition of labour would be bettered. The 
Railway Review—the organ of the National Union of 
Railwaymen—said in its issue of November 16th: 

“Tf it is not intended to work the British railway 
system in the future as a single entity in the possession 
of the State, it will be the business of the National 
Union of Railwaymen to declare that railway workers 
object to the railways and railway owners returning 
to the pre-war status. A return to pre-war conditions 
of railway control and management will not be to the 
advantage of railway workers and will be’ seriously 
detrimental to the National Welfare.” 

Unfortunately, it is no longer a question as to 
whether or not the country would be the better by 
State ownership. The war ~ has brought other 
conditions to bear on the subject, and it is now the 
question whether the companies could revert to their 
former conditions. A few brief remarks will soon 
put our readers in a position to judge as to this 
possibility. The main point to remember is that in 
the year 1913 the railway companies had a net 
income, including the balance brought forward and 
a small appropriation—£28,000—from reserve, of 
£53,268,000. After paying the interest on loans and 
debenture stock, miscellaneous other first charges 
and appropriations to reserve, there were paid 
£17,239,000 in interest on guaranteed and preference 
stocks and £17,705,000 on ordinary stock, leaving 
£1,159,000 to be carried forward. As roughly two mil- 
lions of this sum belonged to the Irish railways which, 
in this matter, are outside the question, it may be 
taken that the. divisible profits of British railways, 
under pre-war conditions, were thirty-five million 
pounds. If, and when, the railways revert to private 
ownership, one question to consider—if not already 
disposed of—is the payment of the increase in wages. 
In August last it was stated that this increase cost 
twenty-five millions a year. The five shillings a week 
since granted to the enginemen by the Committee on 
Production, and the same amount given by the 
Government to the other men, will bring it up to 
thirty-three milliens, a sum which, alone, would 
swallow up all the profits. But thatis not all. There 
is the higher cost of material. How much it will be 
we cannot even estimate, but allowing for an increase 
of 5s. per ton in coal alone, three-and-a-half million 
pounds a year would be required to meet the increase. 
Again, to cope with the increased trade that may 
reasonably be hoped for, considerable capital expendi- 
ture will be necessary. If the c1edit of the railways 
be impaired, where is the high rate of interest— 
supposing the money could be borrowed—to come 
from.? It is very easy to talk about raising the rates 
and fares to meet the increased expenditure. To 
raise fares would, considering the services 
rendered, be quite justifiable, and would appear to 
be called for. But to raise rates is to cripple trade, 
which has other burdens sufficiently heavy to bear. 
British railway rates are, on the whole, higher than 
those elsewhere. The necessarily short haul and the 
numerous companies—each of whom is entitled, in 
the case of traffic passing over its line, to charge as 
though the traffic initiated on its line—are partly 
responsible for this fact, but the main reason is the 
senseless competition of former, but yet comparatively 
recent, days. No increase in the existing rates could 
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he obtained without a struggle. Some rates could be 
raised to the maximum, but even they would certainly 
challenged before the Railway and Canal 
Commission. The Government might promise legis- 
lation, as at the railway strike of 1911, for an all-round 
advance, but the experience gained on that occasion 
would prevent such a step being taken. When it is 
remembered that the Bill sanctioning what is now 
known as the 4 per cent, increase, was determinedly 
opposed by the Government’s own supporters, and 
that it was only secured by Mr. Asquith saying that 
the Government could not go back on its word, it is 
safe to say that the chances of the railways passing 
into the hands of the State is more likely than an 
increase in rates. 

The whole problem is amongst the most difficult 
conceivable, and it is further complicated by the 
possible addition to the thirty-three million pounds 
for wages by another large sum as a consequence 
of the demand for an eight-hours’ day. It must 
not be assumed that because this demand was 
much in evidence last August, that it relates to 
enginemen alone ; the National Union wants eight 
hours for its 350,000 or so members. Then there are the 
questions of arrears of maintenance and renewal of 
track, locomotives, rolling stock. &c.; the rehabilitation 
of the workshops to their normal condition for railway 
work; the return or replacement of locomotives, 
wagons and track sent overseas ; the re-employment 
of railway servants who have been crippled; the 
reopening of stations and branch lines now temporarily 
closed, which, although not earning a profit, could not 
be kept shut without laying the railway company 
open to a charge of withdrawing facilities; the 
future of privately owned wagons, &c. The Govern- 
ment has, therefore, done wisely in calling in the aid 
of authorities in the different spheres to advise them 
on these problems. These gentlemen, as we under- 
stand Sir Albert Stanley’s answer in the House on 
the 14th inst., do not constitute a formal committee. 
The different aspects of the whole question are each 
to be considered by the two or three experts on that 
particular subject. The result of their labours is, 
Sir Albert added, to come before the House before 
any final arrangements are made. 


be 


Science and the Man. 


Ir is less difficult at this juncture than at any 
previous period to claim on behalf of science that 
high place in the realm of human activities which it 
has always had the right to occupy, but which has so 
rarely been claimed by its devotees. To-day, by 
almost universal assent, the man whose work has been 
mainly concerned with discovery and its direct appli- 
cation to the needs of the time, is called upon to 
occupy a somewhat important position in the councils 
of the nation. Science, after a patient waiting at the 
gate,is being admitted to the company of the elect. 
Jn taking, then, the functions of science for the subject 
of his address, in opening the session of the Royal 
Society of Arts, Mr. Campbell Swinton selected a 
topic of immediate interest. It is a coincidence that 
the period of 150 years over which the history of the 
Society extends has been an era of very marked 
progress in the mechanical arts, in which the functions 
of science have been legitimately exercised. Mr. 
Swinton’s review extended over a far longer period, 
progress being traced from the first dim recognitions 
of the value of science by primitive man through the 
various stages which have led us to the high degree of 
development which has been reached to-day ; but it 
was with the work of the eighteenth and nineteenth 
centuries that the address was mainly concerned, for 
the reason that in no other period of the world’s 
history have the applications of science had such 
marked effects on civilisation. 

There are many things to be learned from the study 
of this period. One on which Mr. Swinton laid stress 
is that there is no real gap between pure and applied 
science, but that they are different parts of the same 
thing. The proof of this is not difficult, and it is 
supplied in this address, and may perhaps carry with 
it consolation to those who are inclined to lament what 
they criticise as a vast outpouring of effort on scientific 
research work which apparently has no relation to 
practical needs. The truth is that science may be 
slow to yield a return, but in the end it always pays 
a dividend, although perhaps not to those who pro- 
vided the original capital for research. An even more 
interesting point than this, however, is that raised in 
connection with what may be termed the personal 
factor, and it has a direct application to the experience 
of the present time. Mr. Campbell Swinton insisted 
that the inventor is a product apart from the ordinary 
man. In the common phrase he is bora, not made. 
We are reminded of the words of a famous worker in 
another field, the artist, Jean Frangois Millet. ‘“ Men 
of genius,” he wrote years ago, “are gifted with a 





sort of divining-rod ; some discover in Nature this, 
others that, according to their kind of scent. Their 
productions assure you that he who finds is formed to 
find ; but it is funny to see how, when the treasure is 
unearthed, people come for ages to the same hole. 
The point is to know where to look for truffles.” 
Millet expressed in these sparkling sentences a truth 
that we all know, but have not the art to put into 
telling words. A man may be trained to become an 
engineer or a lawyer or an accountant, but no amount 
of time spent in the schools or the shops, or the patient 
drudgery required to master details, can kindle the 
spark of original thought which is the source of dis- 
covery or invention. Thus it happens that the 
credit of great inventions has fallen to individuals 
drawn from the most unlikely sources, and whose 
ordinary vocations were often far removed from the 
field of the labours for which they are to-day remem- 
bered. Nor is it altogether, as suggested in the 
address to which reference is made, a case of the fresh 
mind of the outsider looking at the subject from a new 
aspect. It is rather that these men possessed in a 
supreme degree what, for want of a better term, is 
described as the inventive faculty. Nothing else 
seems to matter but this. The men whose names are 
inscribed on the roll of scientific fame were, as we are 
reminded, drawn from every strata of society. Robert 
Boyle was a landed proprietor ; Henry Cavendish was 
a pure amateur ; Dalton, the famous chemist, was an 
assistant schoolmaster; Benjamin Franklin was a 
printer ; Joule was by profession a brewer ; Faraday 
the son of a blacksmith ; George Stephenson a colliery 
fireman ; Arkwright a barber ; Sturgeon, the inventor 
of the electro-magnet, a private soldier; Robert 
Stirling a doctor of divinity; Lord Armstrong a 
solicitor, and Edison was once a railway newsboy. 
It is a remarkable list, and could easily be extended. 
We see the same thing happening in a somewhat 
different direction at the present time. One of the 
most remarkable features of our war administration 
is the fact that many of the important places are 
filled by men whose training and experience have been 
in fields quite remote from the organisation of the 
industries which have been called into existence by 
the needs of the war. It is unnecessary to give 
chapter and verse in this connection, as the names of 
the men who are doing this work, as well as their 
previous reccrds, are quite familiar. Many professions 
and occupations have been laid under tribute for 
manning our war departments, both in the higher and 
lower level. The explanation is to be found, we 
believe, not in any of the usual log rolling which 
permeates political life, but in the fact that men and 
women in whom the necessary qualities were latent 
have been provided with the opportunity to exhibit 
for the national advantage their particular gifts, 
either of organisation, of invention, or of undertaking 
work which it was never thought they would be 
called upon to perform. There may have been a 
tendency, in the elation of what seemed to be a new 
discovery, to push this policy to extreme limits, and 
to inflict injustice on individuals, but on the whole the 
new system has stood the test applied to it extremely 
well. That we have been able to discover the neces- 
sary gifts in most unlikely quarters, and to utilise 
them, may have surprised many people, but it is only 
after all a repetition, as the history of scientific attain- 
ment teaches us, of familiar experience. It is merely 
that we have drawn quite freely on a latent source of 
strength, and have provided those who possess the 
necessary qualities with opportunities which might 
otherwise never have been presented. Of course, a 
system of the kind was bound to cause a deal of heart- 
burning. Many men trained in a particular field 
rebel against the appointment of others to posts which 
they feel confident they could have filled better, 
because of their expert knowledge. We = shall 
not say them nay. Mistakes have been made, 
and are being made, but over and over again 
the history of industry has shown that the expert 
is not necessarily the best person to employ: 
that the type of mind required for certain vocations 
may display itself in unexpected places. It is above 
all true that great scientists are rarely great organisers ; 
they need the help and guidance of a directing hand to 
bring their discoveries and invention to fruition. 
Millet, indeed, summed up the scientific discoverer 
when he suggested that he had the ‘“‘ nose for truffles,” 
but he touched an equally important point in the 
observation that ‘‘ when the treasure is unearthed 
people come for ages to the same hole.” To put it 
in another way, science strikes the rock and the people 
drink of the waters that burst forth. But in the past 
the scientist has been careless about the results. He 
cared no more whether he tapped a spring or opened 
a torrent. He was inspired generally by divine 
inquisitiveness and nothing more. To-day there is a 
tendency to put him in harness ; to direct his move- 
ments to a particular end ; to train him as you might 








train a horse for certain duties, Mr. Campbell 
Swinton’s address would give us cause to wonder if 
this is really the best way—if, since Nature in the past 
has so often surrendered her secrets to unexpected per- 
sons, itisnot better to leave the scientist with greater 
freedom—were it not for the fact that, do what we 
may for control, there will always be some free spirits 
who will defy restraint and soar into new spheres, 
They will do one part of the work ; they have the nose 
for truffles, but others there must be to dig out the 
treasures they have discovered, and for that just 
ordinary hard spade work is necessary. 








RANDOM REFLECTIONS. 
[SECOND SERIES. } 
- _ > _ 
WE are glad indeed to see that the 


Fngineering address which Mr. F. W. Lan- 
Public. chester delivered nearly a year ago 


to the Junior Institution of Engi- 
neers has been published by Constable and Co. as a 
shilling pamphlet, printed in a comfortable type on 
rough paper. It is called ‘ Industrial Engineering : 
Present Position and Post-war Outlook.” We cannot 
say that a new principle is thus introduced, because 
notable papers and addresses have from time to time 
been produced in book form, but we may hope that it 
marks the beginning of extension of a practice which 
carries with it a great deal of advantage to the country. 
Presidential addresses are delivered to a small pro- 
portion of the members of institutions, they are 
circulated amongst the remaining members, they are 
given in full or in abridged form in the technical Press, 
which represents the same industry or profession as 
the institution, and brief epitomes of them appear in 
the daily newspapers. At first sight this looks like 
a great deal of publication. But, asa matter of fact, 
it is nothing of the sort. ‘The only form in which the 
addresses reach the general reader is in the greatly 
abridged versions in the daily papers ; for the rest they 
are circulated only amongst those who belong to the 
profession with which they deal. It is therein that the 
defect of the present system lies. Good presidential 
addresses—and a great many of them are good—are 
written on broad lines. The lay mind could under- 
stand them and appreciate them just as well as the 
expert and technician, and incalculable good would 
in many cases result from putting them in the hands 
of the public in an attractive form. We have said, 
and we shall have to keep on saying, that England’s 
neglect of science is due in a degree which cannot be 
calculated to the ignorance of science which is dis- 
played by the average citizen. This looks like argu- 
ment in a circle. It is not so in fact. We do not 
expect all citizens to be scientists—it would be a 
fearful world if they were—but we do desire that all 
citizens should sympathise with science, and, above all, 
that they should know what their own fellow-citizens 
have done in its domain. ‘‘ Before the War,” says 
Mr. Lanchester in the address before us, ‘‘ there had 
been a tendency even on the part of our own Govern- 
ment, and I will say on the part of both political 
parties, to underestimate the ability of our own 
technical men, and to accept Germans and Americans 
as superior beings.’”’ The Government is only part of 
the public, and if it fell into this error it was because 
the public as a whole lived in it. _To remove it the 
public must be reached, and one of the best ways of 
reaching it is to circulate addresses and papers much 
more widely than they are at present circulated. 


* * * * * 


ONE cannot help feeling at times 


~~ orld thatthe socialreformers’ methods of 
Perfect. bringing humanity into industry 


are, in fact, driving what remains 
out and replacing it by a machine-made, formularised 
rule of three device which is as much like humanity 
as the income tax is like the charity that passeth 
understanding. Take this sentence from Sidney 
Webb’s lectures on the works manager of to-day. 
“Tt is obvious that efficiency (and also justice) 
demands that for every vacancy, high or low, the 
best available man shall be selected, irrespective 
of whether he is related to a foreman, or is a friend 
of his, or a friend of his friend, or a public-house 
acquaintance.’’ We shall do Mr. Webb no injustice 
if we read this to mean that a works owner has no 
right to put his son into a position of responsibility, 
an uncle has no right to use his influence on behalf 
of his nephew, a manager no right to take on the sons 
of his own workpeople, and the railway and omnibus 
companies no right to employ the wives and daughters 
of their servants, unless one and all they have satisfied 
themselves that there is no one else more fitted for 
the work. In your perfect machine-made world 
that course is the only one that would bear investi- 
gation. Men and women, boys and girls, would be 
treated as just so much iron or brass or wood, and 
unless they came up to specification in the human 
testing machine they would be rejected. We should 
be sorry indeed to see such a perfect world. A world 
in which a parent might not give his son a chance, 
or a friend a friend, a world in which employers 
might not show any special consideration for the 
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children of their own workpeople, and in which they 
would hesitate to advance the members of their own 
staff because it was possible that some one better 
might be found outside it. We shall be told we are 
supporting favouritism. Well, let us admit that we 
are. There are times and places in which favouritism 
cannot be endured, and favouritism that is bought 
is both dangerous and iniquitous. But the 
favouritism of a father to his own son or of works 
owners to their own people, is in a different class 
altogether, and _witilst it exists it may help to retain 
some little fragments of soul in limited companies. 
The social reformer, like other reformers, is carried 
off his feet by his formule for perfection. Human 
feeling, charity itself, becomes a vice because in the 
absence of some inequality it cannot be exercised. 
With no human imperfection—the departure from 
a standard type—men would be as little variable 
as the houses in Utopia, and their souls might wander 
from one to another and never know the difference— 
as the Utopian did. Personally we are dead against 
a perfect world. It would be too dull. 


* * * * * 


THE country has grown so used to 
crises that it is taking relatively 
little interest in the very serious 
state of affairs in the railway world. 
Tt knows, of course, that the railway men are asking 
for another increase of pay of ten shillings a week 
and that the railway companies have offered half that 
sum. It knows also that if the men’s demand is 
granted—and it may be before this note appears—no 
less than sixteen million pounds a year will have to 
be found to meet the increased cost. The public 
no doubt regard this enormous sum as no more than 
an addition to the war bill. It looks upon it as one 
of the inevitable expenses of the times, and it supposes 
that when the war is over and done with the burden 
can be lightly thrown off and a return be made to the 
conditions of normal days. We invite it to take a 
deeper and broader view of the whole question. In 
the first place it must dismiss the fond hope that the 
increased cost of labour, not only in railways, but 
in all industries, can be readily reduced. We have 
got to face a permanent rise in wages; they will 
never return to the old level. Now in menufacturing 
industries high wages do not necessarily mean high 
cost of production. By a system of payment by 
results, by a complete abandonment of ca-canny, 
by augmenting the output per man and per machine, 
it is not only possible, it is probable, that the increase 
of wages can be paid without any additional burden 
on society. But railway operation is in a different 
category. It is not a productive industry, and it is 
so largely controlled by other factors than those of 
labour, factors which labour influences only very 
indirectly when at all, that all the increased zeal 
and hard work that labour might display would never 
wholly meet the higher cost. We are not saying that 
railway men should not be paid more than they have 
been paid, but by howsomuch more they are paid 
it is the public that has to meet the bill. The railways 
certainly cannot afford to pay anything like the 
present increase unless rates are raised, and if rates 
are raised then the whole cost of living to every single 
person in the kingdom grows greater. The augmen- 
tation of labour costs in a productive industry may be, 
and we hope they will be, met by a proportionately 
larger output. In a non-productive industry like 
all branches of transport, the scope for the reduction 
of the proportion that labour costs bear to all other 
costs-is very much less,and any increase in railway 
or shipping rates is immediately reflected in the 
higher price of commodities. Hence the effect of 
increased wages of railway men is to make the cost 
of living greater than before. It is well to keep this 
distinction between transport industries and_ pro- 
ductive industries in mind when discussing wage rates. 


Railway Rates. 


“es. £ = & 


THE subject dealt with in the 

a. preceding note forces upon us 

Cost of Living. another reflection. It is—when we 
come to think of it closely—a 

remarkable fact that every development of industry 
has led, in one respect, to the very opposite result 
that might have been anticipated. It was natural to 
suppose that as new methods of manufacture were 
introduced the purchasing power of the sovereign 
would increase, and that the man who was passing 
rich with forty pounds a year a century ago would be 
something like a millionaire to-day. It is common 
experience that the fact is the reverse of the antici- 
pation. The reasons are complicated by many 
issues into which we cannot enter here, but we may at 
least observe that one of the reasons is the continual 
demand for more wages and higher salaries. Thus 
things move in a circle. The cost of living rises ; 
more wages are demanded. The increase of wages 
raises the price of commodities, and to meet the new 
price wages have to be augmented again. It is 
probably true that in pre-war times the wages 
advanced more rapidly than the cost of living, and that 
workpeople were as a result better off. But it is 
certain that they were not as much better off as they 
expected to be. Under the conditions of war events 
that would have occupied generations of peace have 
occurred in a few months. The war indeed is an 
enormous experiment in economics, and we are able 





by its help to see in a year or two what in other 
circumstances only our children and our children’s 
children could have seen, And what is it we witness? 
Is it not the continual decrease in the value of money ? 
Part of that decrease is caused by the difficulty of 
obtaining certain commodities at all, but a very large 
part of it is due to higher wages. Let us suppose for 
a moment that the Government had been far seeing 
enough and strong enough, on the outbreak of war, 
to say ‘‘ Wages and salaries are now petrified ; they 
shall neither rise nor fall as long as the war continues,” 
who can doubt that the result would have been the 
same production as now, a cost of living fai less great 
than it is, and an enormously diminished war bill. 
With profits controlled it would have been no more 
than justice to control wages. But the country had 
not the strength of mind to take that course. It 
allowed ‘wages to increase, and thus launched itself 
upon a whirlpool out of which there is no issue. 


* * * * * 


Ir is no uncommon experience to 
see people ** biting their thumbs ” 
at the Ministry of Munitions. It is 
abused for all sorts of things and 
contemned for others. At rare intervals, it replies 
through the mouth of its Minister, but always in 
broad general terms which leave loopholes for the 
escape of the critics, who in a few days return once 
more to their old practices. Detailed information 
on the work of the Ministry is withheld, no doubt, 
because it would afford useful information to the 
enemy, and the British public has little or no chance 
of knowing more than it can see of that which is done. 
We believe we are right in saying that only now, for 
the first time, the Ministry departs from its custom, 
in the Nitrogen report, of which we give the official 
summary on another page. It would be too much to 
hope that the captious critic will be converted by 
this document, but any one who approaches it with 
a fair and open mind will be constrained to admit 
that it is a record of very remarkable and very 
important work. When the inquiry began it was 
deemed, so difficult that little in the way of practical 
results was anticipated. But the skill and energy 
displayed by all concerned has entirely reversed 
expectations, and the success which has attended 
the research opens up the possibility of develop- 
ments of permanent value to the country. 
The inquiry, it will be seen from the report, has 
been pressed in several directions, and in one, 
the Haber synthetic method—the method probably 
most largely used in Germany—a mode of working has 
been devised whereby the amount of ammonia per 
unit of catalyst space has been brought to a figure 
which, as far as is known, exceeds anything hitherto 
attained. This is a very remarkable result, something 
indeed of which British chemists may justly be proud. 
But whilst it is in this process that the most notable 
achievement has been attained, other processes have 
also been studied with zeal and with most gratifying 
results. Processes which could be regarded as war 
measures have rightly received the greatest attention, 
but the research foreshadows great industrial develop- 
ments, and it is earnestly to be hoped that it may 
not cease when the need of high explosive ceases, 
but that in this direction the very science which is 
now devoted to the destruction of human life may, 
in the happy future, assist in its maintenance by the 
development of agriculture. 


Nitrogen. 








OBITUARY. 


JAMES COMPTON MERRYWEATHER. 


WE regret to have to announce the death of Mr. 
James Compton Merryweather, Principal of Merry- 
weather and Sons, Limited, which occurred at his 
home in Whitehall-court, Westminster, on November 
24th, after a brief illness. Mr. Merryweather was 
the second son of the late Mr. Moses Merryweather, 
a scion of an old Yorkshire family. He was born 
on March 12th, 1840, was educated at Chatham House, 
Ramsgate, and commenced his mechanical training 
in the locomotive works at Wolverton, this opening 
being found for him through the influence of the Duke 
of Buckingham. After remaining for some time at 
Wolverton, he became a partner in the firm of McGlas- 
han and Company, coppersmiths, but in 1864, owing 
to the increase in the fire-engine business, and the 
failing health of his elder brother Richard, he left 
McGlashan’s to join his father. At that time Merry- 
weathers’ had a coppersmiths’ department at Lam- 
beth, which, under his directiou, prospered exceed- 
ingly, but at the same time he was keenly interested 
in, and had a great deal to do, with the introduction 
of steam fire-engines. ; 

A few years later, on the death of his father, Mr. 
J. C. Merryweather became head of the firm, and he 
continued to hold that position actively until the very 
end. During the last vear his strength began to fail, 
and he was compelled to take somewhat extended 
vacations, but he was, nevertheless, in attendance at 
Greenwich almost daily during the week prior to 
his death. 

Mr. Merryweather’s work in connection with the 
introduction of steam fire-engines by no means con- 
stituted his sole work, for he was intimately connected 





with many other inventions. For instance, with 
his brother Henry, he was, we believe, largely respon- 
sible for the introduction of steam tramways, which 
held the field for many years, until they were super- 
seded by the electric system. Primarily an engineer, 
he was also a business man of great ability, and one 
who was never content to let others lead the way ; 
indeed, under his able direction, his firm in more 
recent years was the pioneer of the motor fire-engine 
industry. 

Mr. Merryweather arranged the fire protection at 
Sandringham and other royal residences in this 
country, and on one occasion he paid a-visit to 
Egypt, and drew up a scheme for the protection of 
the Khedivial Palaces, being made a Commander of 
the Imperial Order of the Medijieh in recognition of 
his services; but it is said that he regarded his member- 
ship of the Institution of Mechanical Engineers as a 
distinction of greater value than that Order. During 
recent years he was unable to take much part in local 
work, but up to the time of his death he remained 
vice-president of the West Greenwich Constitutional 
Club. He was an active supporter of the Miller 
General Hospital. 

A man of wide human sympathies, he was able to 
maintain cordial relations with his staff. and work- 
people throughout the industrial unrest of recent 
years. During the half century of his business life 
as an employer of labour, there was only one instance 
of a strike at his works, and even that was speedily 
brought to an end by mutual agreement. When it 
is remembered how serious has been the friction 
between employers and employed in the engineering 
trade during recent years, and how often strikes have 
occurred in different parts of the country, it is clear 
that such a record could only be held by one who 
deservedly possessed the confidence of his workpeople. 
He held another record, of which he was accustomed 
to speak with pleasure ; no workman has ever been 
killed through an accident while employed in his 
factory. An excellent example of a fast disappearing 
type of employer, he probably knew as much of hismen 
—not by name only, but with knowledge of their duties 
and capabilities—as any other engineer of his stand- 
ing in the kingdom. At the same time, he was a 
modern business man in the best sense of the words, 
and a keen disciplinarian, who, nevertheless, tempered 
just decisions with sympathetic consideration. 

Mr. Merryweather had a large circle of friends, 
among whom the members of his staff at Greenwich 
were proud to number themselves, and his genial 
presence will not readily be forgotten by those who 
were privileged to know him best. 


JAMES BUCHANAN. 


THE death is announced of Mr. James Buchanan, 
managing director of the engineering firm of Messrs. 
James Buchanan and Son (Liverpool), Limited. 

Mr. Buchanan was made a partner in the firm as 

long ago as 1877, and, under his direction, the busi- 
ness made steady and considerable progress. He 
was a recognised authority in machinery for sugar- 
making and sugar-refining, and in this connection 
acted as consultant for a number of the largest sugar 
refineries at home and abroad. He associated himself 
with the executive of the Liverpool Munitions of War 
Committee and the sub-committee for the manufacture 
of shells and fuses, and at the outbreak of war under- 
took important Government contracts, installing 
an extensive plant for the production of munitions 
of war. 
‘ Mr. Buchanan was a member of the Institution of 
Mechanical Engineers, past-president of the Liver- 
pool Polytechnic Society, president of the Liverpool 
Engineering Employers’ Association, member of the 
executive council of the Engineering Employers’ 
Federation, a member of the Society of Chemical 
Industry, and of other scientific societies. 








NEW SOUTH WALES RAILWAYS. 


ALTHOUGH the traffic carried for the past year has been 
the highest on record, with one exception, the result at 
the end of the financial year—June 30th—was a deficit 
of £394,064 short of meeting total expenses. 

For the past five years a continuous retrograde move- 
ment has been in evidence—the deficit mounting up as 
the traffic has increased—owing to the undue proportion 
of low-grade traffic carried which does not clear expenses. 

Compared with five years ago, goods traffic increased 
32 per cent., but while traffic earning under ld. per ton- 
mile increased by 226,924,606 ton-miles, the paying 
traffic earning over ld. per ton-mile only advanced by 
47,544,336 ton-miles. 

A striking comparison of results is shown in the following 
table :— 


“| 


Year ended Year ended | Difference 
June, | June, j fear 
1912. 1917. | 1917 with 1912. 





Capital expended : 

lines open .. ¢£ 53,514,903 72,006,621 | 18,491,718 ine. 
Goods carried : | 

Tons one mile ..| 862,016,104 | 1,136,485,046 | 274,468,942 ine. 
Passengers carried : | 
! 





No one mile -} 1,091,087,609 | 1,473.707,236 | 382,619.627 inc. 
Gross earnings .. £ 6,491,473 8,380,085 | 1,888,612 inc. 
Working expenses and } 

interest on capital £ 6,075,960 8,774,149 | 2,698,189 ine. 
Result iu £ 415,513 394,064 | 809,577 dec. 
(Surplus) (Deficit) | 
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NARROW-GAUGE DOUBLE-HOPPER 


THE BLAKE BOILER, WAGON AND ENGINEERING COMPANY, LIMITED, DARLINGTON, ENGINEERS 


SELF-DISCHARGING WAGON 




















HIGH CAPACITY NARROW-GAUGE ROLLING 
STOCK FOR BURMA. 


In the issue of THE ENGINEER for August 27th, 1915, 
we published a detailed and illustrated description of one 
of a number of all-steel low-sided bogie wagons, of 16 tons 
capacity, then recently delivered for service on the Burma 
Mines Railway. It may be recalled that that railway is 
of 2ft. gauge, 51 miles in length, and that it connects 
the Burma Railways main line at Namyao with Bawdin, 
where are situated the workings belonging to the Burma 
Mines, Limited. The ruling gradient of the railway is 
1 in 25, the minimum curvature is of 90ft. radius and flat- 
bottomed rails, weighing 41} Ib. to the yard, are used. 
During the past two years the railway has been well 
ballasted, the sharp curves have been improved, and where 
possible the gradients have been flattened. Additional 


Half Side Elevation 


Company, Limited, of Darlington, and supplied by F. R. 
Rand and Co., Limited, railway contractors, of West- 
minster. 

The wagons, which were designed by Mr. G. H. Sheftield, 
of 38, Victoria-street, S.W., upon the Sheftield-Twinberrow 
system, have the following leading dimensions :-— 


Gauge nis ab ales Cae 2ft. 

Length over headstocks Rac oe 25ft. 
Length over buffers and couplings 28ft. Sin. 
| “a 5ft. 6in. 
Width over side frames 5ft. 11 }in. 
Centres of bogies 19ft. 

Bogie wheel base .. .. .. 3ft. 6in. 
Diameter of wheels on tread lft. 6in. 
Journals = ae 6in. by 3in. 


Centres of journals pete 
Tare weight of wagon complete 
Carrying capacity ere 


As will be seen from the general arrangement drawing, 


4ft. 
5 tons 18 ewt. 
18 to 20 tons. 


Half Sectional Elevation. 


by. means of short handles which fit on the square nuts 
at each end of the turning shafts. A single operator, 
standing clear of the wagons, can work the doors, and the 
opening or closing of the hoppers may be regulated to any 
degree, or may be cut off entirely when any desired portion 
of the load has been run out of the wagon. The hoppering, 
which acts as a bracing for the lower flanges of the sides, 
is of jin. thickness and the door plates are of a similar 
thickness. A noticeable feature is that throughout the 
general structure of the wagon, including the door 
arrangement, only five British standard sections are 
employed. As the wagons are to operate over steep 
gradients, powerful either side screw brakes are provided 
at each end, and brake blocks act on all the wheels. The 
standard coupler in use on the Burma Railways is also 
fitted. 

The bogies are designed to permit of the eventual 


Cross Section. 
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sufficiently long for the new wheel centres to be spaced 
| out 3in. further upon each side towards the bearings. 
The brake hangers and brake beams are fitted with ferrules 
| which will be transferred from the outside of the brake 
blocks and hangers to the inside to the extent required 

Ee | for the increase in the gauge. In the bogies the weight 

| of the wagon is not carried upon the centre, but is dis- 





Half Sectional! Plan. 
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crossing places have been put in, for tho line is practically 
a single one, the water supply has been increased, and at 
Namtu—the headquarters of the Burma Mines Company— 
a yard has been provided for the marshalling of the traffic 
to and from the various smelting and other departments 
of the company’s works and mines. The trains are now 
being worked under a ‘* Traffic Control ” system, and with 
night running the line is handling 900 to 1000 tons of 
traffic daily, and arrangements are in hand to increase 
this capacity to 2000 tons per 24 hours. This considerable 
development of traffic has called for the adoption of further 
high-capacity wagons, and in the accompanying engravings 
and in the drawing on page 479, we are enabled to illustrate 
one of a number of double hopper self-discharging wagons 
recently built by the Blake Boiler, Wagon and Engineering 






on page 479, the centres of the hoppers are 9ft. apart. 


The inclination of the sides and ends of the hoppers is | 


36. deg. The openings are horizontally placed at Tin. 


below the sill, and two horizontal doors cover the bottoms | 
of the hoppers with a combined area of about 10 square | 


feet. Each door runs upon four rollers carried upon angle 
bar guides which are riveted to the framing of the hoppers. 
The horizontal flange of the angle is turned outwards, 
so that no dust or part of the load can fall on the guide 
rail. At each side of the door a channel bar sill is arranged, 


so that the web passes beneath the rail while the pins of | 


the rollers are fixed to the outer vertical flange. The 
sliding doors are connected independently to a single 
reduction winch by means of pitch chains and sprockets. 
The winches are actuated from either side of the wagon 


| tributed through groups of coil springs at a transverse 
distance of 17in. from each side of the centre. The 
bending moments upon the main transoms are thus 
| considerably reduced, and the effect is to add materially 
| to the reduction in weight of the structure. The springs are 
compounded to act efficiently when the wagon is either 
loaded or empty. They rest in cast steel boxes, the lower 
| parts of which are attached to and between the bogie 
transoms, or bolsters. The upper, or loose, portions of 
'the boxes are provided with large rubbing surfaces, 
which have a sliding contact, with corresponding rubbing 
| pieces upon the wagon main transoms. Although tilting 
action alone is allowed for to the extent of the clearance 
| between the centre pins and pivot casting, and the spring 
boxes and side checks on the bolster frames of the bogies, 
| there is ample provision for lateral and end movement to 
suit inequalities in the rails or super-elevation. A distinct 
advantage in dispensing with the customary swing bolster 
is the fact that there is no vertical movement of the brake 
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be employed ? Three systems are available, separately | intermittent demand ; in order that there shall be a reserve 
or combined. They are: | of power water to draw on during the maximum demand, 
1. Induction pipe heating by means of a water jacket. | hydraulic accumulators are installed, and are supplied by 
2. Carburetter heating by means of an exhaust gas | one or more pumps according to the capacity of the 
Siac eae cele ai . 2 | demand. Accumulator pumps work intermittently, and 
Pee ee J ; , _) areusually self-governing, the height of the accumulator con- 
3. Vaporising the petrol spray at the jet by means of | trolling the discharge from the pumps. The earliest electric- 
warm air, the temperature of which is under the driver's | ally-driven hydraulic accumulator pumps were started up 
control. and stopped loaded by a hand-operated starter, delivering 


blocks, whether the wagon is empty or loaded, so that 
@ uniform wear of the brake blocks and the same range 
of brake levers under either loaded or empty conditions 
is ensured. Rolled steel axles—34 to 36 tons tensile— 
are employed, together with chilled iron wheels. The 
wheels are fixed on to the axle$ at a pressure of not less 
than 40 tons. Cast steel axle-boxes are provided with 
key plates above the brasses, and they are suitable for 





either pad or waste packing lubrication. The dimensions 
and other constructional features are so clearly shown in 
the engravings that nothing further in the way of descrip- 
tion would appear to be necessary. 








AIR HEATER FOR MOTOR CAR CAR- 
BURETTERS. 

A NEw type of air heater for heating the air before it 
enters the carburetters of motorcar engines hasrecently been 
placed on the market by Brown Brothers, Limited, of Great 
Eastern-street, London, E.C. The function of this device 
is to raise the temperature of the air entering the carbu- 
retter to a point sufficent to vaporise the petrol or fuel 
issuing from the jet, either with or without the assistance 
of any other heat at the carburetter or induction pipe. 
The * Calo” Air Heater, as it is called, may be said to 
consist of two units, the heating coil and the outer casing. 
The heating coil consists of a length of open coiled wire 
spring which is tightly lapped round the exhaust pipe 
and then covered by a casing of sheet metal or asbestos. 
The air to be heated is drawn across the coil, and by 
reason of the multiplicity of wires in its path, and of the 
large heating area to which it is exposed in its passage, it 
is quickly raised to a high temperature. A feature of 
the arrangement is that the temperature of this heated 
air, and therefore of the induction gases, can be regulated 
as desired by the admission of cold air through a “ tem- 
perature valve.” 





In discussing these three systems they point out that the | 
| lator actuated directly by lever, tappet rod, and tappets, 


That part | initshighest position. Although the deflecting valve was 


chief drawback to the first, ¢.e., heating the induction pipe, 
is that the heat is not supplied uniformly. 
of the incoming charge which is in contact with the walls 
of the induction pipe is heated, but the centre of the 
charge is practically unaffected. Moreover, when the 
enormous speed of the induction gases at high engine 
revolutions is taken into consideration, it is probable 


that only a small percentage of the petrol is vaporised | 


during the minute fraction of a second required to passfrom 
earburetter to engine. This system, however, although 
imperfect, worked, they admit, very well with a good grade 
of petrol, but under existing conditions it can only be said 
to be entirely satisfactory in the hottest days of summer. 


Then, they continue, the plan of heating the carburetter | 


body if used in conjunction with a heated induction pipe 
is useful, but if the heated carburetter is not attached to a 
similarly heated induction pipe, condensation is certain 
to occur in the latter. If exhaust gases are used to heat 


the carburetter, the passages generally become choked | 


with soot or carbonised oil. In the exceptional case 
in which pipe and jackets are so large that they do not 
become clogged the whole carburetter sometimes rises to 
such a temperature that a very considerable loss of fuel 
takes place by evaporation of the light fractions of the 
petrol from the float chamber. Both these systems, 
they allege,fhave also the drawback that it is difficult 
effectively to regulate the temperature of the induction 
gases when warming up a cold engine, and to equalise 


Apart from the heating efficiency of !the fluctuations in atmospheric temperature from day 


the water through a deflecting valve, which the accumu- 


| combined with a check valve to prevent the water delivered 
| into the accumulator returning when the deflecting 
| valve was opened, the accumulator had only to fall a few 
inches to close the deflecting valve; by this means the 
| pump was constantly being loaded and partially unloaded, 
| which subjected it to unnecessary wear and tear, and the 
accumulator was kept “‘ dancing’? and wearing the ram 
| about its highest position. Whilst, then, the apparatus 
| was very simple it could only be considered admissible 
| for small units; but several years elapsed before amodifica- 
| tion was adopted whereby the deflecting valve was worked 
indirectly in such a way that the accumulator opened it 
| fully at the top of its stroke and closed it when it had 
fallen to any predetermined position. 

Automatic hydraulically operated strap fork gears 
have been applied successfully to small pumps. They 
| consist of a pilot valve actuated by the accumulator by 
| tappets, connected to a double-acting cylinder, coupled 
| to the belt fork ; for large pumps the cylinder sometimes 
| operates a friction clutch. Magnetic friction clutches 
| like the ‘‘Vulcan’”’ have also been fitted. In this case a 

tappet switch is substituted for the pilot valve. In these 
and similar systems the motor runs continuously, being 
disconnected and connected to the pump by the rise and 
fall of the accumulator. If the demand for water is very 
| intermittent the motor and pump might be running long 
periods doing no useful work, and to obviate this waste 

















TYPE A “CALO” AIR HEATER 


the “Calo” device Messrs. Brown Brothers claim 
that the resistance of the flow of air is considerably less 
than in any type of air muff hitherto used, since the air 
passages are generous in size. Another point to which 
attention is drawn by the makers is the ease with which 
the heaters can be attached to the engine. It is a simple 
matter to lap the heating coil on the exhaust pipe and cover 
it with the flexible casing which is held in place by means 
of screw clips. 

Four types of heaters are made. The first two types 
are designed to vaporise petrol or benzol, or as the makers 
say, to ** vaporise all spirits which will start a cold engine, 
and of which 95 per cent. would be distilled if subjected to a 
temperature of 160 deg. Cent. (320 deg. Fah.) or less.” 
The next two types are designed to deal with white oils 
and naphthas, 95 per cent. of which would be distilled at 
a temperature of 220 deg. Cent. (428 deg. Fah.) cor less. 
Messrs, Brown Brothers point out that oils which require 
a temperature above 220 deg. Cent. to distil 95 per cent. 
of their volume should not be used except with a specially 
designed paraffin carburetter. 

We illustrate in two of the accompanying engravings 
what isknownas type A. In the left-hand view the heating 
coilis clearly seen wrapped round a length of exhaust pipe, 
together with the asbestos end-block, which is intended to 
prevent the air from entering at the upper end of the 
heater. In the second view the sheet metal casing is 
shown closed, and held in place by the two brass clips. 
The third view illustrates a type B ‘‘Calo”’ heater 
as fitted on a 10 horse-power ‘‘ Humber” engine 
with Zenith carburetter. This type of heater takes 
its supply of cold air from both ends. The tem- 
perature valve can be seen at the air intake port of the 
carburetter. It is connected to the heater by the usual 
flexible steel tubing, and a 45 deg. knee pipe to simplify 
attachment. In the heaters for vaporising heavier fuels, 
asbestos is used instead of sheet steel as a casing, and the 
heating coil covers a greater length of the exhaust pipe. 

It may be asked why it is considered necessary when 
using petrol to heat the airsupply tothe carburetter, and the 
answer is that petrol as now ordinarily sold is much more 
difficult to vaporise than the petrol supplied before the 
war. Messrs. Brown Brothers assert that this falling off 
in quality can not be looked upon as temporary, but 
is likely to continue indefinitely, as it is only by lowering 
the volatility that the producers can secure increased 
output. Granted then, they urge, that petrol is more 
difficult to vaporise and that heat properly applied is the 


only remedy, the question then is, how should the heat | 


TYPE B “CALO” 


to day, to say nothing of the extreme variations between 
summer and, winter. 

The third named method, that of'pre-heating the air 
before its entry to the carburetter, has, say Messrs. 
Brown Brothers, many advantages, among which, are 
that the atomised$petrol from‘the jet mixing with the 
rush of warm air cannot fail to be completely vaporised 
and maintained in the state of vapour until it reaches 
the engine. 

By attaching a Bowden lever and wire to the “ Calo” 
temperature valve, the temperature of the mixture may 
be placed under the control of the driver, who can quickly 
find the best setting for maximum power at any particular 
moment, and can have the engine working at practically 
full efficiency within a mile after a start from cold. 

After an experience of over twelve months, it is claimed 
by the patentees of the ‘‘ Calo” air heater that tempera- 
ture control of the induction gases is a matter of no 
small importance, and we understand that they are now 
experimenting with the idea of evolving a thermostatic tem- 
perature valve for those who may prefer it to the hand con- 
trolled system. 

Every motorist has observed the improvement in *‘ pull” 
and petrol consumption brought about by the advent of 
warm summer weather after a cold winter. The intention 
of the ‘“‘ Calo” air heater is to produce these favourable 
conditions irrespective of the season and to enable the 
engine to reach full efficiency in less than one-third the 
time usually required. It is claimed that the device has 
enabled both tbese aims to be realised. 








THE AUTOMATIC CONTROL OF ELECTRICALLY 
DRIVEN HYDRAULIC PUMPS * 


Durine the last twenty years the substitution of 
electricity for steam as the motive power for driving 
hydraulic pumps has been very noticeable, and particularly 
so during the period of the war, which has created an 
abnormal demand for hydraulic installations. No doubt 
the existence of central electric power stations and dis- 
tribution mains had a good deal to do with the decision 
of the avthorities in the initial stage of the present struggle. 

Hydraulic installations, whether for docks, shipyards, 
constructional works, or shell shops, are subject to an 

* From a lecture delived by Mr. Alfred Towler, of the Leeds Engi- 
neering and Hydraulic Company, Limited , before the Leeds Association 
of Engineers on October 25th. 


AIR HEATER FITTED TO ENGINE 


| gears have been designed for automatically stopping and 
starting the motor and pumps. Some are mechanically, 
others electrically operated, and a few have been made 
to unload the motor during the operation. 

This brings us to the period when war was declared, 
which created an enormous demand for such pumps. It 
may be well at this stage to say that the type of pump 
selected by the authorities as best suited for the arduous 
work was the three-throw, belt-driven geared ram type. 
Small units are made either vertical or horizontal, but 
in the larger units the horizontal pump direct driven by 
motor through single gear reduction is adopted, and experi- 
ence has proved it to be most efficient. The authorities 
also indicated the size of the units and suggested a reserve 
which showed forethought in allowing a stand-by margin 
for breakdown, overhauling, and repairs. But the laying 
out of the hydraulic plant has not always been so well 
considered. Increased output has generally increased 
the power water demand, so that stand-bys have had 
in many instances to be forced into commission, and the 
units, besides working almost continuously, are sometimes 
over-powered, and the addition of other units, as shops 
extend, although keeping the supply equal to the demand, 
tends to increase shocks. The demand was abnormal 
and the risks had to be taken, and though wear and tear 
in some of the worst cases have been heavy, but no 
heavier than might be expected, it is often lighter than 
anticipated by those best able to judge. 

Accumulators are sometimes too small in diameter for 
the presses they supply, with the result that the accumu- 
lator falls too rapidly when the press comes on its resistance, 
is pulled up suddenly, the pressure may strike up to double 
the normal, and if the electrically-driven pump is being 
started up rapidly under load at that moment considerable 
overload and very abnormal strains are set up, so that no 
surprise should be felt at failures, both mechanical and 
electrical. Over three years ago automatic electric con- 
trollers were generally specified to start up against full 
load torque in 15 seconds up to 15 times per hour. Now 
it is customary to specify them to start up against 1.25 
full load torque 40 times per hour, and then they should 
have something in hand. The author has observed as 
many as sixty starts per hour, and is of opinion that there 
is no saving in electric current and upkeep if the interrup- 
tions exceed twenty per hour; above that it is prefer- 
able to let the motor and pump run continuously on the 
automatic by-pass, and pumps fitted with a dual control 
have the pull, particularly where there are two or more 
units, as then the one on the regular load can be set to 
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work continuously on the automatic by-pass, while the 
other, which is taking the peak load and is liable to be 
stopped for long periods, can be run on the automatic 
controller. If they can be changed over every alternate 
week readily so much the better. 

In order that a pump shall work well it must have 
overhead water, ample waterways, and easy bends ; 
the overhead tank, pump, and accumulator should be 
reasonably near and an air vessel should be fitted upon the 
suction pipe, particularly if there is more than one pump 
drawing out of the same pipe, An alleviator should be 
titted on the delivery pipe near the pump, to equalise 
changes of speed and cushion sudden stoppages. These 
adjuncts are often omitted and made light of, but they are 
well worth while, particularly in large units. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PATENT LAW REFORM. 

Sir,—Patent law reform seems to be in the air at present. 
May I, as a patent agent and also as an inventor, put my oar in ? 

It sounds very nice indeed that the Government should make 
a search prior to granting a patent, and on the result of that 
search give a guarantee of validity, so that the poor distressful 
inventor should have something definite in return for his 
expenditure. But I do not believe it is possible ; and it is to 
be observed that those countries in which a complete search is 
made do not guarantee validity. As a matter of fact, it passeth 
the wit of man to devise a net encompassing all that has ever 
been done in a given direction, and so to subdivide a sub- 
ject-matter as, even without time being an object, to make 
certain of novelty in a given device. That this is true is borne 
out by the results of U.S.A. and German Patent Offices’ 
searches. In my own experience, I have had a case granted in 
Germany on the same day as I received from the United States 
some half-dozen specifications, any one of which was a total 
anticipation of the German patent. 

In my opinion, the British search limited to British 
specifications is quite the best, for the field to be examined is 
narrowed to reasonable limits ; and the fact is that this country 
is the premier in invention, and if anything anticipatory is to be 
found anywhere, it will be found in British specifications-—found 
by the British search. There are, of course, exceptions to this, 
hut within my knowledge it is the rule, and many times-—and 
1 am sure my fellow-patent agents will bear me out——have 1 had 
applications, made here for inventions which have passed the 
United States or German Oftices’ searches, completely knocked 
out by prior British specifications cited in the British search. 

Taking everything into account, I do not believe that any 
official search is of very much value. How can any official 
record be obtained or retained of all that has been done— 
sufficiently publicly to amount to anticipation—by every little 
manufacturer—every man who has tentatively tried a thing on 
the market—every paper that has been read before the big and 
before the little societies ? The thing is quite impossible, and 
being impossible, and it therefore being equally impossible to 
give a guarantee after a search—unless one guarantees want of 
novelty—why have a search at all ? 

Further, while I have no figures beside me, I am pretty sure 
that statistics have shown that the number of patents held 
invalid by the Courts in those countries in which examination 
is made are greater than those so held in countries where there 
is no examination. If there is to be any search at all, it must 
be looked on merely as something to clear off the obviously and 
foolishly old—and the British form is excellent for that. 

But there are, greater injustices and disabilities in existing 
Patent Law than that. What seems to me more crying for 
redress, not only in this country but in all examining countries, 
is the enormous power given to the examiner. There is in 
effect put in his hands power of life and death towards the 
invention, exceeding the power of all the Courts up to and 
including the House of Lords. Having made his search and 
having found what he considers anticipation in whole or in part, 
why should he be allowed to judge in a few minutes what the 
Courts often enough cannot make up their minds about, and on 
the one hand, by insisting on needlessly large disclosures and 
needlessly great restriction of claims, practically rob the inventor 
of his invention or, on the other hand, let things pass which, 
in view of the result of his search, should never have been passed? 
Both these things occur every day. 

No, let the examiner make his search and give then the 
applicant or his agent an opportunity to amend his specification 
if he wants to; but, whether amendment is made or not, have 
the patent issued bearing on it the numbers and dates of all 
those prior patents which the examiner considers have bearing. 
(This is a totally different thing to the Comptroller’s present 
compulsory reference, and these references I propose would not 
be in the least ‘‘ black markz.’’) Anyone could then find out for 
himself how the patent stands, instead of as at present all 
official action being hidden. At the same time there would be 
no risk ofthe patent being made unduly narrow. 

It may be said that this throws more upon the integrity of the 
agent in a sense. I do not think so—the agent who did not 
bother to amend in accordance with the citations when he did 
not have to amend to please the examiner is just the same man 
who would make more sweeping amendments than necessary 
under existing conditions so as to avoid further trouble with the 
examiner. More could be said on these points, but this letter 
is far too long already. 

And, finally, the greatest injustice of all—and that is not under 
Patent Law :—The poor inventor, having struggled through all 
the nets of Patent Law, and having at last got his invention 
taken up, begins to receive royalties. He is immediately told 
by the Income Tax Commissioners that royalties are income and 
must be taxed as such. He is not even allowed to deduct the 
expenses of patents, taxes, experiments or promotion. The 
point as to whether royalties on patents are income or not 
has, I think, never been fought out in the Courts, but it 
appears perfectly obvious that they are not. Income is, T take 
it, something derived from a property which remains intact. 
At the end of its term, a patent vanishes. Royalties, therefore, 
are in effect a mere series of payments by instalments in purchase 
of the patent, and as such are as much capital as the lump sum 
paid for the outright purchase of a patent. This, particularly 
with the income tax where it is, is the hardest burden of all 
for the inventor—think of the man-—the Pallisy .kind of 
man—who, having spent his all to perfect his invention, 
is pounced upon to pay income tax,on an ‘‘ income ” subsisting 
only for the life of the patent which if spread over the years he 
has worked at his invention would very possibly come within 
the scale of complete exemption. 

Rather than tackling patent law—which is not so very bad 
as it stands—let our reformers tackle this. 

Witrrep Hunt. 

Glasgow, November 27th. 








For letting a number of second-hand wagons on hire 
without the sanction of the Railway Materials Licenses 
Department of the Ministry of Munitions, a defendant 
at Nottingham has been fined £25, with £20 costs. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Percentage Advances on Pig Iron Costs. 


Propucers of iron and steel are called upon to 
pay the higher rates recently decreed for coke and coal, 
and it is a fair assumption that the Munitions Ministry 
will not withhold a quid pro quo for the extra impost, but 
no official announcement is as yet forthcoming. The lines 
of adjustment indicated last week appear to be largely 
acquiesced in by the markets. These are a percentage 
advance on present costs, particularly in the case of 
pig iron, instead of an automatic upward movement of 
prices. It is noticed on the Birmingham market that the 
Cleveland trade is generally supporting a settlement of 
the Government position by this means, and the North of 
England view has had an important influence upon local 
opinion. Midland and Staffordshire pig iron makers 
are very definite that they must have better prices for 
their product, and they are not too particular as to whether 
this comes by way, of an advance or through a subsidy. 
They state that the addition to the price of coke will 
involve at least 10s. per ton added to the cost of production, 
while in view of the inferiority of some cokes, necessitating 
two tons of fuel for the production of a ton of iron, the 
addition to coke cost would itself, they declare, represent 
at least 13s. added to cost of output. A new price for 
pig iron is reported to be still under negotiation between 
the trade and the Controller of Iron and Steel Production. 
Details as to costs of production have, it is understood, 
been submitted to the Department, and in this connection 
it is stated that apart from the cost of coal, ironstone has 
advanced 9d. per ton since April, and incidental expenses 
also have increased. Smelters still claim to have made out 
a case for an appreciation of 18s. to £1 in the selling price, 
and speak confidently of the claim being honoured in one 
way or another. Whatever objections there may be to 
the subsidy method, it is generally agreed that the best 
service that can be done to the iron trade is to keep it free 
from extravagant fluctuation. It is now known that the 
additions to hard coke are 6s. 4d. per ton for Yorkshire, 
Lancashire, Derbyshire, and Nottinghamshire, 7s. 6d. 
for Durham foundry, and 5s. for Durham furnace. 


**Stalemate ” for Finished Iron Trade. 


The bar ironmakers view the current disturbed 
situation with uneasiness. While the question of pig iron 
prices remains in suspense they are unable to take any 
steps to bring their own claims for an advance to Govern- 
ment cognisance. But certain of them are finding 
difficulty in earning anything like a fair profit on the 
existing prices.. Bar firms which are under Government 
requisition to keep al] their resources concentrated on 
standard products which are subject to strict price 
limitations, have been feeling for some time the rising 
cost of production. They state that no manipulation of 
the pig iron position would meet their difficulty. Stafford- 
shire best bars are cited as a case in point. These have 
stood at £15 10s., less 2} per cent., since August of last 
year, and in the meantime cost of production has advanced 
materially. Makers of manufactured iron do not accept 
the position that an arrangement to keep pig iron prices 
stationary would bar their title to a revision of the existing 
maxima for finished iron. They urge that, apart from the 
pig iron question, their costs have been appreciably 
enhanced by the rise of 2s. 6d. in coal. It has been made 
clear by past returns of selling prices under the ascertain- 
ments of the Midland Iron and Steel Wages Board that 
the ‘‘control’’ has left ironmasters liberty to effect a 
steady advance in average values. This is partly accounted 
for by the fact that the higher qualities of iron, especially 
bars, have been called for in increasing quantities. But 
the point is, that the Government stipulation of ** maxi- 
mum” prices is not incompatible with a large amount 
of freedom in rates by makers. Some finished ironmakers 
conclude that the only safe policy is to close order books 
for the time being in the hope that conditions will be more 
settled before present engagements are worked off. 


Iron Trade Market Prices. 


Bar iron houses are offered orders to a much 
larger tonnage than productive capacity can compass, 
and they are sold several months ahead at full maximum 
rates, which are £15 10s., less 2} per cent., for Staffordshire 
marked bars, and £13 15s. net at makers’ works for 
merchant bars, and also for North Staffordshire ‘* Crown” 
bars. Nut and bolt bars, which are not directly controlled, 
have hardened up. No lower price than £14 10s. net, 
delivered in the district, could be heard of to-day (Thurs- 
day) in Birmingham. The demand is so regularly main- 
tained that nut and bolt manufacturers get a preference 
as regards puddled iron. Gas strip is in very brisk demand 
by tube-makers, and the general price is in the neighbour- 
hood of £16 per ton. One hears of no puddled bars being 
sold under £12 15s. Puddled iron billets are quoted up 
to £13, and scrap iron billets as high as £13 15s. to £14. 
It has been expected for some time that plate shearings 
would be brought under the contro! system. Sheet makers 
use them largely as a substitute for raw steel bars, and 
while shearings fetch as much as £11 10s., the price of bars 
is limited by the Government to £10 7s. 6d. Recently 
finished sheets were fixed by the Ministry of Munitions 
at £17, which represented a reduction of £2 per ton on the 
former uncontrolled rates. The demand for practically 
all descriptions of rolled iron and steel material is in 
excess of output. An exception is furnished in the case 
of sheets,‘a proportion of the mills only being in operation 
on black sheets, plain and currugated, while the galvanis- 
ing branch is almost at a standstill. Exports of sheets, 
i.e., galvanised sorts, have shrunk to a fraction of their 
former quantity. 


Pig Iron Trade. 


Transactions in crude iron continue subject to 
the condition that any advance which may ultimately be 
authorised shall apply to undelivered balances. Some 
smelters who have been holding off the market for several 





weeks with the ostensible intention of forcing a settlement of 
the price question have now again released supplies. Others 
are very unwilling sellers, booking orders aly to accom- 
modate old customers. Furnace owners state that they 
have not much more than half enough to satisfy the orders 
on offer. Some large buyers state that they would be 
pleased to buy lots of 5000 to 10,000 tons if they were 
obtainable. At present numbers of firms are unable to 
accept any offers of business, and are allocating, to the 
best of their ability, the small lots they have for dis- 
tribution—in all cases far below the tonnage called for by 
consumers. A number of foundry descriptions are entirely 
unobtainable. Forge and foundry pigs are becoming 
more and more scarce, and the question of giving an even 
distribution among customers is 4 great problem. As it is, 
producers cannot supply more than half or two-thirds of 
the market requirements. Basic iron is being produced in 
steady quantities. The great scarcity of pig ironis disturbing 
the small ironfounders, especially those who make domestic 
articles. Some of them are quite unable to continue 
production except in a very limited degree. Every week 
sees an increasing absorption of pig iron for war production. 


Steel Trade. 


There is no change in steel sections. Stringency 
is the prevailing feature. The high price of £14 kills any 
prospect of business in billets, and none seem now on offer. 
Wire and small finished steel bars are now produced 
solely for war requirements, and certain Birmingham 
trades dependent on this material are still severely handi- 
capped by the scarcity. The scrap trade is quiet, not 
because scrap is not wanted, but because it is not forth- 
coming in sufficient quantity. Usersare prepared to pay 
full rates, more especially in the case of heavy wrought 
scrap, cut and sheared, ready for piling. For this sellers 
are entitled to charge 15s. per ton in addition to the fixed 
rate of £6 5s. plus 2} per cent. merchants’ commission. 


Steel and the Hardware Trades. 


The expediency of limiting profits to a fixed 
percentage is now being considered in connection with 
certain branches of steel manufacture as they concern 
the Birmingham hardware trades. There is nothing new 
about the principle. It has been added to large depart- 
ments of trade which are under Government control. 
How far it is possible to extend it to goods such as hardware 
is a debatable question. It is conceivable that a point 
would be reached very soon when the work involved would 
be greater than the potential advantages. Meanwhile 
Birmingham and district hardware manufacturers complain 
that the percentages named by Government departments 
to cover the cost of handling goods in the intermediate 
stages between the producer and the consumer bear no 
true relation to cost. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general position in the iron and steel markets 
is unaltered, and although no definite information has been 
received here upon which reliance can be placed, it is 
almost universally believed that the situation as regards 
pig iron prices will be rectified by a subsidy, and that the 
actual prices will be left as they are. Whether any 
public announcement will be made to that effect is un- 
certain ; but, if not, then certainly a plain statement that 
the pig iron quotations are not to be changed should be 
made as quickly as possible. What puzzles the outside 
observer is that if any scheme of subsidies were practicable 
at all, the obvious method was to apply it to the fuel 
prices and not to the pig iron prices. It would have 
been far simpler to give the subsidy to coal and coke— 
maintaining the old prices—than to raise the prices of fuel 
and give the subsidy to pig iron. One naturally asks, why 
begin in the middle instead of at the beginning ? 


Steel. 


The situation as regards steel is not relieved to 
any extent, and the amount of what may be called free 
steel, made from uncontrolled material, is now very small. 
The price of such steel in the form of bars is about £19 per 
ton, when it can be obtained. Some small second-hand 
lots of American steel are offered from time to time f.o.b., 
but the vagaries of the freight market are incalculable, 
and it is very difficult for importers to take advantage of 
these offers even when the price mentioned is comparatively 
low. The actual makers of steel in the United States 
appear to be full of orders at the old high prices; and 
these, with the Government work at the lower prices, will 
occupy them for a long time yet. Small lots of American 
wire rods continue to be offered here, but it is difficult to 
find a seller at much less than £24 per ton; although 
business has been done, when favourable freights have 
been obtained, at a considerably lower price. 


Foundry Iron. 


The market for foundry iron here is beginning to 
feel more acutely the shortening supply. There was a sharp 
inquiry for prompt foundry iron this week in Manchester, 
and it was clear that the whole of it could not be met. 
No doubt, some of it was from consumers who still have 
a stock to yo on with, but who are anxious about the 
delays in delivery which may take place later on, and 
desirous of increasing the reserve; but some of it was 
from foundries which are actually short ; and, as a matter 
of fact, cases have come to my knowledge where the work 
is stopped for want of common iroa. It is difficult to see 
how the position is to improve so far as common iron is 
concerned, unless a larger proportion can be brought 
from the Cleveland district. The Derbyshire makers have 
now very little to spare for delivery during the present 
year, and Staffordshire has less. Some No, 3 Staffordshire 
is still to be had at 102s. 6d. delivered, but only by old 
customers. Habitual users of Derbyshire, if they apply 
for the Staffordshire iron and are willing to pay the extra 
price, find a difficulty in getting it. The nominal price of 
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Derbyshire No. 3 is,98s. Sd. delivered, but sellers are 
clearly more anxious to avoid orders than to take them. 
In Scotch iron there does not seem to be the same scarcity, 
but its price is so greatly in excess of that of common 
iron that it cannot well be used exclusively. 


Scrap. 

The scarcity of ordinary pig iron is reflected now 
in the market for foundry scrap, which is very firm and not 
at all well supplied. For some time dealers have been 
saying that cast scrap was getting less plentiful, but it is 
always very difficult to get a consumer to believe reports 
of this kind. There is, however, little doubt that the lack 
of sufficient common pig may throw a strain upon cast 
scrap which it is not prepared to bear. This week a good 
many sellers are off the market, and some of those 
remaining try to protect their stocks of ordinary broken 
machinery metal by asking as much, or nearly as much, for 
it as for the best spinning machinery scrap. Thus one 
gets quotations of 115s. per ton for good ordinary cast 
scrap. ForYtextile scrap of the first-class, the price 
remains at 117s. 6d. per ton. The position, taking it all 
round, is precarious just now, and consumers do well to 
endeavour to increase their stocks where they can. There 
is great firmness in the market for wrought scrap, but the 
regulations prevent the prices from rising at present, or 
I have no doubt that they would be considerably higher. 
Scarcity is, perhaps, not so evident as in the case of cast 
scrap, but it is easy to sell all that comes in at the full 
maximum of £6 5s. per ton, plus all the charges which the 
dealer is authorised to put upon the article when it has 
passed through the yard and been prepared for the forge. 
In those circumstances the actual price paid on. trucks is 
£7 3s. 6d. per ton. Steel scrap is quieter than either cast 
or wrought, and the demand for it in Lancashire is not 
so widespread; but the maximum price is maintained, 
viz., 105s. for ordinary melting scrap on trucks plus 
2} per cent. For steel turnings there is quite a strong 
inquiry for forward delivery at 70s. on trucks. 


Metals. 
The price of strong copper sheets was reduced to 
£147 per ton. English tin is now at £283. There is no 
quotation for lead. 


Engineers as Caterers. 


A casual listener to the debate which followed 
the reading of Mr. Arthur Agar’s paper before the Man- 
chester Association of Engineers on Saturday last, might 
have almost been excused if he imagined that he was 
present at a meeting of restaurant keepers. It was the 
first paper read before an engineering society within my 
recollection which provided such homely information, for 
instance, as the best way to make tea, or how to use up 
broken bread and the remains of joints, and it was surely 
an oversight on the part of the association that the meeting 
was not thrown open to members’ wives, for they would 
probably have been able to shed much light on these 
culinary secrets. The subject of the paper was ‘‘ The 
Establishment and Management of Engineering Works’ 
Canteens,” and as the author is the organising inspector to 
the Canteens Committee Central Control Board (Liquor 
Traffic) it was naturally expeeted that much valuable 
information could be obtained on a branch of work which 
has made great strides during the war. Much of the 
progress made by the canteen movement is certainly due 
to the fact that manufacturing firms are permitted to set 
aside part of their excess profits for the commendable 
purpose of providing canteens for their workpeople, but 
there is a tendency to run away with the idea that the 
Government has taken the lead in this direction. Such, of 
course, is not the case, but as one of the speakers in the 
discussion said, it had *‘ given them a push.” In this 
part of the country the movement has certainly 
come to stay, and if properly handled may do much to 
foster a healthy relationship between the employers and 
employed. When it is considered that the seating accom- 
modation of canteens in controlled establishments in 
Lancashire and Cheshire alone is now enough for 31,000 
persons, some idea of the growth of the movement will be 
gathered. In this district perhaps the most luxurious 
example of canteen in the engineering trade is that at 
Hans Renold’s works, where a very handsome building 
has been erected for the purpose, and is equipped with 
all modern appliances for cooking, storage, and serving 
ot food. The building in this case can also be utilised for 
social functions, such as concerts and dances. The author 
might have supplied further information on the relative 
efficiency of coal, gas, and electric cooking. I am told 
that at a large mill in Salford, where current is obtained 
from the Corporation mains, cooking by electricity has 
proved cheaper than by other methods, and that a con- 
siderable economy in meat is effected by its use, as 
compared with the use of gas. : 


The Cotton Trade. 


It is considered probable that, owing to shipping 
restrictions, there wi]l shortly be a further reduction in the 
amount of American cotton for the manufacturers. It will 
be remembered that early in the present month the Cotton 
Control Board reduced the spindleage on American and 
other kinds of cotton, except Egyptian and Sea Island, to 
60 per cent. of the total. This was a temporary expedient, 
to see how the shipping situation developed. It would 
seem that there has been no material improvement, hence 
the probable further curtailment and increased unemploy- 
ment. To find employment for the mill hands the sugges- 
tion has been made that some of the mills might be tem- 
porarily converted into aeroplane factories, and the 
suggestion is worthy of serious consideration. They have 
ample floor space, and are generally well lighted. In the 
meantime the workpeople are agitating for an advance. 
The spinners are asking for an increase of 40 per cent. in 
wages, a demand which the employers have met with an 
offer of 10 per cent., to be paid on the week ending December 
15th, and a further 10 per cent. in March next. The 
cardroom workers are also discontented, but their demand 
is more modest, namely, 25 per cent. Under existing 
circumstances the prospects in the textile trades are 
anything but cheerful. No doubt the depression is only 
temporary. 





Gas Firing Boilers. 


A paper on the above subject was read before the 
Manchester Section of the Institution of Electrical Engi- 
neers, on Tuesday last, by Mr. T. M. Hunter, M.A., B.Sc. 
It dealt with the subject in a very comprehensive 
manner. The author said that the theory of the combus- 
tion of gas was simple, but to know what was the best 
combustion arrangement for any particular set of con- 
ditions, and, when it was fitted, to be able to run it so as to 
get the best results, were matters requiring much study and 
experience. As most engineers had not access to the 
formule and tables which would enable them easily to test 
the results obtained, the author included a number of 
useful tables. He dealt also with the calorific value 
of gas, the values and suitability of different gases for 
boiler firing, methods of drying and cleaning, types of 
boilers, gas measurement, boiler control, &c. The author 
said that the ideal boiler for gas firing had not been de- 
veloped. There was no doubt that a water-tube boiler, 
arranged so that the gas could be fully burned before passing 
through the tubes, and where the gas steam was kept at 
right angles to the line of the tubes by baffling, was the 
best so far known. To get higher outputs from such a 
boiler per square foot of heating surface called for more 
rapid combustion of the gas, with more intense flame tem- 
perature, and the author said it seemed probable that the 
Yarrow boiler would give excellent results. As regards 
combustion arrangements Mr. Hunter said that they had 
to be designed to meet three different conditions of gas 
pressure : (1) Steady pressure of lin. water gauge or more ; 
(2) intermittent pressure ranging from lin. water gauge 
or more to nil, with total stoppage of the gas flow and 
extinction of the flame ; (3) very low gas pressure, or a 
pressure which might sometimes be high, but was low for 
long periods. For the first of these conditions the Bunsen 
type of burner was advocated ; for the second, burners 
designed on the injector principle were best, and for the 
third, the author said mechanical assistance was required. 


Barrow-in-Furngsss, Thursday. 
Hematites. 


Business in the hematite pig iron trade of this 
district continues to be very full of life. The requirements 
of users of iron are very heavy, and from present appear- 
ances are likely to continue for a very long time to 
come. At Barrow the output of the six furnaces is mostly 
used up in the firm’s own steel works, and those makers 
who smelt for what was known as the open market in pre- 
war days are sending away their metal as quickly as they 
ean for prompt use. The tonnage used in Cumberland is 
exceedingly big. The demand for high grade iron is brisk 
on outside account. There is no increase to note as yet in 
the number of furnaces in blast. Prices remain unchanged 
at the old maximum rates of 127s. 6d. per ton for parcels 
of mixed numbers of Bessemer iron, and special brands are 
at 140s. per ton f.o.t. There is no word yet as to any 
increase in these rates, following on higher prices for coal 
and coke. 


Iron Ore. 


The demand for iron ore has not been so heavy for 
a long time, if it was ever so full. Raisers are doing their 
best to maintain a big output, and from the Hodbarrow 
mines the tonnage brought up has improved as the result 
of starting additional miners in the pits. Other mines in 
Cumberland, and also in North Lancashire, are in want of 
more labour, but it has not been forthcoming up to the 
present. Local smelters are taking nearly the whole of the 
ore, and could do with more for the purpose of lighting 
additional furnaces. The demand for foreign ore is brisk. 


Steel. 


In the steel trade there is a very busy state of 
affairs, both at Barrow and at Workington. The demand 
all round is full of life. For semi-manufactured sorts there 
is an urgent call, and most of the usual commercial mills 
are given over to that use. Billets, &c., are being turned 
out in big quantities. The demand for rails is easy, and 
is confined to special orders. For steel shipbuilding 
material, both plates and castings, there is a smart request, 
and at Barrow the plate mill and the foundry is hard at 
work. Steel prices are steady, with heavy rails at 
£10 17s. 6d. to £11 per ton; light rails, £14 to £14 10s.; 
heavy tram rails, £14; billets, £10 7s. 6d.; ship plates, 
£11 10s.; boiler plates, £12 10s. Shipbuilders and engi- 
neers and iron founders and steel speciality workers are 
fully employed. 


Fuel. 


The demand for coal is brisk, and good steam 
sorts are at 27s. 6d. to 30s. per ton delivered, with house 
coal at 30s. to 39s. 2d. per ton delivered. East Coast coke 
is in strong request at 38s. 4d. to 40s. 6d. per ton, and 
Lancashire qualities are at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


TuE definite announcement of what is to be done 
concerning maximum prices of pig iron yet remains to 
be made. The resulting uncertainty is very prejudicial 
to business, and particularly so in the export trade, and 
much dissatisfaction is expressed at the continued delay 
of the Government department in making some announce- 
ment on the subject. Whatever the decision may be, 
whether it will be an arrangement by way of subsidy or 
of actual advance in quoted prices, the question of the 
price of Cleveland pig iron stands on a rather separate 
footing, as the home price, as pointed out from time to 
time, has long been held by makers to be inadequate, 
having regard to the costs of production. An advance on 
this account would, it is urged, appear to be called for 
upon its merits, quite apart from the advance in fuel 
prices. With the approach of the end of the month, there 
has been a good deal more activity in the home trade, 
and merchants report a very heavy inquiry for December 


quantities. The export trade is quiet. Tonnage is 
inadequate to deal with the iron already licensed, and 
October and November allocations are still awaiting 
consideration. For home consumption, No. 3 Cleveland 
pig, No. 4 foundry, and No. 4 forge are unchanged at 
92s. 6d., with a premium of 4s. for No. 1. The export 
quotations are :—No. 1, 107s. 6d.; No. 3, 102s. 6d.; No. 4 
foundry, 101s. 6d. ; and No. 4 forge, 100s. 6d. 


Hematite Pig Iron. 


The position in the hematite pig iron trade is 
one of great stringency. Deliveries, however, are reporte:| 
to be going forward satisfactorily to home consumers, wh. 
cannot expect in existing conditions to get more than 
will keep them going from day to day. Every transactio:, 
now requires the assent of the Ministry of Munitions, an:i 
there is no opportunity of accumulating any stock, for tho 
whole make is going into immediate consumption. Tho 
preparations for the extended manufacture of basic iro: 
from native ores are being actively pushed forward, ani 
it is confidently expected that the turn of the year will 
witness some big developments in this direction. The 
demands for both special and ordinary qualities are ver) 
extensive, consumers finding requirements extending a 
more plant becomes ready for operation. The expor' 
demand, too, is extremely heavy. So far only th: 
September allotments for Italy have been licensed for 
shipment, but it is expected that the October quantities 
will now very shortly be released. The home maximum: 
price of East Coast mixed numbers stands at 122s. 6d., 
and the export price to the Allies at 141s. 


Iron-making Materials. 


There is a heavy demand for foreign ore, and a 
recent revision of prices has tended to open out more 
business. A question relating to the increased costs of 
discharging, however, awaits settlement. Coke is in 
adequate supply, good medium furnace kinds realising 
around 35s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The conditions in the manufactured iron and steel 
trades on the North-East Coast have undergone no 
material change during the week. They are, in fact, 
much the same as they have been for many months past, 
although throughout that period there has been an 
enormous expansion in the output. Perhaps the most 
interesting developments that have taken place, and are 
still proceeding, are in connection with the manufacture 
of the highest quality of steel, by the basic process, from 
Cleveland phosphoric ores with the aid of electric 
furnaces. The developments in this direction are on a 
very substantial scale, and it is stated that arrangements 
are being made further to increase the number of electric 
furnaces. Steel made from Cleveland iron can be refined 
to the highest degree of chemical purity with the aid of 
the electric furnace. The pressure for delivery of all 
kinds of finished steel material is intense. From the 
Allied Governments there are constant and heavy demands 
for war purposes, while the call for shipbuilding material 
continues to increase. Manufacturers of finished iron are 
kept in a ceaseless state of activity. Ordinary work is 
not discussed, production and labour being almost wholly 
concentrated on official business. The principal quotations 
for home trading are as follows :—Steel ship plates, 
£11 10s.; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; iron ship rivets, £19 10s.; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. The following are nominal quotations for 
export :—Common iron bars, £15; best bars, £15 5s.; 
double best bars, £15 12s. 6d.; treble best bars, £16 ; 
packing iron, £13 10s.; packing iron, tapered, £15 15s.; 
iron ship angles, £15; iron ship rivets, £18 10s.; steel 
bars, basic, £16 10s. to £17 10s.; steel bars, Siemens, 
£16 10s. to £17 10s.; steel ship plates, jin. and upwards, 
£13 10s.; #,in., £13 15s8.; »,in., £16; }in., £18; steel 
boiler plates, 20s. on the foregoing prices; steel joists, 
£11 2s. 6d.; steel sheets, doubles, £22; steel sheets, 
singles, £20; steel hoops, £17; heavy sections of steel 
rails, £12. 


Scrap. 

There is a gradual increase in the firmness in the 
market for scrap in view of the fact that prices may 
probably be higher in the very near future. Requirements 
of heavy steel scrap and heavy wrought iron scrap are very 
large, but cannot be met, the amount of metal available 
being very limited. Only very small quantities of foundry 
scrap are being offered. Sellers are disposed to hold back, 
not only because their stocks are not very large and are 
not being replenished so quickly as was hoped, but also 
because they consider that higher prices may soon be 
available. The principal quotations are :—Wrought iron 
scrap, £6 5s.; wrought iron scrap mixed with steel or 
other materials, £2 10s.; second-hand rails, £10; heavy 
steel melting scrap without guaranteed analysis, £5 5s.; 
steel turnings and borings mixed with wrought iron or 
other materials, £2 10s.; all other classes, heavy or light, 
£5 5s.; heavy steel melting scrap, guaranteed analysis 
not over 0.04 per cent. phosphorus and sulphur, £6 5s.; 
not over 0.05 per cent., £6. 


The Coal Trade. 


There has been a perceptible recovery in the 
Northern coal trade this week, particularly in the steam 
coal section, and in Northumberland the collieries are now 
working with satisfactory regularity. On the other hand, 
in Durham, where collieries have only the home trade to 
depend upon, things are not so satisfactory, and a great 
deal is to be desired in connection with the allocation of 
home orders to the collieries in that county. Under 
existing conditions there is but little prospect of general 
full time being worked, the industrial and household 
demand not being adequate to keep the pits fully 
employed. At the present schedule prices fair profits 
could be made with anything like a normal output. As it 
is, the greatly reduced output runs up the working costs 
and leaves many of the collieries with vanishing profits, 
if not loss on their trade. Best Blyth steams and Tyne 
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moment, but the second qualities are dragging somewhat 
and are offered freely. Of Blyth and Tyne smalls there 
ure immense stocks to meet a very moderate inquiry. 
Peas, nuts, smithies, and coking coals are fully taken up 
for home requirements, only odd parcels being available 
for export. Household coal for the home trade is brisk 
and firm, but for export quiet. Best and ordinary 
bunker coals show little movement, but special qualities 
continue in good demand for the coaling stations. The 
demand for coke continues very heavy, and prices of all 
descriptions are firm. The principal quotations are as 
follows :—Northumbeilands : Best Blyth steams, 29s. 6d. 
to 32s. 6d.; second Blyth steams, 25s. 6d. to 28s.; ‘Tyne 
primes, 295, 6d. to $2s.; North Northumberland prime 
steams, 29s. 6d. to 30s. 6d.; unscreened for bunkers, 
23s. Gd. to 25s.; household coal, 22s. 6d. to 23s. 6d. for 
home trade ; 28s. 6d. to 32s. 6d. for export ; best Blyth 
smalls, 21s, to 22s. 6d.; North Northumberland smalls, 
22s, 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 
31s. to 33s. 6d. Durhams: Steam (locomotive), 31s. to 
32s. 6d.; special Wear gas, 26s. 6d. to 29s.; best gas, 25s. 
to 27s, 6d.; second gas, 23s. 6d. to 26s.; ordinary bunkers, 
26s. 6d.; best bunkers, 27s. 6d.; superior qualities, 30s.; 
smithies, 29s. to 32s, 6d.; peas and nuts, 31s. to 33s. 6d.; 
coking coals, 26s. 6d. to 27s.; coking smalls, 19s. 6d. to 
20s. 6d.; patent oven coke, 42s. 6d. to 45s.; blast-furnace 
coke, 33s. for home use; 42s. 6d. for export; gas coke, 
32s. bd. to 35s. 


Big Ironworks Deal. 


The acquisition by Messrs. Dorman, Long and 
Co, of the whole of the interests of Sir B. Samuelson and 
Co. is officially confirmed, The purchase includes the whole 
of the firm’s property, comprising eight blast-furnaces 
and the coke ovens at the Newport Ironworks, Middles- 
brough, the collieries in Durham and the ironstone mines 
in Cleveland. For some years, under an agreement, all 
the Cleveland pig iron manufactured by Sir B. Samuelson 
and Co. has been taken up by Dorman, Long and Co. for 
their Britannia Works. It is interesting to note that 
from the fine modern installation of coke ovens at the 
Newport Ironworks, the whole of Middlesbrough’s muni- 
cipal gas supply is obtained. The firm of Sir B. Samuelson 
and Co. was founded some fifty years ago by the late 
Sir Bernard Samuelson, Bart., and has always been a very 
prosperous concern, , . 








SHEFFIELD. 
(From our own Correspondent.) 
New Advisory Committee. 


THE appointment of a Local Advisory Committee, 
under the scheme of the Ministry of Labour, has now been 
made in connection with the Sheffield and Attercliffe 
Employment Exchanges. The interests represented are 
wide, including the Master Builders’ Association, 
Kngineering Employers’ Federation, Rolling Mill Pro- 
prietors’ Association, Master Silversmiths’ Association, 
Cutlery Manufacturers’ Association, Sheffield Corporation, 
Chamber of Commerce, Laminated Railway Spring Makers’ 
Association, British Steel Smelting Mill, lron Tin-plate 
and Kindred Trades Association, Amalgamated Society 
of Engineers, National Union of General Workers, United 
Cutlery Council, National Amalgamated Union of Labour, 
Amalgamated Union of File Trades, National Union of 
Railwaymen, National Federation of Women Workers, 
Sheftield Federated Trades Council, Sheffield Trades and 
Labour Council, and the War Pensions Committee. At 
the first meeting of the Committee, which has been vested 
with the widest possible functions of advice and guidance 
on all matters relating to the work of the exchanges, the 
chairman explained that they would be called upon to 
discharge some very important duties in connection with 
the work of the exchanges, both during the war and 
afterwards, when demobilisation begins. What the 
functions of the Committee really are were defined by 
Mr. J. R. J. Passmore, the Divisional Officer of the Ministry 
of Labour for Yorkshire and the East Midlands. They 
relate to the substitution and reinforcement of labour, the 
placing of discharged soldiers and sailors, war munition 
volunteers, Army Reserve munition workers, war work 
volunteers, and so on. Details are to be worked out by 
small sub-committees, each consisting of one employer and 
one workman with an impartial chairman. 


Midland Coke-oven Managers. 


Members of the Midland Section of the Coke- 
oven Managers’ Association held a meeting here on 
Saturday, when Mr. J. W. Lee, of Grassmoor, in his 
opening address as chairman, described the body as the 
youngest of the technical societies, but the importance of 
the industry it represented demanded some such associa- 
tion. There was now an enormous number of products, 
and the scope of the problems which had to be solved was 
very wide. Formed, as it had been, during the progress 
of a great war, quite a gratifying degree of success had 
been attained, but it would have been infinitely better if 
their association had been in existence and ready to place 
its services at the disposal of the nation when hostilities 
opened. Mr. Lee related a few of his personal experiences 
during recent months, including the erection and bringing 
into use of a concentrated liquor plant and the rebuilding 
of a badly-cracked chimney on a plant of regenerator 
ovens. 


Recovery Plant Demonstration. 


Since my previous letter an interesting 
demonstration has been given at a works here of a plant 
for the recovery of metallic particles and other by-products 
from furnace fumes. By this process, which is of American 
origin, it was discovered that by passing gases containing 
dust and particles of liquid to various forms and types of 
electrodes charged to a high potential, the dust and liquid 
particles could be carried over to one or the other of the 
electrodes. Since the process was first introduced, about 
eleven years ago, the inventors have applied their principle 
to various forms and types of industrial plant in the States 
for every commercial purpose, and are stated not only to 
have succeeded in recovering valuable products from 





waste fumes, but in eliminating the smoke nuisance, 
though the latter appears to be in the experimental rather 
than the practical stage. At the works where the 
demonstration was made, gold and silver were the materials 
handled, but metals such as zine, copper, lead and 
aluminium have been recovered, beside coal-tar and other 
by-products. 


Capital and Labour. 


When the chairman of Cammell Laird and Co, speaks 
on the subject of the relations between Capital and Labour 
he invariably says something well worth thinking about. 
Mr. W. L. Hichens follows along no beaten track on such 
matters, but fearlessly expresses thought-out opinions. 
In the course of a speech here on Saturday, he 
said there was a tendency to exaggerate the evils of the 
existing situation. He knew conditions were not what 
they should be, but he also knew they were going to be 
worse. The longer the war went on the harder it would be 
for them to stand the strain, and the biggest strain of all 
was going to come when the war was over. The transition 
stage before peace industries got going again would be a 
very trying time foreveryone. As to Capital, Mr. Hichens 
does not consider it entitled to unlimited reward—that is, 
the entire surplus profit after meeting charges for labour, 
material, and so forth. All over what is regarded as a fair 
return must be subject to excess profit taxation. A very 
candid view for the head of a large armament concern to 
take, but one with which the Chancellor of the Exchequer, 
at all events, will find it easy to agree. On the other hand, 
Labour must not claim a right to hold the community up 
to ransom by a “corner” of the labour market. The 
interests of the thrée partners, Labour, Capital, and the 
State, must each receive consideration. But Mr. Hichens 
probed a little deeper into the problem, and touched that 
unhealthy industrial growth, restriction of output. “‘ It 
is no exaggeration to say,” he declared, “‘ that if we were 
allowed fair play for the introduction of every mechanical 
device that would save labour, and if we could get rid of all 
restriction of output, we would open up an era of great 
prosperity in this country. And yet,’ he added, “ I think 
it is idle to expect that this restriction, owing to the opposi- 
tion to new mechanical] devices, will go, so long as it is felt 
that the enhanced profits go to swell the coffers of the 
capitalist.” Mr. Hichens feels that if Labour were only 
convinced that that was not going to be the case it would 
at once say : “ This is reasonable ; we are prepared to con- 
sider this question on a sound basis.’ If that happened 
it would be possible to reduce the hours of labour straight 
away after the war. He would not go so far as to say they 
could get down to a six-hour day, but if they settled upon 
an eight-hour day it would solve many of the difficulties 
of unemployment and reconstruction. Surely the most 
ardent Labourist could endorse such sentiments ?—and 
they come from a leader of employers! The contentions 
are broad and sound. They point plainly to a path 
leading to a permanent solution of the doyen of problems. 


Round the Works. 


Although special permission has still to be 
obtained from the Ministry of Munitions before an electric 
steel furnace can be installed, these installations are being 
made, though not to the extent that many would like to 
see. I have just heard of another three-tonner being put 
down, and one would have thought that a continued 
increase in the output of electric steel] was a very desirable 
thing. One of the important features here just now is the 
growth of the adoption of drop stamping machines for the 
making of parts formerly done elsewhere, and for using in 
place of forgings. For instance, certain guns hitherto 
forged are now stamped out, the output being thus facili- 
tated in a most remarkable manner. There is severe 
pressure for general output of steel and steel manufac- 
tures, though high-speed steel people do not seem to be 
sharing in this quite so fully as recently. The terms of the 
Imports and Exports Temporary Control Bill, under which 
control would be continued for three years after the war, 
are disturbing the minds of some manufacturers and 
merchants, and with reference to the latter I may mention 
that a meeting is shortly to be held here to formulate 
measures for protecting their interests against the en- 
croachments of officialism. New oversea business in- 
cludes steel for Natal, Penang, Yokohama, Bombay, 
Havana, Spain, and Italy ; saws for Madras and Calcutta ; 
cutlery for Algoa Bay, Karachi, Cartagena, Sydney, 
Quebec and Buenos Aires; drills for Port Swettenham ; 
files for Calcutta, Spain and Italy; tools for Manaos, 
Caleutta, Madrid, Rome, and Montreal; hardware for 
Cardenas; shears for Kingston (Jamacia) and Buenos 
Aires, and electro-plate for Coquimbo. Government 
tenders are out for 700,000 hack-saw blades, 15,000 
hammers, 3000 garden hoes, 5000 mandrils, tweezers, and 
other telegraph tools, and 1000 cruet stands. Amongst 
tramway work on hand here are special points and cross- 
ings for the Southend Corporation. 


Iron, Steel, and Coal. 


~ Makers of iron are still awaiting some pronounce- 
ment by the Government on the question of prices. Basic 
pig is coming forward very well now, and the new furnace 
at Renishaw will make a difference of some hundreds of 
tons a week. Makers of hematite irons are doing their best 
apparently to keep somewhere near the demand, but the 
task is one that is constantly becoming more difficult. 
Makers of steels for aeronautical requirements are working 
day and night to keep up supplies, and the output of open- 
hearth steel is now at an extraordinarily high level, though 
the limit has by no means been reached yet. Rolling 
mills are extremely busy, and so are the forges. The 
steam coal market is in the main unchanged. Collieries 
are being pressed for deliveries, and the amount going to 
the coast on account of the Government, and for export to 
France and Italy,shows no abatement. Current require- 
ments of inland works are being very well met, though 
nuts are not too plentiful. The open market is depleted 
of stocks. Slacks are exceptionally strong, and the recent 


cold weather has intensified the demand for house coals. 
Best South Yorkshire steam hards are quoted 19s. to 
19s. 6d.; best Derbyshire hards, 18s. 6d. to 19s.; seconds, 
18s. to 18s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; nuts, 17s. 6d. 
to 18s.; washed smalls, 14s. 6d. to 15s.; best hard slacks, 
14s, 3d. to 14s. 9d.; seconds, 13s. 9d. to 14s. 3d.; soft nutty, 





13s. 6d. to 148.; peas, 12s. to 12s. 6d.; and small slacks, 9s. 
to 10s. Tn house sorts branch is quoted 22s. 6d. to 23s. 6d., 
and best Silkstone 20s, to 21s., all per ton at pits. 








SCOTLAND. 


(From our own Correspondent.) 


Shipyard Items. 


Ir is reported that Messrs. Russell and Co., 
shipbuilders, Port-Glasgow, have acquired the engineering 
business of David Rowan and Co., Limited, Elliot-street, 
Glasgow. Messrs. Russell and Co., who are well known 
as one of the leading builders of cargo steamers in the 
United Kingdom, have specialised in steamers of practically 
standardised types. Within recent years they have 
added to their establishment the yards of Messrs. A. 
Rodger and Co., and Messrs. Robert Duncan and Co., 
both in Port-Glasgow. With none of these, however, 
is marine engineering associated. David Rowan and Co., 
Limited, have for many years paid particular attention 
to the construction of engines for cargo steamers; and of 
late have been especially interested in geared turbines. 
Their establishment is one of the largest and best equipped 
marine engineering shops on the Clyde. 


New Year Holidays. 


The Ministry of Munitions has decided that 
the New Year holidays shall be held in Scotland as usual, 
and local custom is to be observed. 


Electricity Supply in Scotland. 


At the opening meeting of the session of the 
Scottish Local Section of the Institution of Electrical 
Engineers, Mr. Archibald Page, the new chairman, delivered 
an address on “ The Electricity Supply of Scotland.” 
In the course of his address he said that the whole question 
of the supply of electrical power in the United Kingdom 
was under consideration by acommittee appointed by the 
Board of Trade. There were indications that big changes 
were about to take place in Scotland, involving the 
gradual shutting down of many of the smaller and less 
efficient generating stations. Conflicting interests must 
be merged, and the energetic carrying out of whatever 
process of reform was decided on thereby secured. The 
aim of the Governmerit was to ensure a cheap and adequate 
supply of electrical power for all industries, so that British 
manufacturers might successfully compete in the world’s 
markets. There were forty-six electricity supply concerns 
in Scotland—twenty municipal and twenty-six company- 
owned—with a eapital of £9,000,000. They supplied 
265,000 horse-power out of 1,120,000 horse-power 
estimated as the total used in public works apart from 
railways. A common cable system for the central area 
of Scotland, with all the available surplus power from these 
works fed into it, would meet the case. An. output of 
250,000,000 units per annum could thus be obtained. 
With regard to water power, a very considerable amount, 
certainly not less than 500,000 horse-power, could bé 
made available if the possibilities of the North-West of 
Scotland were developed. 


Pig Iron. 


Pig iron makers experience no difficulty in dis- 
posing of their outputs, particularly hematite, which is 
in great demand by local steel works. Forge and foundry 
iron continue scarce. Controlled prices are still unaltered, 
but export quotations are steadily firming, being in sone 
instances 20s. per ton above the prices ruling three weeks 
ago. In fact, there seems to be no limit to the figure 
obtainable for guaranteed deliveries. Under the cireum- 
stances quotations are pretty much on a day-to-day basis. 


Finished Iron and Steel. 


There is still a feeling of unsettlement in the 
steel and iron trades in view of an anticipated alteration 
in prices. New orders are scarce and only accepted under 
reservation, not that there is any lack of business, but 
buyers are not inclined to move under present conditions. 
War demands are such, however, that the activities at 
the works are fully maintained. At the steel works mills 
are concentrating their energies on shipbuilding material 
and high tensile bars. In black sheets business is confined 
to Government requirements, and the same may be said 
of galvanised material. Malleable iron makers are fully 
occupied. Orders have accumulated to a large extent 
and activity is assured for a long time ahead. Export 
prices are strengthening, and there seems no limit to the 
advance. All branches of the engineering trade are 
exceptionally busy. 


Coal. 


No change of importance has oceurred in the 
Scotch coal trade during the past week. Market conditions 
remain very lifeless, and both East and West are depressed. 
In the latter, however, the collieries still manage to keep 
going comparatively well owing to local industrial demands 
and increasing household requirements. Generally speak- 
ing, with the exception of first-class navigations and 
steams, there is little movement, and in the Eastern districts 
idle time is very prevalent. The aggregate shipments 
from Scottish ports during the past week amounted to 
165,692 tons, compared with 133,010 in the preceding 
week and 159,996 tons in the same week last year. Ell 
coals are quoted f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 
28s. to 30s.; navigations, 30s.; steams, 27s. 6d.; treble 
nuts, 23s.; doubles, 22s.; singles, 21s.; first-class screened 
navigations, f.o.b. at Methil or Burntisland, 29s. to 31s.; 


first-class steams, 28s.;_ third-class steams, 24s.; best 
steams, f.o.b. at Leith, 26s. 6d.; secondary qualities, 


25s. 6d. per ton. These prices are subject to an additional 
charge of 2s. 6d. per ton, with the exception of shipments 
to France and Italy. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Industrial Unrest. 


Tae report of the Cardiff and Bristol Channel 
Shipowners’ Association on the Welsh Commission's 
recommendations on Industrial Unrest has not been 
long to follow the report of the Chamber of Commerce 
Committee on the same subject. The shipowners’ 
document, however, is much shorter, and the tecom- 
mendations of the Welsh Commission are only reviewed 
in so far as they affect the shipping industry. The 
shipowners, however, state that they regard some of the 
fecommendations as ‘either wholly impracticable or 
fraught with serious menace to the ttue interests of the 
countty.”’ With regard to the recommendation which 
deals with the guaranteeing of security of tenure to 
workers by providing that dismissal shall only be by 
consent of fellow workmen as well as employer, the 
comment of the shipowners is that such a recommendation 
Serves to reveal a “ deplorable want of knowledge of the 
conditions of employment in shipping, and if adopted 
would not only involve the entire iaadbons of the Merchant 
Shipping Acts, but would be subversive of all discipline.” 
The recommendation that every workman and employer 
should belong to a union or association is opposed as being 
*exeeedingly undesirable,’ and in “ direct confliet with 
the democratic principle of the liberty of the subject.” 
The report also deals with the recommendations for ** the 
prohibition of the employment of Chinese on British 
ships,” and the * prohibition of the practice of importing 
labour from one port to another when local supplies 
of labour are adequate.”” With regard to the former, ship- 
owners agree that British seamen if available should have 
preference over foreigners, but an unqualified prohibition 
of foreigners, however inadequate the supplies of British 
seamen may be, would be a most serious mistake. The 
view of shipowners regarding the question of the importa- 
tion of labour is that if the recommendation means that 
in the event of a labour dispute, however unreasonable 
the demands of local labour might be, no supplies could 
be brought from neighbouring ports because of the local 
supply being adequate, although not available owing to the 
dispute, then the recommendation is tantamount to inviting 
the State to become partisan of strikers, and such prohibi- 
tion would be most detrimental to the interests of the 
country. 


Government and Collieries. 


The question of finding a remedy for irregular 
work in the coalfield and for the more efticient working of 
the collieries, has been raised by a communication received 
by Mr. Finlay Gibson (secretary of the Coalowners’ 
Association), and Mr. T. Richards, M.P. (secretary of the 
South Wales Miners’ Federation). The inadequacy of 
tonnage and the shortage of rolling stock have combined 
to bring about during the past few months great irregularity 
in work at the various pits, which involves, of course, 
not only a great loss of time and production, but waste- 
fulness. The suggestion of the Coal Controller in his 
communication was that Mr. Gibson and Mr. Richards, 
together with the representatives of the Controller's Distri- 
bution Department, should make an investigation of the 
whole problem with a view to devising a scheme for the 
better distribution of the trade. Both Mr. Gibson and 
Mr. Richards, apart from being unable to devote the 
time to earrying out such a commission of inquiry, felt 
that the matter was one of such importance and so far- 
reaching in principle that it was better that the question 
should be dealt with by collective aetion on the part of 
the coalowners and workmen’s représentatives. A recom- 
mendation from both the owners and workmen’s side 
has therefore been sent to the Coal Controller to the effect 
that a Joint Sub-Committee should be set up to consider 
the problem, 


Idle Time. 


The question of loss of time at pits from another 
point of view is also being tackled by owners and workmen’s 
representatives. Since July Ist last there have been 
sixty-one stoppages at various collieries without notice, 
and in many instances summonses have been issued 
against workmen for absenting themselves. A meeting of 
the Special Joint Committee of the Conciliation Board 
was held on Tuesday to discuss this matter, when the 
owners’ representatives intimated that they were prepared 
to suspend the summonses subject to the workmen’s 
leaders formulating some scheme to prevent these stop- 
pages in future. The workmen’s representatives undertook 
to do this, and a special meeting of the Executive Council 
of the South Wales Miners’ Federation will be held on 
Saturday for the purpose of considering and drafting 
their proposals, 


Post-war Control. 


Traders generally entertain considerable appre- 
hension concerning the proposed Imports and Exports 
Temporary Control Bill, the object of which is to 
extend the period of Government control for a period 
of three years after the war. Chambers of Commerce 
throughout the district have the matter under considera- 
tion, and regard it as very serious and as opposed to their 
interests and those of the country generally. The Swansea 
Chamber has passed a resolution recording its feeling 
that the trade and commerce of the country could best 
be encouraged and extended by removing the present 
restrictions at the earliest period after peace, and that any 
contro] after the war should not be decided until the opinion 
of the traders had been ascertained. Mr. T. P. Cook said 
the general idea seemed to be that a six months’ period 
would be acceptable to traders, with the proviso that 
that period could be extended periodically as the national 
interest required. 


Current Business, 


Operations on the céal market have been very 
much curtailed during the past week, and the tone generally 
has been quiet and subdued. The tonnage factor has been 
the dominating influence, and as the gale last week-end 





considerably affected the movement of -steamers ‘these 
delays have been reflected in the dislocation of colliery 
owners’ arrangements. Many collieries made a bad 
start on Monday, and a good deal of time was lost, but 
since then the position has been gradually improving, 
though shipments have been somewhat curtailed. The 
inquiry for supplies for shipment has been very limited, 
Work at collieries is also hampered very largely by the 
delays to rolling stock. Collieries which send supplies 
inland now find in some cases that wagons do not return 
for fifteen to twenty days, whereas formerly they were 
not away for more than a third of this period. All this 
helps to reduce their margin of working, and all grades 
of coal for home use are in strong demand. One matter 
which has been much discussed lately is the reported 
monopoly granted to one firm for the export of coal to 
France for American requirements. The firm in question 
is understood to be a London one, and the view held 
by local exporters is that the requirements of the 
Americans in France should come within the scope.of the 
scheme already in operation for the supply of coals to 
France. The matter is to be the subject of discussion 
at the Chamber of Commerce. Coke continues to be very 
firm, and patent fuel is steady, though at some works 
only the day shift is in operation as against a day and 
night shift previously. Pitwood is firm at 75s., but very 
little business is being arranged except for spot supplies, 
as colliery owners expect shortly to hear of the maximum 
price of 65s, being put into operation. 


LATER. 
Coal market conditions have undergone no 
important change, but a new regulation has been issued 
with regard to exports to British destinations. An Order 
in Council dated the 27th inst. prohibits on and after 
December 7th next the export to British destinations 
abroad except under licence. “This means that exporters 
must obtain a licence to ship to ports like Gibraltar, Port 
Said, Alexandria, &e. Up to now it has not been necessary, 
but shipowners and brokers in the case of British tonnage 
not on requisition have had to obtain a voyage licence 
from the Ministry of Shipping, or neutral tonnage has 
been allocated to the various exporters by the Inter-Allied 
Chartering Executive. Now licences must be secured 
both in respect of the ship and the cargo, and exports to 
British destinations abroad are regulated practically on 
the same lines as business for neutral ports. Apparently 
the object of the authorities is to exercise a closer super- 
vision over coals shipped to British destinations in order 
not to take up tonnage space unnecessarily by utilising 
vessels in transporting more coal to particular ports 
than is absolutely required at those destinations. 


Schedule Prices (exclusive of 2s. 6d. increase). 


Steam coal :—Best Admiralty large, 33s.; best 
seconds, 31s. 6d.; seconds, 30s. 9d.;  ordinaries, 30s.; 
best. drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 
18s. to 21s. 6d.; washed smalls, 22s. 6d.; best Monmouth- 
shire Black Vein large, 30s.; ordinary Western Valleys, 
29s.; best Eastern Valleys, 29s.; seconds Eastern Valleys, 


28s. Bituminous coal: Best households, 33s.: good 
households, 30s. 9d.; No. 3 Rhondda large, 30s. 9d; 


smalls, 26s.; No. 2 Rhondda large, 27s.; through, 22s. 
and 23s. 6d.; smalls, 17s. and 19s.; best washed nuts, 
30s.; seconds, 28s. 6d.; best washed peas, 27s. 6d.; 


seconds, 26s. 6d. Patent fuel, 30s.; coke, 47s. 6d. (export) ; 
pitwood, ex ship, 75s. 


A Sign of the Times. 


A meeting of the Cardiff Chamber of Commerce 
on Wednesday was notable for the presence, apart from 
Lord Beresford, of two Labour leaders, Mr. J. Havelock 
Wilson and Mr. J. A. Seddon. It was the first time in the 
history of the organisation that representatives of Labour 
had attended and addressed the members. The subject 
of the speeches were the reconstruction of industries after the 
war, and the closer relationship of employers and employed 
in the discussion and settlement of the many problems 
that will face the country in the future. All agreed upon 
the necessity for more unity and for production to be 
at the maximum if the heavy burdens of the future, 
financial and otherwise, are to be borne. State control 
and ownership were equally condemned by all, but more 
particularly in its application to the shipping industry. 
The speech of Mr. Havelock Wilson contained one or two 
notable remarks. One in particular was his admission 
that, taking a period of sixty years the shipping industry 
had been the least profitable of any in the country, and 
average earnings had not worked out at more than 2} to 
3 per cent. He confessed himself amused at the state- 
ments of some platform speakers who talked of ** rapacious 
shipowners,” and who described then as ‘“ exploiters 
and profiteers.” 


Newport. 


Business has been rather more active, though 
still quiet in comparison with requirements. Shipments 
have been below the average and Monmouthshire collieries 
have suffered considerably during the past week as the 
consequence of delays to tonnage. Stocks are fairly 
heavy, more especially of smalls. Schedule prices 
(exclusive of 2s. 6d. increase) :—Steam coal: Best Newport 
Black Vein large, 30s.; Western Valleys, 29s.; best Eastern 
Valleys, 29s.; other sorts, 28s.; smalls, 18s. to 20s. 
Bituminous coals: Best house, 33: seconds, 30s. 9d. 
Patent fuel, 30s.; pitwood, ex ship, 7 








Swansea 


Operations in anthracite coals have been rather 
more restricted, though the better qualities of large and 
machine-made descriptions continue firm. In view of the 
prospect of exceptionally heavy quantities of anthracite 
coals being required for France this winter, trade in the 
near future is expected to improve considerably. Rubbly 
culm and duff are still very quiet, while steam coals show 
little animation. Schedule prices (exclusive of 2s. 6d. 
increase) :—Anthracite : Best breaking large, 30s.; second 
breaking large, 29s.; third breaking large, 27s. 6d.; 
Red Vein large, 25s. 6d.; machine-made cobbles, 39s. to 
42s. 6d.; French nuts, 39s. to 42s. 6d.; stove nuts, 39s. 


to 42s, 6d.; beans, 33s, to 35s.; machine-made large peas, 





20s.;. rubbly culm, 11s. to 16s.; duff, 6s..6d. to 8s. Steam 
coal: Best large, 30s.; seconds, 27s.; bunkers, through, 
22s, and 23s. 6d.; smalls, 17s. to 19s. Bituminous coal : 


Through and through, 27s.; smalls, 24s. Patent fuel, 30s. 
Tin-plate Trade, 
The trade continues to show considerable 


activity, the only change in the conditions prevailing being 
the advance in the price of block tin. Considerable 
dissatisfaction prevails owing to the action of the Ministry 
of Munitions in not permitting the disposal of oil-siz« 
wasters, stocks of which are increasing. It is pointed out 
that these plates could be easily disposed of in the home 
markets for the packing of foodstuffs, and that there is no 
justification for the restrictions in force. Quotations : 
LC., 20 x 14 x 112 sheets, 30s.; block tin, £284 per ton 
cash ; £282 5s. per ton three months ; copper, £110 per 
ton cash; £110 per ton three months. Lead: Spanish, 
£30 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tur JuNion INSTITUTION OF ENGINERRS.—39, Victoria-street, 
Westminster, S.W. 1.‘ Drawing-oftice in Relation to other 
Departments,” by Mr. FE, D. Roberts, 8 p.m. 

Norru-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
Burtpers.—-Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne. Inaugural address 
by the President. 7 p.m. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.— Meeting Hall 
of Institution of Civil Engineers, Great George-street, West- 
minster, S.W. 1. Thomas Hawksley Lecture on ‘ Heat 
Engines,” by Captain H. Riall Sankey. 6 p.m. 


SATURDAY, DECEMBER Isr. 


or ForeMeN EnNGrIneers,-—Cannon- 


LONDON ASSOCIATION 3 ! . 
Annual meeting and election of 


street Hotel, London, E.C. 3. 
officers. 7 p.m. 


MONDAY, DECEMBER 3rp. 
Royat Soctery or Arts.—John-street, Adelphi, W.C. 


Cantor Lecture (1) ‘* Progress in the Metallurgy of Copper,” by 
Mr. H. C. H. Carpenter. 4.30 p.m. 


° 


TUESDAY, DECEMBER 4rn. 


Civin. Enerneers.—Great George-street, 
Paper, “* Recent Developments in By- 
5.30 p.m, 


INSTITUTION OF 
Westminster, S.W. 1. : 
Product Coking,’ by Mr. George Blake Walker. 

WEDNESDAY, DECEMBER 5ra. 

THe INSTITUTION OF RAILWAY SIGNAL ENGINEERS. 
Grand Hotel, St. Pancras. Further discussion nt 
‘“Some Impressions of Continental Signalling Practice, 
Mr. R. 8. Griffiths. 2.30 p.m. 

Tar INstitvTion oF Evecrricat Encineers (BIRMINGHAM 
LocaL Secrion).—University, Edmund-street, Birmingham. 
Paper, ‘ Gas Firing Boilers,” by Mr. 1. M. Hunter, 7 p.m. 


Midland 
paper, 
by 


on 


John-street, Adelphi, W.C. 2. 
Lecture. ** Discovery and 
4.30 p.m, 


Roya Socrery or Arts. 
Inaugural ‘* Trueman Wood” 
Invention,” by Sir Dugald Clerk. 


THURSDAY, DECEMBER 6ru. 


Tue INSTITUTION OF Enecrricat ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
** Electrical Cooking as Applied to Large Kitchens,” by Mr. W. 
A. Gillott. 6 p.m. 


FRIDAY, DECEMBER 7th. 


Tae InstirvTIoN OF WaTER ENGINEERS.—Apartments of 
Geological Society, Burlington House, Piccadilly, W. The 
following subjects will be introduced for discussion :—(1) 
‘* Water Supplies as Sources of Power,” opened by Mr. C. H. 
Roberts. (2) (a) ‘‘ Theory of Air-lift Pumping,” by Mr. C. 
Anthony; (b) “ Theory and Practice in Air-lift Pumping,” by 
Professor A. H. Jameson. 2.15 p.m. 


TUESDAY, DECEMBER IIr#. 


TnstitvTion or Execrricat Enorinerers (Scorrisn Locat 
Section).—The Rooms, 207, Bath-street, Glasgow. Paper on 
“* Gas Firing Boilers,” by Mr. T. M. Hunter. 7.30 p.m. 


WEDNESDAY, DECEMBER 12r#. 


THe INstiTUTION OF AUTOMOBILE ENGINFERS.—Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper, “ The 
Agricultural Power Unit : Some Factors Governing the Design 
of a Small Tractor,’ by Mr. A. FE. L. Choriton. 8 p.m. 








ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN.—The second annual general business meeting of the 
Hartlepools Section (Tees-side and Hartlepools Branch) of the 
Association of Engineering and Shipbuilding Draughtsmen was 
held in Birks’ Café, West Hartlepool. Eighty draughtsmen, 
representing every engineering and shipbuilding firm in the 
district, were present. In his opening remarks the President 
dwelt on the difficulties generally experienced in forming a new 
association, and said in view of these difficulties it was gratifying 
that the membership of the association had risen from 300 in 
1915 to 8000, and was still advancing rapidly. Referring briefly 
to the advantages of the association, he said it had provided a 
medium by which all matters affecting the personal welfare of 
draughtsmen could be discussed. It had created a keener sense 
of the importance of their profession, a fact which hitherto had 
been much neglected by employers. Many employers were 
entirely unaware of the knowledge required and the years of hard 
study necessary to make a capable draughtsman, and it was 
therefore not surprising that other departments of the same firm, 
although requiring little or no technical training, were generally 
better treated than the draughtsman ; in fact, the drawing-office 
was termed a non-productive department, and treated accord- 
ingly. Even when we came to the Government departments 
the same lack of appreciation was found. While semi-skilled 
and unskilled men were well looked after, the claims of draughts- 
men had been flouted and their appeals ignored. But, fortu- 
nately, through the efforts of the association, these conditions 
have been greatly improved. It was not the aim of the asso- 
ciation to be antagonistic to the employers, but rather to work in 
harmony with them. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
uddresa of the communicator are printed in italics. 
When an abridgment is not illustrated the Spevification is 
without drawings. 
Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
ut 6d. each. 
The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. . 





STEAM GENERATORS. 


110,515 (7489 of 1917). May 24th, 1917.—Smoxr-Box SupEr- 
HEATER FOR MARINE Borers, Thomas Sugden, 180 Fleet- 
street, London. ‘ 

THs superheater comprises inlet and outlet headers arranged 
transversely to the boiler and side by side in a casing supported 
in front of the uptake, and just above the level of the top of the 
smoke-box. The superheater tubes are formed into vertical 
coils, and have their ends secured to the bottom of the headers, 
either by expanding them into the headers or by the methods 
described in Specification No. 14,285 of 1916. The several 


NO HO5I5. 























hanks of vertical coils are spaced apart a distance equal to the 
horizontal pitch of the boiler smoke tubes, and are so arranged 


110,477 (3659 of 1917). March 13th, 1917.—CaRrBURETTER, 
René T'ondeur, 156, Boulevard Magenta, Paris. 

The object of this invention is to provide a carburetter in which 
the supply of liquid fuel is proportioned to the speed of the engine 
by a main and an auxiliary atomiser fed from below by a common 
fuel chamber. The base of the auxiliary or slow running 
atomiser A opens into the chamber fed by the constant level 
device, whilst the main atomiser B communicates with this 
chamber through the medium of a small calibrated jet C, and the 
two jets are relatively so disposed that the fuel has successively 
to pass through both of them in order to reach the main atomiser, 
whilst it passes through only one of them in order to reach the 
auxiliary atomiser. An air passage is provided forming a 
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communication between the space around the head of the main 
atomiser and the space around the head of the auxiliary atomiser. 
The auxiliary atomiser is placed in the vertical fuel passage at 
the side of the air inlet and suction passage D connected with the 
engine, and it is covered by a hood or bell-shaped end of the 
suction tube E leading to the suction passage G in proximity 
to the throttle valve F, the bell-shaped end being cut obliquely 


the closed breech position. The invention comprises means for 
regulating the cushioning effeet of air in the rear breech-chamber 
according to the strength of the springs used and the amount 
of recoil or back pressure on the bolt, these means consisting in 
communications R for air between the chambers, in which the 
bolt and firing pin are situated,and between the bolt-chamber 
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and the atmo-phere, the communication last mentioned being 
controlled as by plug or valve O capable of being manually set 
to the required extent. The bolt is also preferably provided 
with a hand-operable safety means such as a pivoted catch P. 
‘The bolt in its rearward movement may effect the extraction of 
the spent cartridge, and the feed of fresh cartridges from «a 
magazine Q or otherwise may be effected by any appropriate 
means.—October 25th, 1917. 


MOTOR CARS AND ROAD TRAFFIC. 


110,479 (4072 of 1917). Mareh 20th, 1917.—Speep INpicarors 
roR Moror Veuicies, Leonard Eugene Cowey, Archer 
Works, Station-avenue, Kew Gardens, Surrey. 

This is a flexible shafting suitable for speed indicators or other 
forms of light power transmission. The two transmissionshafts CD 
are provided with a pair of bevel wheels E F, the teeth of which 
extend at an angle from the face of the wheels, and are rounded 
at their ends, so that they can remain in mesh with each other 
through a wide angle of adjustment of the shaft axes. The 
shafts are mounted in a casing comprising two members A B, 
one of which is secured, in a bracket or support, adjustably 
around its axis, and is fixed in position. This member terminates 
in a cylindrical extension G at right angles to its axis, and the 


N°NOATS. 


80 as partially to enter the fuel in the vertical passage when the *. 
engine is stopped. The passage through the small jet which i 
delivers from the float vessel into the common supply chamber f° 
can be regulated by means of a screw-threaded and pointed 
stem H arranged to be operated from outside the carburetter.- 


that they are suspended opposite the spaces between the boiler 
tubes. The several coils of each superheater tube are bound 
together by metal bands, which serve also to support the weight 
of the superheater tubes, the same being suspended from rails 
fixed to the front end of the boiler and to the top of the smoke- 








box. —October 25th, 1917. October 25th, 1917. 
INTERNAL COMBUSTION ENGINES. AERONAUTICS. 
as x a oc ; aa 110,419 (15,618 of 1916). November Ist, 1916.—Winpn 
nd ince nt yee ite eta BRAKES FOR AEROPLANES, Sopwith Aviation Company. 


GENERATOR FOR INTERNAL COMBUSTION ENGINES, Cyrus 
¥¢Baron Olson, 1919, South Michigan-avenue, Chicago, U.S.A. 
According to this invention the internal combustion engine 

has a water supply tank mounted on the exhaust pipe so that 
the water can be converted into steam, which is subsequently 
sipsrheated and decomposed into its constituents, which are 
«lelivered into the engine cylinders for use with the combustible 
mixture. Figs. 1 and 2 show the arrangement. In using the 
d-viee the tank A is first supplied with water, by removal of a 
cap B. Upon the operation of the engine the heat of the 
exhaust manifold C will cause the water in the tank to boil. 
The steam thus formed will, upon the suction strokes of the 
engine, be drawn through the pipe D past the check valve C. 
In the passage of the steam through the coils of pipe which are 
wrapped around the exhaust manifold, it will be additionally 
heated, and to such a high degree that the steam will be gasified 
and the gas broken up into its constituent parts, namely, oxygen 
and hydrogen. The oxygen and hydrogen thus formed is 


Limited, Kingston-on-Thames, and another. 
These inventors claim wind or air brakes for aeroplanes, 
comprising two planes E—Figs. 1 and 3—forming parts of the 
main planes carried directly by the fuselage of the machine. 
The braking planes are situated at the rear of the main planes, 
and close to the fuselage, and are mounted on a shaft D. By 
rotating the shaft the planes can be caused to assume either 
their normal or their operative positions. ‘To bring the brake 
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N°110,416 . . . " 
“ second member terminates in a cylindrical extension H, fitting 


within that of the first member, which is formed with a large slot 
or opening to allow the second member to turn for adjustment 
through a substantial angle. The two adjustments are around 
axes at right angles to each other, so that the movement can be 
transmitted in any direction within the limits of adjustment. 
The inner cylindrical extension is also slotted to allow the trans- 
mission shaft belonging to the first gear box member to pass 
through it and engage with the second transmission shaft through 
the bevel wheels. The teeth of the bevel wheels are deeply cut 
to allow for the larger angular adjustment, and are cut for a 
normal gear of about 45 deg. between the shaft axes, the wheels 
operating with fair efficiency through an angular range extending 
from about the right angular position to one in which the shafts 
are nearly in line.—October 25th, 1917. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


110,395 (14,793 of 1916). October 18th, 1916.—MrEcHANISM FOR 
Mitiinc Screw THREADS, George Richards, 5, Grocers’ Hall- 
court, Poultry, London, and another. 

For milling screw threads in the internal surface of a piece of 

work, these inventors employ a hob which rotates in the same 

direction and normally at the same relative speed as the work, 
but the diameter of the hob does not materially exceed one half 
that of the bore-hole under treatment. The cutting teeth of the 




















into operation the pilot, having released the locking lever J, 
turns the hand wheel H until the braking planes E have moved 
into their operative positions approximately at right angles 
with the surfaces of the main planes. ‘The braking planes are 
then held in position by pushing the lever J forward, which applies 
a brake band to the brake drum K—Fig. 2—and in doing so 
exerts a considerable tension upon a spring which operates to 
retain the lever in its forward or “ pull-on” position. To bring 
the braking planes out of operation the locking lever is first 
released. The hand wheel H is then operated to effect the 
required movement of the braking planes, and the lever J is then 
pushed forward again to effect the necessary lock.—October 
25th, 1917. 


N° 110,395 





introduced in a highly heated condition into the fuel mixture 
entering the combustion chambers of the engine from the intake 
manifold. In the operation of the engine, on the suction 
stroke of the pistons, the pressure in the tank A will be per- 
ceptibly reduced, and atmospheric air will be admitted through 
the intake valve F. Through adjustment of the valve also the 
flow of steam from the tank may be controlled. For instance, 
if it is desired to increase the flow of steam to the maximum 
extent the valve will be completely closed. In this case, upon 
operation of the engine, resulting in suction in the pipe D, 
aud which results in a reduction of pressure in the tank, the 
boiling point of the water will be reduced correspondingly and 
thus the generation of steam facilitated. Thusit will be seen that 
through adjustment of the intake valve the pressure in the tank 
may be controlled, and hence indirectly the flow or supply of 
steam also controlled. A safety valve serves the purpose of 
preventing excess pressure in the tank.—Ortober 25th, 1917. 
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ORDNANCE AND ARMOUR. 


110,432 (16,685 of 1916). November 21st, 1916.—Atvromatic 
Breech MECHANISM OF SmaALi Arms, Archibald Mont- 
gomery Low, R.F.C. Experimental Works, Feltham, 
Middlesex, and another. 

This invention relates to firing mechanism for small arms. 
The’ object is to provide improvements in that type of breech 
mechanism which comprises a ‘bolt and firing pin, both under 
independent spring pressure, the firing pin being within the bolt 
and movable in relation thereto so that the springs permit 
rearward movement of the bolt and pin under the effect of recoil 
or back ‘pressure on firing, this rearward movement causing the 
firing pin to become cocked, but allowing the bolt to return to 
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hob point in the reverse direetion to that in which they travel. 
In Fig. 1, A is the hob and B the piece of work to be internally 
threaded. Both bodies rotate at the same rotative speed and 
in the same direction ; but the peripheral speed of the latter is 
about twice that of the former, this difference of speed sufticing 
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to enable the teeth of the cutter to accomplish the requisite 
milling effect. In Specification to Letters Patent dated the 25th 
November, 1915, No. 16,679, it was pointed out that a hob, 
adapted for milling screw threads in external surfaces, could be 
employed in conjunction with cutters adapted for facing, cutting 
chases or the like, in the same piece of work. The same applies 
to the present means for milling screw threads in internal surfaces. 
In Fig. 2 the hob A is shown as used in conjunction with a milling 
eutter C for facing the work, and with a milling cutter D for 
cutting a circular chase in the work beyond the screw thread ; 
both these milling cutters, as well as the hob, being mounted on 
the same spindle F.—-October 18th, 1917. 


110,527 (10,004 of 1917). July llth, 1917.—TuRRETs For 
LatueEs, Bernard Joseph Spink and another, Rosse-street, 
Shipley. 

Tu this improved form the turret revolves with a spindle 'T 
carrying & bevel wheel at its base in the usual manner. In a 
recess of the shank of the turret T are ball bearings B engaging 
a ring¥K. In a suitable recess S in the base to the saddle is 
pivoted a lever C carrying a hollow boss hollowed out to receive 
the projecting portion of the turret. ‘The boss is inclined slightly 
as shown, and is adapted to bed either on the ring piece K or the 
wheel plate W. The other end of the lever C projects to-one side 
of the saddle, and carries an upstanding coarse threaded eye bolt 
D pivotally attached to the end of lever C. The bolt passes 
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upwards through an internally threaded nut E to which a handle 
H is secured. The nut E is also externally threaded, and this 
thread engages a bush F secured in the saddle. This arrange- 
ment gives a compound movement, and enables the necessary 
power and quick movement to be obtained when the handle H is 
operated. If the bolt D is lifted upwards by turning the handle 
H the boss will also be lifted and raise the turret clear of its seat, 
when the turret may be revolved on its ball bearings, and is clear 
of its seat and from frictional contact therewith. If the bolt D 
be depressed the boss will fall, and its lower face be pressed 
against the wheel plate W. ‘The turret will come down on to 
its seating and be locked, there being a downward pressure on 
the plate W, and a further downward pressure on the nut X.— 
October 25th, 1917. 


MISCELLANEOUS. 


110,507 (6903 of 1917). May 15th, 1917.—Sra Watts anp 
Groynes, Frederick Perey Dolamore, 4, Meyrick Park- 
crescent, Bournemouth. : 

Tn sea walls, jetties or other forms of construction, this inven- 
tion covers the use of hollow blocks threaded over initially 
fixed piles, and rendered solid by filling up the core. The blocks 
are made so as to hold securely the intervening panels. The 
piles are fixed vertically in the sea, bed, river bed, or shore, and 
as shown at A in Figs. 1 and 2. Hollow grooved blocks C, con- 
structed of concrete, reinforced concrete or other material, are 
threaded over the piles A B, securely bedded on firm foundation, 
and built up to the required height. The core F is then filled up 
with fine mass concrete, or cement,mortar we!l rammed in place, 
so that when the core filling is-sét the whole becomes a solid 
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column or pier affording ample protection to the pile A, which is 
employed to secure rigidity during construction of the column, 
and to prevent lateral displacement of the structure after com- 
pletion. Slabs or panels D, which are made independently or 
tn situ, and of concrete, timber, or other material, are fixed 
between the columns. These slabs or panels have shaped ends 
G, which engage and socket into grooves or channels H, provided 
for that purpose on opposite sides of the block C. The blocks E 
are used at intervals, or in place of blocks C, so as to secure more 
eflicient lateral stability. A fillet of quick-setting cement is 
employed at L to allow the grooves H to be filled up solid with 
fine mass concrete or cement mortar.—October 25th, 1917. 


110,482 (4276 of 1917). March 24th, 1917.—PuLre Beratine 
Macuinery, The Right Hon. Edward Partington, Baron 
Doverdale, Westwood Park, Worcestershire. 

The material to be pulped is fed into a Hollander engine and 
beaten until the pulp reaches a predetermined level, when 
further material is fed in, and a corresponding quantity dis- 
charged from the engine by displacement. Figs. 1 and 2 are 
diagrammatic views of a pulp beating engine, constructed 
according to this invention. A is the vat of the engine, B the 
mid-feather, and C the beating roll. At the rear end of the vat 
there is provided at a suitable level in the wall an overflow 
outlet D. At the commencement of operations, material is fed 
into the vat A and beaten or pulped by the roll C until the level 
of the pulp behind the roll rises to the overflow D. Further 
material is then fed into the vat, and as this material is beaten by 
the roll there is a corresponding clischarge or displacement of 
pulp through the overflow. The level of the pulp is, of course, 
highest behind the roll C, and there is a gradual fall in level from 
behind the roll to the front. If the pulp in the vat is of a fairly 





thick consistency it will be found that material fed near the mid- 
feather, either in front of or behind the roll, will spread across 
the vat to the wall only slowly, and will pass under the roll C 
several times before reaching the wall. Accordingly the inventor 
preferably feeds the material in front of the roll C and near_the 
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Fig. 2. 


mid-feather B—about the point indicated by the letter X in 
Fig. 2—so that, as the pulp circulates in the vat, there is a 
gradual displacement towards the wall, as indicated by the line 
Z, and the material fed in passes several! times beneath the roll C 
before being displaced through the outlet D. The points of 
feeding and discharge may be reversed, and in such cases the 
discharge will be effected by a pump.—October 25th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THz ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of eight of the patents given below £18 and on 
each of the remainder £11 have been paid in renewal fees. 


No, 12,117/12..-Hydrogen. In the production of hydrogen 
by the alternate oxidation of spongy iron with steam, and 
reduction of the resulting oxide with reducing gases, the spongy 
iron is used in combination with compact iron, the surface 
layers only of the latter taking part in the reaction. Messer- 
schmitt, A., Germany. Dated July 8th, 1911. 

No. 12,699/12.—Condensing steam. A surface condenser is 
cooled by means of a body of water which is evaporated by the 
heat of the exhaust steam, the vapours thus generated being 
condensed in an air-cooled device and returned by gravity to 
the condenser. The condenser is rticularly applicable to 
high pressure engines for driving vehicles and airships. Schmidt, 
W., Germany. Dated June 3rd, 1911. 

No. 12,702/12.—Variable speed gearing. In epicyclic gearing, 
suitable for cycles, motor cars, machine tools, &c., two trains, 
comprising planet-pinions arranged side by side in a carrier 
and gearing with a driving annulus and a driven annulus are 
employed. The teeth of the sun pinions are in constant mesh 
with the corresponding planet pinions, and are also adapted to 
engage teeth formed on the carrier. Schweinfurter-Priicisions- 
Kugel-Lagerwerke Fichtel and Sachs, Germany. Dated May 
30th, 1911. 

No. 12,708/12.—Miners’ safety lamps. To prevent the escape 
of unburnt particles from a pyrophoric igniter, safety lamps are 
provided with a filtering layer of incombustible powder such as 
sand, or filamentous material such as glass, metal, or asbestos 
wool. The filtering material may be arranged between gauzes or 
inside a single gauze, or a filter of conducting material such as 
metal-wool may be used without a gauze. A similar filter may 
be provided at the air inlets. Fattinger, F., Austria. Dated 
June 4th, 1911. 

No. 12,737/12.—Filtering liquids. Filter-press plates com- 
prising sheet metal plates with strainer plates on either side 
are provided with strengthening frames which form an annular 
channel or two annular channels surrounding each plate end and 
into which the filtered liquid collects from the plate. Stein- 
schneider, L., Austria, and Porges, P., Vienna. Dated June 7th, 

911. 


No. 12,778/12.—Locking nuts. In a nut having six or more 
sides, and of the kind provided with a slotted conical extension 
engaging in a conical washer to lock the nut, the slots are pro- 
longed for some distance into the nut. Metall-Industrie-und 
Handels Ges., Germany. Dated December-7th, 1911. 

No. 13,412/12.—Internal combustion engines; liquid fuel 
ignition devices. In engines using a fuel that is difticult of 
ignition a passage is provided opening to a place of lower pressure, 
such as the atmosphere leading from the space above the fuel 
valve seating, under the control of a valve which opens periodi- 
cally, so that when working under a light load the fuel can pass 
down next to the valve. Krupp Akt.-Ges., F., Germany. Dated 
September 29th, 1911. 

No. 13,478/12. Ordnance ; field carriages. Relates to training 
gear of the kind in which the front end of the trail is traversed, 
with the spade as pivot, upon a curved guide on the axletree. 
According to the invention the curved guide is pivoted to the 
axletree so that when the carriage wheels are inclined the guide 
may be levelled transversely by a screw and nut device, and the 
carriage set upright. Krupp Akt.-Ges., F., Germany. Dated 
February 28th, 1912. 

No. 13,966/12.—Refrigerating. In apparatus of the kind in 
which vapour withdrawn from the vaporiser is passed by a 





steam ejector to a surface condenser, air may be admitted to the 
vaporiser from the condenser by a pipe. An additional air 
inlet may be provided on the vaporiser. Josse, E., and Gensecke, 
W., Germany. Dated June 16th, 1911, 

No. 14,105/12.—Internal combustion gi Cycles and 
systems of working; plant. A method of working by igniting 
at constant pressure consists in compressing the combustion 
air to from twelve to twenty-four times its initial pressure of 
two to four atmospheres, and in delaying the cut-off so as to 
admit the fuel more gradually, and thus avoid after-burniny 
during combustion. ‘The combustion air may be heated or 
cooled before admission, as desired. The air-compressing plant 
tor charging the engine cylinders is driven by a turbine, or a 
combustion product engine, actuated by the exhaust gases from 
the combustion engine. Schmidt, W., Germany. Dated 
dune 28th, LOT 














COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the week.—Sec.-Lieut. H. G. Golding. 

Next for Duty.—Sec.-Lieut. P. Bowden. 

=xtract from London Gazette :—F. Gaywood to be Temp, 
Sec.-Lieut. (October 24th) ; H. J. Golding to be Temp. See.-Lieut. 
(Qetober 24th). 

Dritts :—-WeEEK EnpiInG SatrurRDAY DeceMBER 8H, 1917. 
Monday.—No. 3 Coy., Left Half. Recruits. Signalling, 6.30 
Tuesday.—Physical Drill and Bayonet Training, 7.30. 
Wednesday.—No. 1 Coy., 6.30. 

Vhursday.—No, 2 Coy., 6. Signalling. Ambulance, 6.30. 

Friday.—No. 3 Coy., Right Half. Recruits, 6.30. 

Musketry.— Belvedere-road, ‘Tuesday, Wednesday and 
Thursday, 6.30 to 7. 

Note.—The Medical Officer will attend for examination of 
recruits, &c., on Thursday at 6.30. 

Unless otherwise indicated, all drills will take place at 
headquarters. 
By order, 

MaciEop YEARSLEY, 


December Ist, 1917. Captain and Adjutant, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are asked to state that the Board of Trade has given formal 
sanction to a new company, with works in London and Liverpool, 
and known as the British Barimar ‘hermit Welding Company, 
Limited, to take up and work under licence certain of the patents 
held by Thermit Limited, which was at one time a German com- 
pany, but is now wholly owned by the Birmingham Metal and 
Munitions Company, Limited, of Birmingham. ‘The registered 
offices of the British Barimar Thermit Welding Company are at 
10, Poland-street, London, W. 1. 

Ar the annual meeting of the Institute of Arbitrators, held 
at Winchester House, Old Broad-street, E.C,, on the 20th 
November, Mr. Henry Adams, M. Inst. C.E., M.I. Mech. E., 
F.S.1., &e., was unanimously elected as President, and Mr. H. D. 
Searles-Wood, F.R.I.B.A., &e., Viee-president; the retiring 
members of Council, Messrs. Walter Lawrance, F.S.1.. 'T. E. Bare, 
M.Q.8S.A., and E. J. Sadgrove, F.R.I.B.A., M.S.A., were re- 
elected. 

Mr. C. H. Worpincuam, President of the Institution of 
Electrical Engineers, has accepted office as one of the Vice- 
presidents of the British Electrical and Allied Manufacturers? 
Association (Incorporated). 








MiLiinc Macutnes.—We have received from Charles Churchill 
and Co., Limited, of Leonard-street, Finsbury, a copy of a 
volume called ‘‘ A Treatise of Milling and Milling Machines.’ 
This valuable book is issued by the Cincinnati Milling Machine 
Company, but it is far more than a handbook to the machines 
made by that company, for it deals with a great variety of work- 
shop problems connected with milling, and gives many tables, 
formulz, &c., that are of general use. Indeed, we cannot give 
any better idea of its value than can be gained from the state- 
ment that it covers the whole field of milling as usually carried 
out in machines of the universal type. It begins naturally with 
a dese iption of the Cincinnati machine and its adjuncts. It 
enters then into the design and sharpening of cutters, the power 
required, jigs and fixtures, the sizing and cutting*’of spur gears, 
shop trigonometry, spiral gear cutting, worm gear cutting, 
making spiral cams and so forth. It is, of course, essentially 
practical, a tool-room and workshop book, and all the subjects 
dealt with, a few of which we have named, are handled with an 
eye on just those problems and difficulties that are likely to 
confront the manager or foreman. It is a book that anyone 
interested in milling—and what works manager is not nowadays— 
will do well to possess. We understand that Charles Churchill 
and Co., Limited, are selling copies at 6s. apiece. 

Royat Metreoro.oaicat Sociery.—tThe first monthly meet- 
ing of this society for the present session was held on Wednesday, 
November 2Ist, at the society’s rooms, 70, Victoria-street, 
Westminster, Major H. G. Lyons, F.R.S., president, in the chair. 
A paper by Dr. G. C. Simpson, F.R.S., Meteorologist to the 
Government of India, entitled ‘‘ The Twelve-hourly Barometer 
Oscillation,’ a summary of which is as follows, was read :— 
(1) The existence of the twelve-hourly atmospheric vibrations, 
one parallel to the circles of latitude and the other parallel to the 
meridians, first suggested*by A. Schmidt in 1890, and investi- 
gated by E. Alt in 1909, has been proved. (2) A mathematical 
expression for the amplitude and phase of each vibration con- 
taining the geographical position as the only variable has been 
obtained. (3) The interference of these two waves has been 
shown to account very completely for the observed variations in 
amplitude and phase of the twelve-hourly barometer oscillations, 
especially in high northern latitudes. Mr. W. W. Bryant then 
read a paper entitled ‘‘ Abnormal Temperature, with special 
reference to the Daily Maximum Air Temperature at Greenwich.” 
The author proposes that for certain meteorological elements a 
value shall be defined as ‘‘ abnormal,” if the departure from a 
well-established normal is at least twice the mean residual, both 
normal and residual being determined by smoothing values 
from a long series of observations. He applies this method to 
the maximum air temperatures at Greenwich for the period 1841 
to 1916, using the first 65 years as a standard. The limit thus 
calculated varies at different times of year from 8 to 12.5 deg. 
Fah., so that a fixed limit of 10 deg. would not be applicable. 
In the analysis it appears that one day in ten is abnormal, the pro- 
portion being higher in the months from May to October, and 
much lower in December and January. Additional tables deal 
with spells or alternations of heat and cold, and generally with 
the distribution of abnormal days. The principle is also 
extended to monthly and annual values, and the effect of a 
higher limit, three or four times the mean residual, is considered. 
The relatively hottest month in the period was 1846, June, and 
the coldest 1890, D ber ,the hattest year 1868, and the destcol 


1879. 
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Roya! Society. —Government 
NT FOR SCIENT 4 4 di wight 
1918 must be received at 


R 
APSE SOATIONS Sor the YEA 
the OFFICES of the ROYAL BoclETY not later than 
JANUARY Isr Next, and must be made on printed forms 
to be obtained from ‘the CLERK to the GOVERNMENT 





GRANT COMMITTEE, ROYAL SOCIETY, Burlington 
House, London. W. 713 __ 
TR 
PATENTS AND DESIGNS ACT, 197. 
otice is Hereby Given That 


CHRISTIAN KORTE. of 16, Avenue-crescent. Leeds 
the County of York, Consulting Engineer, SEEKS LE. AVE 


Wanted at Once, Superinten- 


DENT for Aircraft Section of Controlled Works; 
experience in all eee of Biplane Construction essential. 
Give full particulars, age, salary, and date can commence 
duties. No person al ly engaged on Government work need 
apply, tg ed y your nearest bart 3 yeas Exchange, cae oa 
ing ** The Engineer” and No. A4182. 774 


anted by an Old-established 


egressive firm of ong are A ——— in 

Midlands) Pes Spresnt @ panged om ae Government con- 

MACHINE S SUPE NTENDENT, CHIEF 

INSPECTOR and TOOL ROOM FOREMAN ; also up-to-date 
MAN on Modern Steel Treatment, Hardening, &c. G 

offered for suitable men requiring baipoapeots i- 








to AMEND the SPECIFI CATION of LETTERS PATENT 
No. 1846 of 1915. granted to him for **Impr in 
Briquetting Machines.” 

Particulars of the proposed amendment were set forth in the 
Illustrated Official Journal (Patents) issued on the 28th 
Novetnber, gia 

Any person or persons may give notice of opposition to the 
amendment ey leaving Patents Form No. 18 at the Patent 
Office, 25, Southampton. -buildings, London, W.C., within one 
calendar month from the date of the said Journal. 

W. TEMPLE FRANKS, 
Comptroller-General. 
Samue! Hey. Keighley 764 


Agent: 
Middlesex Education Committee. 


REQUIRED, in January, a FULL TIME TEACHER 
to TAKE CHARGE of Day Continuation Classes in the N.E. of 
the County. The classes are for boys engased in Engineering 
work, and candidates should possess qualifications and experi- 
ence jn the Theory and Pract ce * eee, Initial salary 
£180 per Bann, with i di with the Com- 
mittee’s sca! 

Application forms, which must be returned immediately, can 
be obtained from the SECKE TARY, - cy sagesy segs 
Committee. Guil *hell, Westmineter. S W, 


Wigen and District Mining and 


TECHNICAL COLLEGE. 
ate are invited for the position of ENGIN EERING 
une ER for aye and Evening Classes. 
DD, rising by £10 annually to £250. 
Further particulars can be obtained from the undersigned, 
to whom applications — ee ae December 15th. 
-» BSe. 


Principal. 
° ™|" ° 
Wanted, in a.London Technical 
lege. a practical ENGINEER (college trained), to 
ASSIST in the TEACHING, Day and Evening Work ; one with 
teaching experience preferred. Commencing salary £150 per 


annum,—Ad , 5, St. George’s-terrac2, Regent’s Park, 
N.W., giving full rticulars of training and experience. with 
2 


copies of three testimonia 
i of Birmingham.—Electric 
SUPPLY DEPARTMENT. 


APPOINTMENT OF CHIEF ASSISTANT. 
Apeee are invited for the-post of CHIEF ASSISTANT 
CURICAL ENGINEER inthis Department. The position 
Fi be that of Personal Assistant to the City Electrical 
Engineer, chiefly in connection with Generation and Distri- 
bution. Applicants should have experience in the generation 
and distribution of both High-tension three-phase, and Low- 
tension direct current, including sub-station work. 
The sal is £750 per annum. 
Forms and stat t of duties can be 
btained on oniontion tothe Secretary of the Electric Supply 
Departm These should be filled in by each applicant, and, 
accompanied by copies only of not more than three testi- 
monia’s as to experience, ability and character, should be 


dut to 
The Chairman, 
The Electric Supply Committee, 
14. Dale E d, Birmingham, 

the envelope endorsed “ Appointment of Chief Assistant”; 
they must reach this Office not later than 12 noon on Monday, 
the 17th December. 1917. 

Canvassing, either directly or indirectly, will disqualify. 

R. A. CHATTOCK, 
City Electrical Engineer. 




















ee Supply Offices, 
4, Dale End, Birmingham, 
lst December 191 772 


TS Port of London Authority 


brane g Lh o SERVICES, on the temporary staff, of a 
tent TRA 





; one who has had experience in litho- 


eu ‘ic work —y can make neat covies, with ‘3 printing 
writing up. State age and salary required, medical 
por i (if of recruitable age), wheu at liberty, and submit 


samples of work, which will be return 
Apply only by letter to the CHIEF ENGINEER, Pa 
Leadenhall- street. E.C. 3, mentioning this paper. 


(Jounty Borough of Walsall. 


ELECTRIC prion) DEPARTMENT. 
ag waht es FOR SALE. 

The Electric Supply Committee of the Borough of Walsall 
invite OF FERS for the PURCHASE of the following PLANT 
at Wolverham»ton-street Generating Station :— 

{1) BOILER HOUSE. 
One Babcock Water-tube Boiler, complete with chain 
te steker and superheater and fuel economiser, 
,000 Ib. per hour, suitable for 2001b. 
steam pressure. Installed in 1913 





One Stirling ditto, 1 r hour. 
ach of the above is fitted with mechanical stoker 
and suitable for a working steam pressure of 150 Ib. 
Two — Coal Elevators, capacity 1 ton each per 


One steam-driven, forced-draught Fan, 20 H.P. 
One ditto, 8 H.P. 
One Weir Feed Pump, ev J ag per hour. 
Ons ia Se tN 

e Water ‘ying aoe galls. per hour. 
“nag Water Softening Plant, 5000 galls. per hour. 

undry Steam and Water er and V; aves. 
b) EN Git NE M. 
T D.C. G tor Sets, 


wo ee ee 
One _direct-coup' led recigoeatng Dc ae Belliss-Parker 





W. each, 2000 volts 
Generator Sete 430 K 
Willans Condensing Plant, 3700 sq. ag 
One oe E.C.C. Generator Set, 100 K. W., 110 volts 


D. 
High-tension D.C. Switchgear. 
Two Wooden Cooling Towers, 100,000 galls. per hour 


Sundry Steam and Exhaust Pipes and Valves, &c, &c. 
All the plant is in good working order, and may be inspected 
by ——. Full particulars may be obtained from the 


undersign 
H. A. Ta 
Manager. 
Electric Supply Department, > 
Wolver eer Set ge Walsall. 
1917. 827 


W anted, a Thoroughly Com- 
ENT, ractical MECHANICAL and ELEC- 


PET 
TRICaL zl — EER as CHIEF, capable of Supervisin 
» establis! ee oh works devoted to. engineoring and the 
‘ust 


tions in a growing industry. No man already engag on 

Government work will be employed.—Apply, stating full particu- 

lars, experience, references and salary seeanee, to your a = t 
gi ” an 0. 


Employment Exchange, g “The Eng 
A445. 





A 


Wanted Immediately by Firm 


em pores on small parts in connection with Aero- 

‘a thoroughly good WORKING ENGINEER, 

and to take charge. One with knowledge preferred. Good 
wages and exceptional prospects to competent man. Noone 

at present on Government work or resident more than 10 
— aaa should apply.—Address, P404, “‘ The gers pee 


Wanted, Works Manager for 


establishment employing about 200 hands making 
medium and small high-class plant. State age, aa mm 
with copies of testimonials and salary required. on: 


822, “ The Engineer ” Office. $24 
Works.—Com- 


Welded Tube 


MERCIAL MANAGER WANTED for old-established 
works in the Midlands, capable of taking charge of correspon- 
dence, organising and «ffice routine, &c. State experience, 
salary expected. All replies will be treated in strictest con- 
fidence.—Address, 761. “ The Engineer ” Office. 6la 


Works Engineer Required for 


large Fuse Factory, Birmingham district; must be 

practical engineer, energetic and tactful, thoroughly reliable 

man, strict —— and good time-keeper. Permanency 

he right pore Give full particulars as to age, 

wages and experience.—Apply your nearest Employment Kx- 

change, mentioning “‘ The Engineer” and No. 771. No one 
at present on Government work will be e engaged. 771 a 


Acrop plane Factory, N.W., Has 


VACANCY for a capable RATE FIXER used to woak 
in connection with light Metal Fittings preferably, but not 
necessarily with previous experience ‘S aircraft wor No one 
residing more than 10 miles away, or already enga, 
Government work, need write to x 679, Sells, Lee 188, 
Fleet-street, E.C. 4. 576 a 


Assistant Civil Engineer Wanted 


immediately for Government contract (six months) in 

North of Scotland. Salary about £20 month. wenn stating 

age, and forwarding copies of testimonials, to A belo i E., c.0. 
Brown's, 39, Tothill-street, Westminster, S.W. 1. 813 a 


(olleg e Trained Men Wanted 


for er Concrete Design an Construction on 
important Government work. revious experience not 
essential. Good opportunities for right men. No one at 
present on Government work or residing more “than 10 miles 
distant should aj apply. eR stating age, igesentions; &e., 
to Box 3491, c.o. Brown's, 39, Tothill-street, Westminste~ 





nautical ook 











guaranteed to t 














Hectrician, Chief, Wanted for 


Steel Works in the West of Scotland, the plant con- 
sisting of Turbo- meth Rotary nverters, Charging 
wh octane Cranes, Roller Gears, &c., with the usual Lighting 

an Must have previous experience on such a plant.— 
aici stating a ‘sent a and salary expected, 779, 
“The Engineer ah 779 a 


Manager Wanted for Factory 


i gy = Manufacturing Food for Grocery 
at Must a qualified gees aoe either the 
M.L.C.E. or the B Sc..- de 

ae to man possessing emilee! knowledge. Should be 

capable of controlling male and female Jabour and must be 

prepared to start at 8a.m A permanent job to suitable man. 

—Address early, statin 5 26°, qualifications and salary, to 
769, ‘The Engineer” O 769 4 


Nig ght Superintendent Required 


Firmof Aeronautical Engine acs ps Lon- 
don district Must be qualifiea Engineer, and have he Id similar 
position before. prospects ; a sition‘a permanency. No 
person already on Government work will be engaged —Apply 
te your nearest at pes ment Exchange, quoting ** The Engi- 
neer” and Ne. A4l 833 a 


Refrigerating Engineer Required | ?% 

for Ice and Cold Storage Works, driven by Gas Engine, 
and Producer, near London.—A ddress, stating romeo are 
and salary required, to P382, “‘The Engineer 


Reinforced Concrete.—Ex 


ENCED Bonne ggyrlegs first-class Man, college a 
preferred, WANTED, for important Government work. No 
one at Pols a Government work or residing oe than ten 
miles distant should a ply.—Reply, stating ag perience, 
salary, &c., to Box 3506,c-0 Brown's, 39, Tounilttreet, W West: 
minster. 


Reauired for Government 
Factory, an ELECTRICAL ENGINEER, with good 
for test and investigation 
nowledge of petrol engines is 




















mechanical engineering training, 
work on Electrical Ignition. 


desirable. No person already on Government work will be 
ep rere Eat stating salary required and giving particu- 
lars of lence to your nearest Employment Exchange, 
quoting “The Engineer” aud No. A4177. 770 a 





Required, Railway Engineer of 
-OPERATE in 

EXPLOITATION of PATENTED INVENTION. _ Share — 

considerable profits assured in return for such technical advi 

or service.—Address, in first instance, FRODAIR IRON ‘AND 

STEEL CO., Ltd., Fenchurch House, E.C., marking envelopes 

“Train Control, Confidential.” 577 a 


he National Boiler and General 








Anaivt ytical Chemist Wanted, 
peed’ 8 cane 


rienced Assistant for the analysis of tec 


Drazghtsman Wanted by Pro- 


GRESSIVE Firm 3 experience og in Yee and Coal- 
and lectrical Equipment. 





Alloy sraote. &c. No person already 
on peg ten work will be engaged.—Apply, stati age, 
salary and Pee Tose to your — — Exc shange, 

” a 


Wanted Immediately, Metallur- 


GICAL CHEMIST, used to Analysing Steel,. Iron, 
Coal and Gas. Anyone employed upon Government work will 
not be engaged.—Applicants must “py. to. their hearest 
Employment Exchange, ti and 
number 826. 826 4 


Wanted for a Lar rge Marine 


gineering cee gpg be AD CLERK; must 

be p Saoecnae experienced, al ble correspondent, No 
sprite Me Government vais will be engaged.—. Appl 

your ur nearest a Exchange, mentioning ary =4 
neer "and No, A4010 49la 


Wanted Immediately, Prime 


ST and ESTIMATING CLERK, thoroughly ex- 

Brace! mced in General Engineering Work. reliable and cope 

tate full particulars of experience, age, whether ineligible and 

No Laer septs employed upon Gorern- 

pplicants must apply to their 
ya 























— work will be engaged 
nearest Emplovment eecaee Phentihibs “Th 
and number 623. 


anted, a Draughtsman with 
experience of Foundation and Steel Work design. 
No one employed on Government work need apply.—Apply, 
stating age, my rticulars of experience and wage requi 
to your neare — Exchange, mentioning ~The 
Engineer” re Neo. 676 








W anted at Once, Aero oplane, 


TOOL and JIG, and PLANT DRAUGHTSMEN 
for Aeroplane Factory. No one already on Government work 


Position permanent. State salary. No person already em- 
ployed ray t Government work vail be engaged.—Applicants 
must a vat Aad their nearest Employment Exchange, mention- 
ing “ ngineer” and number 807 807 a 


raughtsman Wanted, One with 

xperience in Designing Conveyors and Elevators pre- 

ferred. ‘© one on Government work will be engaged.—Write, 

a 4 3 mp experience, and salary required, to B. X., c.o. 
ickers and Co , Ltd., 5, Nicholas lane, EC. 4. 8324 


[)raughtemen Required — for 


Aeronautical work, we with experience of 
Aeroplane Construction. o one on Government work need 
apply.—Apply your nearest Employment Exchange, stating 

e, experience and ee required, and mentioning “The 
ngineer” and No, A3867. 504 a 


raughtsmen.—Several Re- 

QUIRED for special Naval work, good mechanical and 
engineering experience and technical training essential ; 

preference given to those with some knowledge of inter- 

changeable work. —Reply, giving full details of training and 
rience, age and salary required, and when — liberty. 

All comnimuiestions treated in confidence. Box No. 908, c.o. 
Street's, 8, Serle-street, W.C. 7lla 


[raughtsmen (Two), Mechanical, 
a with shop experience, REQUIRED for West 
London for work on Government contracts. No one already 
engaged on Government work or residing more than ten miles 
away need apply.—Address, P418, ‘‘ The Engineer” =, 
A 


[raughtsmen Used to Design of 


Electrical Machinery, permanent and progressive situa- 
tions to suitable men. State age, experience and salary 
required. No person already employed upon Government 
work will be en, —Applicants must apply to their nearest 
et change, mentioning ‘The espa 

4 




















will be engaged —Apply to nearest Employment 
mentioning * The Engineer” and number 781. 781 a 





W anted, Draughtsman for Aero- 
PLANE WORKS cine London. Mechanical experi- 
ence preferred. No one enguged on Government wor! 
resident more than ten a distant, need apply.—Address, 
755, * ‘he Engineer” Office. 755 4 
Co. 


anted for Buncrana, 
a DRAUGHTSMAN, FRAT in — En- 
gineering and Building Works. —Apply, stating age, 
required, experience, and enclosing copy testimonials, Pr 
Box No. 909, care of Street's, 8, Serle-street, W.C. 71 


W anted Immediately, _— 
MEN — of designing Jigs and a for oe 
Engineering.—Apply, stating experience. our 
a Exchange, quoting “The ‘Engineer se No. 
No persons already on Government work need a 


Wanted i in Portsmouth District, 


Civil Enginecring DRAUGHTSMAN for all- aa 











. Ineligil £3 per week.—Apply by letter, 
stating age, waatindees of nig i enclosing copy 
recent testimonials, to Box No. 907, c.o. Street’s, 8, Gorle- 
street, W.C. 714 


Wanted, Mechanical pore 


MAN, used to Boiler hepeet Newark-on-Trent dis- 
trict. State age, experience, and sa! required. No person 
already employed upon - eta ap work will be engaged.— 
arpllonita. must apply to their nearest Employment Ex- 
change, mentioning * TThe Engineer” and number 763. 763 4 


anted (North London), 








DRAUGHTSMAN for Plant Lay-out and Details ; 
also TRACER IMPROV. ER.—Reply, stating age, salary, and 


experience, to 823, “ The Engineer ” Office. No one at present 
on re Seesmic work or residing more than 10 miles distant 
need apply. 823 a 


A dmiralty. —Draughtsmen and 

EQUIRED for Admiralty establishment. 

ees come ~ quick and neat an to small detail 
wo! Ts 01 ~— experience, 

and salary expected, should be furnished to Box 

of Messrs R. F. White and Son, Genl. Advng. eer: » 33, 





Fleet-street, London, EC. 4. 


Assistant Draughtsman Wanted 


for Engineer’s Office in Westminster; with some ex- 
pete! in laying out plant preferred. State salary. No 

person at i resent on Government work or resident more than 
= heey tant should apply.— Address, 744, “‘ The a 


=| (niet Draughtsman Wanted for 


Controlled Establishment in West Riding of Yorkshire 
manufacturing _petrol-driven Commercial Motor Vehicles. 
Only those having previous first-class experience need apply, 
and no person already on Government work will be en, aged: 
Apply in first instance to your nearest Employmert Exchange, 
quoting “‘ The Engineer” and No. A4205, and stating particu- 
lars of experience, age, and salary expected. 799 a 


Praughtsman and Estimator, 
JIG and GENERAL DRAUGHTSMAN, RE. 
QUIRED! for London Firm of Engineers. ac eo already 
oa Government work will engaged.—Apply, stating age, 
and experience to your nearest Employment Exchange, 
mentioning “‘ The Engineer” and No. A4 791 a 


pr aughtsman for Tool and Jig 
work, also oy lanning and production departments, 
urgently REQUIR in large factory; excellent prospects. 
No a ceiaed on Government work will be engaged.— 
Apply to your nearest Employment Exchange, quoting ** The 
Engineer” and No. A4171. 754 a 


raughtsman Required by Con- 
TROLLED Firm of Engineers in their London Offices 
experienced in La: it of General Engineering Plants. 
Must be neat, accurate and quick. Practical mechanical 
engineering and pote building knowledge a recommendation. 




















Insurance Co., Ltd., St. Mary’s Parsonage, 
REQUIRE additional INSPECTORS for Lifts a — 
Must be ov wepecdinnge electrically and mechanically 
with Lifts and nes ; must have had practical experience 
in their construction and erection ; capable of making 
mechanical or electrical tests, of carrying out and supervising 
repairs, and be able to make neat sketches or wings. 
Commencing salary £1210s. percalendar month. - Applications 
from men eligible for military service not invited.—Address by 
letter only, marked ‘ Inspector,” giving Sa (which should not 
pe 45 yours), £ ay of experience and studies, and copies 





cheustenl inary: 
of men. Experience in electro che try desirable. Remunera- 
an,—Address, 678, ‘i 


tion no a if first-class 
Engineer ” Office. 





anibed, Energetic Engineer to 


ARD G. HILLER, Chief Engineer. 
796 a 





Per for table man.—Address, seen pe age, chem 

ence, salary required to 802, “The Engineer’ 

—— at present on Government work or nthe more thas 
0 miles away will be engaged. 802 a 


[raughtsman Wanted, Capable 
and up to date, in General Machine Tool Works, West 
ewe Quickness and accuracy essen sh . 
State age, experience, required, when at liberty. oe 
person already employed upon Government work will 
wage. Applicants - must ohh Ee to their nearest pf 
and Sa a 











LT aeagesnay 4 Assistants.—Male 


or ee eee REQUIRED for Physical 





Take Char, of running, upkeep of, and alt 
plant and buildings of large f: factory i i in No 


rth London. A ie 

cants should be well-trained en; btn with experiences in 
similar capacity. —Address, stating qualifications, age, and 
, “The Engineer” Offi No one 


requi: to 4 
already employed on a work or resident more than 
10 miles away need apply. 820 a 





Must be of good education, experien in use 
uf delicate ‘instruments. Knowl ledge of testing machines or 
peoaranaac work will be an advantage. None already on 

overnment work can be engaged.—Apply, ee sacle phen | salary 
uired, and full details o experience, nearest 
Employment Exchange, mentioning ‘ «The Engineer” and 
number 782, 782 a 





raughtsman Wanted to Deen 
SIMPLE LABOUR-SAVING MACHINES at home or 
in spare time, and 1 make oes working drawings from | —— 
tions and —— in ‘or 
cheapo abet nt be i 4 tole Soares with ores ais 
charged mig! Sn whole or part time with pr 

of good permanent nye ion.—Wi Write fully, pues. Pm 
tions? age and remuneration required, to P396, “The Engi- 

* 
neer ” Office, P396 a 








Draug htsmen Wanted for Aero- 


— VE Work in Government factory. Previous experi- 
ence in aan design not absolutely necessary, but sound 
knowledge of mechanical principles essentia!. Good prospects 
for right men. No personalready on Government work will be 
engaged.—Apply, stating experience, age and salary required, 
to your nearest Employment Exchange, quoting “The Engi- 
neer” and No. A4126. 722 «a 


Praughtsmen Wanted with Good 


experience in Jig, Tool, and Gauge Design for high-class 
Automatic and Ca n repetition work.—Apply, ae 
, experience and salary required, to your nearest Enryploy 
ment Exchange, mentioning “The Engineer ” and No. A4iI2. 
Nobody on Government work need apply. 671 a 





Filectrical Draughtsman Re- 
UIRED, capable of oe Wiring Diagrams and 
Reena Materials. te age and salary required.— 
—Apply to the nearest be Exchange, mentioning 
“The Engineer” and number No one at present on 
Government work will be engaged. 651 a 


Exgineering and Architectural 
RAUGHTSMAN WANTED in Government estab- 
Ineligihle for military service —Apply 
stating age, — particulais of experience, an 


Po tiene tg copy of oy testiunonials, to Box No. 917, c,o. 
Street's, 8, Serle- Seash London, WC t05 a 


Lady, Tracers Wanted for Kngi- 


R’S Office, Westminster. No one at present on 
Government work or residing rore than 10 miles distant 
should apply.—Reply, stating experience, salary, to Box 3507, 
c.o. Brown’s, 39, Tothi!l-street, Westiinster. 682 a 


Leading Draughtsman for Struc- 








lishment in Norfolk. 








TURAL a General Engineering Works. State age, 
rience, and salary required. Manchester district.— 
Address, 829, “‘ The Engineer” Office. 829 a 


Reinforced Conerete Draughts- 


MAN WANTED for important Government work.— 
Reply, stating age, experience, salary, &., to Box 3492, c.o. 
Brown’s, 39, To! -street, Westminster. No one at present on 
Guvernment work or resident more than 10 miles away pao 


apply. 
Near 


equired, Edinburgh, 
ood GENERAL CIVIL ENGINEERING or AR HI. 
TECTURAL DRAUGHTSMAN, with knowledge of Steel- 
work and Ferro-concrete preferred. Must be ineligible for 
military service.—Full particulars, age, salary, experience, 
copies of testimonials, » to Box No. 911, c.o. Street's, 8, 
Serle-street, W.C. VAT a 


Tool See ee with Initia- 


TIVE, WANTED to TAKE sohnerond of Jig Design for 
Aircraft Factory in Midlands cp 
duction of Built-up M ‘ 
ee nearest Emplovr 
* and number 765. Ni 
work will be engaged. will be en; 














A 
[wo wo Experienced Mechanical 
DRAUGHTSMEN ee oemesete, prefer- 
ence to applicants with knowledge Internal Combustion 


Engines. © person already employed upon Government 
work will be Se. must apply to their nearest 
aes Exchange, mentioning “‘ihe Engineer” and 
number 502. ber 502. 502 a 


Froreman Moulder Wanted tor 


Steel Foundry. Must be progressive and expert in 
Moulding Machine work on piece-work rates. No person 
already on Government work will be engaged.—Apply, stating 
age, experience, and Salary yet es to your nearest Employ- 











ment Exchange, 2) "and No. A4200, 
795 a 
Foundr Foreman (Working) 
WANTED to START IRON nw 10 miles 3) 
of London. Apply, giving fullest particulars, ny expected. 
No person al y on Government work will be engaged.— 


A your nearest 
agin neer” and No. A4li 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND OO., 
6 Watling-street, LONDON, E.C. 


26, Collingwood. yvood etrest, Newcastle-on-Tyne. Sp 3006 


os Exchange, ss fet The 
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(Sharg ge Hand Turner and Charge 


HAND FITTER WANTED for Government con- 


trolled works, both positions night work only. Not a large 
number of men, but g accurate work want No one 
already on Government work will be en —Write or call 


at your nearest Employment Exchange, “quoting “Th 
Engineer” and number 773. 773 a 


Foreman Wanted for an Exten- 


SIVE Engineering Works in Clyde district—a capable 





and energetic Foreman—for night shift duty. A wage 
will be paid to competent man who has held the position of 
assistant manager er principal foreman in a general engineer- 
ing works turning out good quality parts. Applicants will 
please state in confidence full particulars of experience. No 
one already on Government work need apply. —Apply ro 
and Xe Emiploythent Exclrange, mentioning “The on rd 

and No. = 


De Sinker. — First-class Die 


prelim ees for Heavy Drop Stam| including Motor 
work, Permanen Ri Roation “ive full 





re ony as aes wages, rson already <muieres om 
ment work wi i ocongaol —Applicants must y 
their nearest Binplorment change, mentioning “ ices: 


neer” and number 670. 


Fitter- -Driver Wanted ed 


= io for 250 H.P. Crossley Suction Gas Plant; 
i 
TELEPHONE ELECTRICIAN WAnrTeU used to 
erection and maintenance of works telephon 

venue Sone a WANTED, weed. to power and 


“tec ANICA 
CAL FITTER WANTED, used to oil and gas 
nee. 


engine mai! 
gp ots poe oe yok experience and salary required to your 
nearest Employment Exchange, quoting “The Engineer” 
and No. A4168. No men already employed on Government 
work will be engaged, and pref giver to 











soldier. 762 a 
fPurners Wanted for Urgent 
Government work; must be used to micrometer and 


Beeennnee. No one already on Government work will be 
ly your nearest Empleyment Exchange, mentioning 
me Engineer” and No. A3596. P367 a 


A Thoroughly Experienced De- 


SIGNER, Semi- —_ and pew: Oil Engines, 

4 and marine, open ACCEPT GEMENT as 
KS MANAGER or ? CHIEF DESIGNER — Address, 

roe “ The Engincer” Office. p424 


Advertiser, with First-class 


practical knowledge of general engineering, motor and 
ine work, with rate-fixi 
N_ as CHIEF ESTIMATO 
PRODUCTION ENGINEER. man 
firm considering the introduction of modern tuantfactarihe 
methods and systems for post-war competition.—Address, 
Pais, “The Engineer ” Office. P4153 B 


n Englishman, with Several 








Post Tl 








rivate Secretary and -Com- 


CHANGE ory pone 3 -' ie tas eneiadecin “eo 5 
2 experience it 
fully Gt vibeligible for service.—Address, Th ~The 
nee! 


Die 


htsman Requires fens 
Six hours daily. Bapeieesi co on ig tool, and 


earing, motor cars, . * The 
Engineer © oe P3907 » 


raughtsman, Young, Ineligible, 

experienced in design, permanent way, elevators, run- 

ways and general structural work, 5 years rawing-office and 

technical —- able —_ calcite stresses and strains, 

Desires Situation as Draughtsman firm of woes in or 
about Darli di P40, * The Engineer ” Office. 


Al Large ge > Firm of Engineers in 


HAVE an Tan vnc for a YOUTH of Good 
Education as PREMIUM PUPIL 
the course to include both Works and Dra ice. 


Address, 2002, ‘‘ The Engineer ” Office. 2002 x 


nst. C.E., Inst. Mech. E., B.Sc. 


and all ENGINEERING EXAMINATIONS.—Mr. G. P 
KNOWLES, B.Sc., A.M. Inst.C. y Pans 
CANDIDATES, neither 0 orally or by correspondence. Hundreds 











of successes during twelve years. Courses can be 
commenced at any time. a Ww. 
B 

ToE ineering Students.—Ex- 
PERT i de nel b; RRESPONDENCE in Mathe- 

ay Fg and aw. so for Matriculation B.A. and B.Se 
Mr. J. CHARLESTON. B.A. (Hons.), 14, Hisham. 

as ae Kenai W. P402 1 


Agents Wanted for Speciality 
SELLING to all 
First-class repeater. Excellent line for rome OA 
commission.— Write Box 480, Willing’s, 125, Strand 





awe. pes 





ee 
\ anted at Unce, Newor —Ti. 
HAND Belt-driven BLOWING MACHINE, to deliver 
18,000 cubic feet per hour of air at 101bs. pressure reciprocating 
or rotary t if ible, with after cooler of 1000 sq. ft. — 
face —Ful i Posi drewings, and price, to T. and W 

MORGANS, New Broad-stree' , London, E.C. 2. 


Wanted, Se High - class | 


Direct-action PUMPING ENGIN nen or good 
second-hand), capable of pumping 400 gallons per minute 
—- a head of steam —" at the pump 140]b.— 

Address, 749, ‘The Engineer” 749 





Fer Dispo sal, New Plant for 
tortie ION of "PETROL: — 

Six Horizontal STILLS, - — tubes. 

24 CONDENSER BOXES for 

One 150 B.H.P. National GAS” “ENGINE, latest. type 
arranged for th - a cama to generator, and with com, 
pressed air start 

Two 90 K.W,. D. co Siemens ELECTRIC GENERATORS. 
Two motor-driven SCREWING MACIIINES, by pe 
and Co., of Hyde, from 6in. to 8in., with motors comple 
Complete GAS PRODUCER POWER fag 
Patent Revolving Grate System); about 1250 B. 
anthracite; one Producer stand-by; can be = for 
bituminous fuel. 

7. above plant is just as delivered from the various makers, 

has never bee and can be despatched 





( erpel 


or age Be a General Joiner, b 


w Bench, Planer, Moulding 
seat Re bene One 8-10 EN Bana. 
ad es: Birmin — e LAN. 
'ASHIRE BO » Poplar, 10ft. x 4ft. 6in, 
with dome top po tad ona gauge dress P398, * ™ Engi: 
neer” Office. P398 





For Se Sale, CO; Compressor, by 
t, No. 3 Condenser, Brine Tank and Ret 


complete. Pom awa 5-BARREL CYLINDERS, — \vpl ly, 
REFFELLS, Bexley Brewery, Ltd., Bexley, Kent. 5 


or Sale, Crossley’s No. 2 Gas 


SUCTION PLANT for ‘24 H.P Engine —Apply, 
E. 








nm 
Lying at Thames Haven, — where it may d b: 
a appointment. Full particulars and prices on applica- 
tion. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 


For Sale :— 


One BOX GIRDER. 27ft. 2in. long. 


One Ditto, 13ft. ey long. 
Seven CAST RON BL SPANS, 27ft. long. 
Three N MAIN PIPES, 12ft. long, 3ft. dia., gin. 


thic! 
3 Tour 6 a PILE RUBBING FEATHER-EDGE BARS. 
ig = ROUGHT IRON FIRE-BARS, 2ft. 9in. long, 


Price. 210 per ton net, delivered free to works or rail London. 
Address, 737, ** The Engineer ” Office. 737 « 


FOR SALE 
One Cole, Marchent and Morley 


CROSS-COMPOUND VERTICAL 
CORLISS | STEAM ENGINE 


Engine Type 


WESTINGHOUSE D.C. ‘GENERATOR. 


air pum rease extractor, steam 
a key ton or if pag , electric cables, switches, 
circuit breaker and rheos' 
Capacity, 1000 Kilowatta a at 85 r.p.m., with steam at 160/180 Ib. 
pressure ; (ote 3 shunt and compound wound, 460/550 volts. 
~ excellent condition. 
m be seen running, and Phe Mengine purchasers can reign 
ane consumption tests. The Engine can be used for 
driving by removing the generator armature and substiouting 
a — pulley. 


ly— 
‘i ELECTRICITY DEPARTMENT, 
Town Hall, Bradford. Oa 














Woe Portable or Semi-Port- 


—a > age 12 to 20 H.P.; SAW BENCH to 
60in. saw, Rack or drag feed ; and 14 to 4ton 
HAND D DER ‘RT 


CK. 
CONSTANT, Market-parade, Gloucester. P421 F 








ears 1 engineering experience, chiefly in rolling, a= 
tube, a ve and f gewtn, ferrous rt) non-ferrous, Wo! * [pgineer (87 ), Rejected, Tho 

GLAD of an eee. Above military age, expert in UGHLY mg 21 years’ experience, mechanical, 

gas furnaces and 7 product coke ovens. Colloquial mch | electrical, aeronau' last_berth s ising pent con- 

and Spa: nish. Good dress, 798, ‘‘ The Engi- struction, REQUI it RESPON BLE POSITION.— 
neer Office. 798 B Address, P423, ‘* The Engineer” Offive. P4 iss 

’ ry . - 
(Jontractor s Agent, with First- W anted, Second-hand Lan- 
CLASS experience in ma: work, pane oye a. 30ft. by Bt. aver or near, for a 
working 30 must pass in 


now serving in France, would LI TRE | INTERVIEWS next next time 
one einen with BR, engagement after war.—Add P371, 
“The 


surance com 4 
pressure.—Apply, P. PRICE an 


yn its for 
SONS, City Flour Mills. Sheffield. 





Dischar, ged Soldier, A.M. Inst. 

draughtsman, DESIRES HOME WORK. 
Will assist Engineers and Contractors in design, detail draw- 
ings, tracings, quantities, &c., for engineering and construc- 
tional work. State terms. —Address, P362, “The —— eer” 
Office. 


Electrical Engineer, A.M.IC. E., 


A.M.LE.E. = rienced in naval and scienti 
inetegmens work, DESIRES PERMANENT RESPONSIBLE 
OST.—Address. P414, “ The Engineer ” Office. P44 wp 


Fingineer- Manager Open to En- 
GAGEMENT. General engineering, marine, foundry, 
record for business; kee 











and constructional work. G een 
moden management and higher control ; also able to lay down 
and organise works for high p *by latest 

Address, P383, “ The Engineer” Office. P383 B 


iagineer (35), with 10 Years’ 


control of staff, SEEKS CHANGE. Now Chief De- 
signer of standard machines produced in quantity. Has ex- 
perience of Sg geste manufacturing, and organising 
work. Salary £375. Full particulars given.—Address, P392, 
** The Engineer” Office. P32 wb 











Epgineer (27) Desires Post as 
ASSISTANT to Engineer or aoneuer, 9 ga = 


internal combustion engines. Two 
“The “Engineer * 


roe technical training.—Address, P394, 


Wanted, Set of Second- nea 


HOG BACK ROLLER CRUSHERS, rolls l8in. b 
24in., oS weighted. Also One a ‘sudden 
BREAKER, size net less than 20in. by 1 a 
seen and price on rail.—Address, 729, “ Office. 


Water Softening — “aig “Made 


by Lassen ai oats ity 650 gallons per hour. 
What offers ? wee og = LA E and 3 ELLIOT, Ltd., epee ge 
Fr 








anted, Steam Shunting Crane, 


4ft. 8gin. gauge, about Ston capacity. Send ful - 
ticulars and en’ THE AVONSIDE ENGINE CO. Lea 


W aiiad: Time Register, An 
make; must be in good working order. 
Box T.R., Smith’s Agency, Tia to 00, Feet 


anted, Tube Mill, 16ft. by afk 


ore a to Also BALATA and DOUBLE 
LEATHER BELT. 12in. wide.—Address particu- 


lars and price to P319, ‘“ The Engineer ” Office. 319 ¥ 


anted, Two Good 2ft. Gauge 

LOCOMOTIVES, ready for immediate work ; ge 

pL ac particulars and price to 777, “ Ei? ap gi- 
neer ” Office. F 














Experienced Engineers’ Buyer 
ESIRES CHANGE of ITION in London or South 
as BUYER or ASSISTANT MANAGER. Well acquainted 
mas all markets. Highest references.—Address, P391, ‘* The 
Engineer ” Offi P31 B 


W anted, 20in. Centrifugal Sy- 
PHON "PUMP; also HIGH-SPEE ENGINE, 
ee ee uired for permanently draining fenland., 
oot condition. = Parcsoalars and = we 

sie CAMORE and SON, Ramsay, Hun’ 





First- -class Mechanical zanraees 
WANTS POSITION as MACHINE SHOP SUPERIN- 
TENDENT or PRODUCTION ENGINEER i 
Aircraft, machine tool construction, or shipbuilding 2 13 few 
experience ; three years in last position. Well upin all'the latest 
methods of machine shop production, tool and jig design. Keen, 
tactful; good organiser ; systematic control of labour, skilled 
and unskilled ; energetic ; strict iplinarian. At liberty to 
start at os _—Further particulars, address, P401, “ bs oe 
neer ” Office, 


Foundry Manager, Age 4( 40, De- 


SIRES CHANGE. a Set schines, 
plate work, iron and brass foundry “repetition. wake 
classes.— Address, P403, “‘ The Engineer” Office. PAGS » 


\ achine Shop Superintendent 
(%6} AT LIBERTY. Wide experience; best practice ; 

par ng disciplinarian ; sinart on labour-saving devices. 

Highest references.—Address, P405, “ The Engineer ” — 


Reinforced Concrete Ex xpert and 


Constructional Engineer, B.Sc. Hons. Eng. (Giesgon} 
A.M. Inst. C.E., first-class practical experience in design of all 
kinds, Desires Change.—Address, P420, ** The wanes” ym 


Responsible Position Required 


by young Engineer, college trained electrical and mech- 
anical, 6 years’ practical experience, energetic and resourceful 
and thoroughly practical. At present departmental chief in 
drawing - office. Used to theoretical cw. Ss, and not 
afraid of work; shortly disengaged.—Address, P425, ‘“‘ The 
Engineer” Office. P42 w 


Ste eel Foundry Furnace Manager 
and CHEMIST DESIRES APPOINTMENT. Wide 
practical experience in melting and finishing steels of highest 
quality for mild sound castings and forgings, by converter, 
Siemens and electric furnace (acid Got basic) processes.— 
Address, P390, “ The Engineer” Office. P390 B 

















be - anted, 350 Yards Double 
REL RAI L, secondhand or new, about 601b. per 
particulars, &c., to WM. ASQUITH, Pg 


Highroad Well We Works, Halifax. 
anted, 1000 Yards of 24in. 


Gau 2 LIGHT RAILWAY, with Steel Sleepers ; 
weight of b. per yard ; also 12 TURNTABLES for same 
—-- rite. Boy 4, “r "Mather and Crother, Ltd., 10-13, 
New a EC. 4, 752 F 


er a Wanted for 
3h "Tong 


ex Lg! Steel Sesh Seeet, not in than 2it. 6 
, Ltd., —e road, 
Pls Wanted.—Pontoon, with 
aa eggeee Crane and Grab mene ei cub. sn at te 

r 2 STEEL PONTOO. 
Dy aft. ; one re d-ton STEAM CRANE, o' 

t 9 eub. ft., for use in hard sand. me rail moor an mg me 
eed —ETHEKIDGE and LEACH, Contractors, Moss Bank, 

Uheetham Hill, Manchester. 765 F 


Pottery Vessels.—A Number of 


Doulton-make STORAGE JARS, some with one neck 
and others aan ae necks, of capacity from 100 to 120 gallons 
each, FORSA 

May be eee at L by 
ress, ERY. « €.0. ‘Wilcox bed, oon Locksley-street, 
pe mee om London, E. 14. P400 + 


einforcing Rods for Reinforced 
Concrete LOTS of three-eighths inch diameter 
REQUIRED.—Address offers, stating whether to British Stan- 
dar Spociteation | ‘or shell discard, to TROTMAN, 6, North 
Bank, Lodge-road. 8. 818 F 




















ror Sale :— 


PAIR HAULING or WINDING ENGINES, 
o. dia. cyls. nn 3s l6in. stroke, two rope drums 5ft. dia., 
es,&c. By Fowler and Co. 
PAIR CROSS” COMPOUND ENGINES, 600 
H.P., 26in. h.p. cyl., 40% cyl, 4ft. stroke, Corliss 
valves to hp. eyl., slide valve to Lp. eyl., fly-wheel 20ft. 
, by Barclay, Sons and Co. , Ltda. 
CROSS ‘COMPOUND HORIZONTAL ENGINE, 
_ = gi jin. Lp. cyl, —- stroke, 12ft dia. fly- 


eel, by mab al 
350 K Ww. ALTERNATOR, t mree-phee, | 50 cycles, 


550 volts, by B.'T.H. Co., driven b P. Cross-co! 
y Barclay, 26in. “oe 40in. L.P. eyl., 
‘sel 20ft. diam., & “Very fi fine set. 


— Ei es b 
ft. stroke, fiy-wh 
Wr ELECTRICAL SET. com- 


rising Triple Expansion Vertical Enclosed Engine, b 
Bellis - and Morcom ; Fn’ og by B.T.H. Co., wit 


orting’s 
Two Willans RECIPROCATIN vG dey EN- 
GINES, each direct . coupled to Westin, 
erator, 200 K.W., 220-230 volts, 
condensing plant, air asda circulating pumps. 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel.: 44 Wakefield ; ~; Newcastle. 
Tel. Add. : “ Engineer, Wakefield.” 2017 @ 
Dredger, 


or Sale, Alluvial 


suitable for tin, gold, &c., 80ft. long, 7 6in. deep ; new 
in a price about one-third of original cos 
Two Main Line LOCOMOTEVES, i7in. amen, new firebox 
and — 150 ib. os pressure, £2600 each. 
uge LOCOMOTIVE, 10in. cyls.. four wheel coupled, by 








3ft. 
Hudswell-C Clarke and Co., 150 Ib. working pressure, new box 
and bes, A fine engine. 
One ditto, 6in. cylinders, 140 Ib. pressure, £2550. 
Gas Engines. 
500 H.P. aca rt with Generator, £2500. 
100 H.P. Crossley, with Generator, £650. 
* Three 50 H.P., 
Steam Engines. 
One Hori 1 Tandem C 1 Cond ENGINE, 
cy Gnalers 18in. and 30in., 36in. stroke, £650. 
Horizontal Compound side-by-side ENGINES, by Hayward, 
Tyler and Co., cylinders join and 26in. ip ae. stroke. £360. 
Five LANCASHIRE BOILERS, 160 1b. ure. 
Babcock and Wilcox BOILERS, 150 H. 160 lb, pressure, 


£350. 
Machine Tools. 


Very heavy Sliding, Surfacing, Screw-cutting and Coning 
LATHE, 48in. centres, 10ft. chuck plate, 60ft. bed, take 49ft. 6in. 


between centres. 
Two very heavy BORING and SCREWING MACHINES. 
INES, by Ludwig Loewe 


Two Horizontal ———", MAC 
and Co., for circular w 

One Double Horizontal MILLING MACHINE, by Smith 
an 


Enquiries solicited for all kinds of machinery and wagons. 
JOHN F. WAKE, DARLINGTON. 8246 


FOR SALE, 

750 LH.P. HORIZONTAL 
CORLISS TANDEM COMPOUND 
CONDENSING ENGINE, 
Ltd., 


17in. and Sin. cylinders, 2ft. Yin. stroke, 125 revs., 200 1b. 
ressure, trunk bed, polished balanced crank, hollow steel 
shaft, metallic packings all through, rope fly-wheel with 12 
ljin. ropes, barring round engine, B mage ent rope-driven 
Kdwards’ air pump an 

pipes, Tate’s electric stop motion | iust as 
stopped work and ready for immediate delivery. 


THOS. MITCHELL AND SONS, LTD., 
BOLTON. 760 o 


or Sale, Blower, 5in., with 
aiste DISPOSAL FH KING and C0. Led Lid, Engineers, 


Nailsworth, Glos 





By Hick, Hargreaves and Co., 1911, 





ries ; 








Speed Recorders. —Two or More 


REQUIRED, New or Second-hand.—Write, —— 559, 
Willings, 125, Strand, W.C. 2. 790 ¥ 








To Firms Requiring Increased 

OUTPUT.—WORKS MANAGER (39), Disengaged, fully 

qualified practical engineer; wide experience munitions, 

aeroplanes, automobiles, and repetition work. Exceptional 

organiser, considerably increased output guaranteed ; strict dis- 

ciplinarian.—W. M., 141, Westminster-rd., Handsworth, Bam. 
41 





orks Engineer (46), Mainten- | 2 
ANCE, DESIRES CHANGE. Steam, hydraulic, with 
varied experience of outdoor erection, including pipi 
omen —wW. A. a care of Benjafield, ——-. 78h 
igh-road, Tottenham 


Young South African Tagineer, 
with University. training and experience on both 
mech. and elec. sides, SEEKS POSITION, preferably on 
commercial Or test Work, with a view to being sent abroad : 
but would consider any position of responsibility for period of 
war.—Address, P422, “ The Engineer” Office. P422 » 








(‘ameron Duplex Pump, Steam 


cylinders 16in., water plungers 15in. by 18in. — 9in. 
cuction ese: in stock.—_HARRY it. GARDA oo 
Ine: 


Fer Hire, Pumps and Well-|: 

Sonne TOOLS for Dentrecter’s Deep Wells, &. 2in. 
RICHARDS and CO., 

oe Ye Bi E. Telephone No. a7 Hop. 822 ¢ 
FOR SALE. 

One Willans-Parsons STEAM TURRIN E, direct 


Epa, the y oreanehomee Alterna’ 1200 K. W., 
“ue.* olts, 3-phase, with Mana, condensing 


R, Ht’ LONGBOTHAM & CO,, Lid. 
WAKEFIELD. 

Tel. : 44 Wakefield. 

Tel. Add.; “Engineer, Wakefield,’ 





a 





ae 


For Sale, Crossley Gas Engine, 


M. type, 4 B.P.—Appl REFFELS, Bexley Brewery, 
Ltd., Bexley, Kent. a 776 : 


Fror Sale.— 
§ H.P. ELECTRIC MOTOR, D.C., 500 volts, 850 r.p.m. 
10 H.P. ditto, D.C., 500 volts, 660 r. = 
23 H.-P. ditto, D.C., 500 m. 

aad 108 amps., 500 








, 1250 r. 

me oy GENERATOR, 
a Motor would develop 70 H 

‘Sa iP ELECTRIC MOTOR, D.C., 480 volts, r p.m. 

Dik wes bey Undertype ENGINE ana BOLL R ; boiler 


insured ured 10018 
3in. toes FF FLANGE STEEL PIPE 
ins aa ENGINE and SUCTION PLANT, by 
Fielding ggg 


1 » elt-driven ase COMPRESSOR and RE- 
CET ER or ersoll-Sergeant. 
STANLE t Bath. 793 G 


GINEERING coy., 
Electric 


es Sale, Powerful 
es two winding drums, driven by 110-volt motor, 

tomatic con’ ediate delivery, — 
wityias and SONS, 3 Sout tg Station, Vanden, 








Bt once CHRISTY and CO., Ltd., 175, Bermondsey-street, am 
or Sale, Engine, Horizontal 
Cross Comp: Seea bin. and 26in. x 38in. stroke ; fly 


wheel Sore, 6in. Ria, -» suitable for 100 1b. to 150 Ib. wep. ; in 
— condition ; by Hayward-Tyler. 


Cornish, 22ft. x » 90 lb. s 
Cornish; 24ft. x Sa ‘bin. 100 1b. Ib, an, 
b. stea: 


Cornish’ x 6ft., m. 
Economie, lat, x Sit., eg Ib. aaa 
26 00 Ib. stear 
team 
ir ae cylinders, 1 18in. stroke, 
with Bey pene’ 4ft. 6in., by Holm: 
CAPSTA 4 WINCH, pair Tin. 


Joseph Eva: 
PUMP (Worthington), by Simpson, of Newark; 
expansion, horizontal type ; 60,000 gallons per hour. 


"eylinders, two drums, by 


triple 


P. i fei Steel-flanged, 18in. diameter, each 24ft. 
longs < One Di to, 20ft. long, . 
K Cast Ts Iron, 16ft. e. iste. 
ENGINE, 100 H.P. Robey A 1501b. wep. 3 is 


excellent condition. 
A. UNDERWOOD, 3, Queen-street, E.C, 809 « 


or Sale, Fixed Hydraulic 
RIVETING MACHINE, 5ft. 8in. gap, with Accumulato: 
and = . formin, ss installation. 
EL and CO., 40, St. Enoch-square, Glasgow, 787 « 


Fer, Sale, Motor Generator, by 
G.E.C.; 500 volts, oy amps., with 2 sere’ wont i 

ery B10 volts, 650 r. p.m. ; 6-pole machines.—W — AMS 
be SONS, South Bermondaey Station, London, S.E. 1 638 G 


or Sale, New H sdraalic 


ay ang with Bow Hai we by Fieldire 
and Platt. 30in. gap. Full particulars on application.—THE 
AVONSIDE ENGINE CO., Ltd., Bristol, 767 « 


Fors Sale, One Double Horizontal 


Compound Corliss JET CONDENSING ENGINE, 
a H. x with rope fly-wheel.—Please apply, H. J. H. KING 
» Nailsworth. 1708 « 


Por Sale, One Set Plate Bend- 


ING ROLLS, 10ft. 10j}in. ee, geared for motor drive; 
and One Set 10ft. long, belt ne" 
RIDDEL and CO., 40, St. Resch-equare, Glasgow. 785 « 


ie Sale, One Stirling Boiler, 


bg superheaters, chain grate stoker, Hopkinson bes! 
M. fittings, 200 Ib. waning pressure. 
One Sainhclans Second-h. 
LANCASHIRE BOILER, 3ft. x 8ft., 90 Ib. 
One ” ” % SOft. x 8ft., 80 Ib. 




















wp. 
wp 


One re - 2Mft.  7ft., 80 Id. w.p. 

One Ph = . 26ft. x 7ft., 80 Ib. w.p 

One 24ft. x 7ft., 80 1b. w.p 

One ALLOW 24ft. x 6ft.. . Ww. 

One -class yn hand ‘roliranit ‘ghgIN ir i. 
Ly mall, 90 lb. w.p., 





8 plant. 

One Pair 10in. g 6in. WINDING BNOIEES on wrought stee! 
made by Uskside Engineering new condition. 

ee 


OLLERS, ror x aft 80 fib wp. ft. én. x 
6in., 8ft. Gin. ox Ste. 6in.. 80 ib. w.p. 
EGG-END ‘BOILER P HANKS, x 6ft., 29ft. x Sft. 6in., 
gy x Sft., Soa At fifty thier various sizes ready 
ae DRA rBENCH _ REELING MACHINE (reel rp to 
a heen FF MACHINE up to 3in., One 
TING MACHINE for solid drawing. 


Apply, SCREEN BROTHERS, Ltd., 699 4 
Dudley-road, Oldbury, Birmingham. 
*Phone—9 Oldbury. Telegrams—“ Traction, Oldbury.” 


Fer Sale, One 45 K.W. Electric 


LIGHTING SET, 220 volts 
RIDDEL and CO., 40, St. iach taaetk ¢ Glasgow. 783 « 


Fer Sale, One 48in. Noble and 


LUND COLD IRON BAND SAWING MACHINE. 











RIDDEL and CO., 40, St. Enoch-square, Glasgow. 784 o 
or Sale or Hire, Electric 
MOTORS, from 6 to 300 H.P.; PORTABLE STEAM 
ENGINES, from 8to40 N.H.P. ; STEAM BOILERS, CRANES, 
PUMPS, MACHINE TOOLS of every description ; reasonable 
terms, immediate delivery.—J. T. bts ers + 08 SONS, 37, 

Queen Victo:ia-Street, London, E.C. Tel. : 2028 6 





Fer Sale, Powerful Saar 


BORING, DRILLING. and TAPPING MACHINE, Sin. 
spindle, 30in. travel ; also SPECIAL DUPLEX PLANING 
ACHINE, b y Hulse, for points and crossings. 
RIDDEL and CO.. 40, St. Enoch-square, Glasgow. 788 « 


rs Sale, Roots Blower and 


Mearly new; 10in. outlet; engine 8in. by 

Pipin, and bends included.—For price 
om? pa Midress CRADLEY BOILER CO., Ltd., 
Cradley Hi 734 G 


For S: Sale, Suction Gas Plant.— 


P. and one 100 H.P. SUCTION GAS 
ENGINE, pI with four Producers, two for each engine, 
80 as to work day and gee Made by — ce Scotland. a. 
first-class working —Full a 
application te WATF ORD MFG. CO., Dolectalan Watfore. 


For Sale, the Twin teeound 


BEAM PUMPING ENGINES at omen sen belonging 
to “yt Leeds Cosporass ion Waterworks Built in 
Whitham and Sors, Leeds. “Conditions of 











e-street, Leeds.—Offers, endo’ LE 
be sent to the CHAIRMAN of the WATERWORKS - 
MITTEE, Town Clerk’s Office, Leeds, not later than :y noon 
on the 14th January, 1918. 825 o 


or Sale, Two 24in. Boring and 
ACING LATHES. 
RIDDEL and CO., oO St. Enoch-square, Glasgow. 786 c 


Ae! Sale, Vertical Three-throw 


High: ressure PUMP, b: pag i) te 7gin. g.m. 
irect engine driven; imm elivery.— 
z vit sIAMS and SONS, South Bermondsey Station, London, 


Locomotive on Sale, in Working 
order; standard gau six whesle, coupled tank, 
outside poxlinders, 13 x Se: FORDS LIMITED, 


Ripley. Der 
London Electric 


[he Tir, 


WORK (Carag, and fitting) to GIVE OUT.—Address, 642 
ee 642 
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e En jineering Works with 
2 up-t pate Boer = main Henn at present 
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ee 
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Sale, Theodolites, 


or 
For DRAWING INSTRUMEN’ SECOND-HAND. 
emma ok 338, High olborn, W.C. 
Gray's a). 
Fe, 


Sale, Level, 
DRAWING IN RUMENTS, ECOND-HAND. 
born, W.C, 
oa = 
Janeen, and Phillipe 8, Tani 
a+r, = reel ed ND Cs 
f°. Eg MAKERS 
Makers of Machinery, ke. .¥ cca lees euipment of Cable 


Factories and V: Electric Apperaies of al 
Are Lamps. Rlectrie Transmissionof Power Plant. P1648 


OLD GALVANISED SCRAP, 
NEW GALVANISED CUTTINGS, 
OTHER ZINC-COATED MATERIAL 
PORCHASED IN ANY QUANTITY, 
at highest prices, by 
HENRY LEVIN, WEBB AND CO., 
Sugar House-lane, 
Stratford, E. 15. 636 ¥ 


‘PATTERNS. 
GEO. WAILES and GO.,, 


eae ace. ROAD, N.W., 
a aadet te ES of PATTERNS, 
plata or cored Re to a eS or sketohés. 
Work can be carried out under customers’ personal super- 
vision. foquisies solicited. 
MORTISE GEAR WHEEIS, all Sizes. Spi 3015 


Books, Rare and Out of Print. 


* Proc. Inst. Civil Eng.,” 166 vo! rare ay He 

Grant Fi rancis ‘* Co) teat iE) eg eet "Ba Proc Ta 
1874 to 191 ls Anodes af r~ 

aoeda Engine,” 2 vols., 00. pisiew oe & Beil’s “ Manu- 
facture Iron and Stee! £2 28; “* Mechani 
cal and Other Prenerties of Iron Ary Steel,” 1891, 21s. ; 
“Journal Iron and Steél Institute,” 1887 to 1909, 55 —, 
£6 10s. ; Fiower’s “ History of the Trade in Tin,” 1680, rare. 
“Proc. Master Car Builders’ Association, U.8.A. 108-1806, 10 
vols., £3 3s.; “Burke's Pee rine i 1915, Tbs . 
sé Debrett's Peerage, ete.” 2 v s., > 1915, 6d.; Bradshaw's 
“Shareholder’s Guide,” 37 vols., 1858 f00e. (belonged to Sir 
Jas. a £10 10s.; ‘* Midland Railway Time Tables for 
1887 ° to Dec.}, rare, £3 3s.; oe ge * History of 4 
Great Western Railw»y,” folio, 1846, £4 4s. 100,000 books i 
stock ; any a ; state wants.—EDWARD BAKER'S Great 
Becens 14-16, Jobn Bright-street, Birmingham. Sp! 3047 
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For continuation of Small Advertisements, 
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W. G. BAGNALL, L” 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 


Ww from 3 to 50 to 
of J wSt-class Workmanship ad t Motbrinie’ 
Magers oF 
Tipping Trucks, Sugar Cane Wagons Teratelios 
Switches, &c. Spl 3024 





See IUustrated Advt. alternate vseues. 


DREDGING PLANT 


OF ALI 





FLOATING 


CRANES. 
COAL BUNKERING VESSELS 


WERF CONRAD, }15°7! 











METAL 
MELTING 


FURNACES. 
MONOMETER MFG. CO.,Ltd., Aston, Birmingham. 


WESTOOL ELECTRIC DRILLS. 














THE WESTMINST&R TOOL & ELECTRIC C0., 
Suffolk Hous, Laurence Pountney Hill, 

Cannon Street, LONDON, E.C. 4, Spl 3064 

Telegraphic Address: Westolelco, Cannon, London. 











For 


Wakefield Patent 
MECHANICAL LUBRIGATOR 


Saturated and Superheated Steam, 
Gas & Oil Engines, Air Compressors, &c. 








~« 20,000 
] 


ENGINES NOW FITTED WITH 
WAKEFIELD LUBRICATORS. 





C. C. WAKEFIELD & CO., 
Wakefield House, Cheapside, London, E.C. 




















HAMMERED 
CAST IRON 
PISTON RINGS 


| (By. the Davy. - Rebartosn 























The Standard Piston Ring 


Premier Works 











Presses). 
AN sises from 2jin. > Fa 
te 72ia. BHEFFIELD. 
— Bt OUR — -] 

Special Piston Ring Iron. 4 Telephone No, 3140. 

Low Prices. mpi ins 
“ASQUITH" DRILLS for 

WALUE, ouTPUT 


NOTICE 


TO 


INVENTORS. 


@ An Engineering firm 
of high standing will entertain 
inventions of general utility, or 
relating to Telegraphy, Tele- 
phony, Measuring or Indicating 
Apparitus, with a view to } ur- 
chase or working on royalty 
basis, 


@ An expert technical 
staff wculd take ‘n hand and 
develop Ideas or Sugg:stions. 

€ Communications will 

be treated in confidence. 


Write in the first instance to INVENTOR, 


* Electrical Review,” 
4, Ludgate Hill, 
London, E.C, 4. 


M186 














Tel. Add.; “1 ioops,’ 
Motherwell 


MEKUMANT BARS, FLATS, ROUNDS, SQUARES, ANGLES, 
TEES, OVALS, &c., IN EITHER IRON OR 
STEEL,SIKMENS-MARTLN OR Basic. > 


Pla 
or splayed; a 
tor Cotton Ties, &. 


The Motherwell Iron 
& Stee] Co.. Ld., Motherwell, x. 8. 














& DURABILITY. 
Enquiries Esteemed. Good Deliveries 


Wm. ASQUITH, Ltd., 
Hightoad Wells, Halifax, 


W. D. M’KENDRICK & CO., 
Engineers, 
MOTHERWELEL, N.B 


HIGH-SPEED DRILLING MACHINES 


ros 
BOILER AN GIRDER WORK. suse: 
Sev Iustrated Advertisement in issue f 203, h..¥) N 


EXCAVATORS 


From 50 to 600 Cubic Yards per Hour. 


D. WHITAKER... 


1, Union Street, Leicester 
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ELECTRO-MAGNETIC SEPARATORS 
and GRINDING CHUCKS. 


RAPID MAGNETTING MACHINE Co. Ld 
CRESCENT, BIRMINGHAM.  Q768 
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PETROLEUM JELLY 


for Rust Preventative. 


Spl 96¢8 


MEADE-KING, ROBINSON & CO., Ltd., Liverpool. 





Anglo-Persian Oil Co., Ld. 


ANNUAL GENERAL MEETING. 





THE eighth ordinary general meeting of the Anglo- 
Persian Oil Company, Limited, was held yesterday 
at the registered office of the Company, Brifannic 
House, 23, Great Winchester-street, London, E.C., 
Mr. Charles Greenway (Chairman and Managing 
Director) presiding. 

The SECRETARY (Mr. F. Macindoe) having read the 


notice convening the meéting, and the report of the 
auditors, 


The CHAIRMAN said: Gentlemen, the Directors’ 
report, balance sheet, and profit and loss account 
having been duly circulated, we will, with your per- 
mission, follow the usual course of taking them as read. 
1 am pleased to say that there has been some accelera- 
tion, about 5 weeks, in the presentation of the 
accounts this year, but they would have been sub- 
mitted 4 month earlier had it not been for the postal’ 
delays now occurring. In the future, s..bject, of course, 
to postal irregularities, 1 hope we may be able to submit 
them not later than in the month of October in each 
year. 

ACCOUNTS. 


I_ will now ask you kindly to give your attention 

to the printed figures. Dealing first with the balance- 

sheet, you will see that the paid-up capital stood at 
£3,250,000, being an increase of £250,000 upon the 
figure ‘of the previous year, due to the payment by 
His Majesty’s Government ‘of a further call of that 
amount. This payment brought the total amount 
ot capital pre ovided by the Government up to £1,251,000, 
leaving a balance of £949,000 still due at the end of the 
financial year out of the $2, 200,000 which they under- 
took to provide by the agreement of 1914. This 
balance they have, as mentioned in the report, recently 
paid. I may mention that in addition to £199,000 
of debenture stock which has been issued to the 
Government in respect of a portion of the payment 
to which I have just referred, we have issued a further 
£1,400,600 of that stock, bringing our total debenture 
issue at date up to £2,600 ,000. Including these 
debentures, the total capital now issued amounts to 
£6,000,000. Beyond the debentures we have no 
liabilities outstanding. either in respect of our recent 
large acquisitions of shares or on any other account, 
excepting the contingent liability of £209,741 2s. 2d. 
to the Burmah Oil Company, other than the uswal 
liabilities to trade creditors, which are more than 
offset by the amount due to ws by sundry debtors. 
The other items on the debit side are self-explanatory, 
and do not, I think, need any comment. 

Coming to ~ credit side of the aecount, you will 
see that there has been an increase of about £200,000 
in the first item, this being due to additional shares 
which have been taken up in our subsidiary cismpanies 
to provide the further cong A required by them from 
time to time for necessary developments. The item 
of ‘‘ Refinery, tank installations, pipe lines, &e.,” 
also shows an increase of about £14 5,000, this repre- 
senting the outlay on the various ‘large extensions 
which were carried out during the year, less the depr:- 
ciation on the whole which has been written off. 
The only other item in this account reqiiring comment 
is the claim against the Persian Governrrent for the 
losses sustained by this Company owing to the rising 

jan tribesmen in 1915. As you will see, these 
losses have now been ascertained to have amounted to 
the large totalfof £402,887 3s. id., and a claim has been 
lodged against the Persian Government for the payment 
of this amount. The further claims of our producing 
companies for losses sustained by them on the fields 
amount to £211,602, making a total of £614,489 3s. 1d., 
due to us by the Persian Government, and it is perhaps 
superfluous for me to say that had it not been for this 
destruction of property by Persian tribesmen the 
profits of the Anglo-Persian Company during the past 
two financial years would, to the extent that the claims 
represent loss of revenue, have been correspondingly 


greater. 
PROFITS. 


Turning to the Profit and Loss Account, you will 
see that the Trading profit for the year amounted to 
£415,827 5s. 10d., as against £171,723 is. 4d. in the 
previous rears which fully confirms the anticipations 
expressed by me when [ last had the pleasure of 
addressing you. This result has been arrived at after 
making a very liberal allowance for depreciation, 
and in view of the fact to which attention is drawn 
in the Report, that this proge only includes a very 
small benefit from the pital subscribed by His 
Majesty’s Government, I think it may be considered 
as eminently satisfactory. uring the current year 
we shall be deriving the full benefit of the extensions 
which have been carried out with the first half of this 
Capital, and the year is now sufficiently advanced for 
me to be able to say with confidence that the Trading 
profit shown in our next accounts will not be less 

n £800,000, and will probably be nearer £1,000,000. 
‘And this profit, Gentlemen, I would particularly like 
to emphasise, can in n> sense be regarded as ‘* War 
Profit, inasmuch as practically the whole of our 
Products were either cuntraeted for before the War 
or, in the case of those contracted for since, have 
been sold at pre-war prices 

As regards Excess ofits Duty, this Company, in 
common with all concerns which were in process of 
development on the outbreak of War, is in the unfor- 
tunate position of having a very low pre-war Standard 
of Profits. We have therefore claimed to be assessed 
on a Capital percentage basis, and this has been fx 
at 11 per cent., in addition te which we « 
get the allowance of $8 ver cent. on new Ca 
the business since the beg aning ' 

I may safely say that there will be ne 

Duty in respect of th: pest financia WW ase 
amount may be for te cureat year ib is impossihl 
at present to estimate, but in ‘any case there “will be 
an ample sum available for the payment of the full 8 
per cent. dividend on the Preference Shares, as well 
as asubstantial one on the Ordinary Shares. 

In this connection I would like to refer to some 

di references to this Company which have 













FOR REMOVING SCALE 


from Babcock, Stirling, and other water tu'e boilers, evaporators and condensers, and for 
Lancashire boiler scaling, rust removing, etc., there is no tool made to equal my 


“SCATOSCALO ” 


PNEUMATIC SCALING TOOL. 


Simple, Strong, Speedy, Reliable— these words 
describe its efficiency. Quite fool-proof—no 


need for skilled hands to use it. Let me 
tell you more about it. Ask for list. 




















FRANK GILMA 


SOLE MAKER 





N, LIGHTWOODS HILL, 
BIRMINGHAM. 




















appeared in the Press during the past twelve months. 
Some of these Journals, quite disregarding the explana- 
tions which I gave last year, that no portion of the 
Plant for which Government Capital was provided 
had been in operation, and that our Refineries had, 
from quite exceptional causes, been shut down for 
about five months, took the profits of the preceding 
year and tried to show from them that the Government 
had made a very bad investment. Another referred 
to the Government having ‘‘ dabbled in Petroleum tothe 
Nation’s cost,’ and to their having oe ‘ millions ”* 
of public money in Persia, &c., &c. To these writers 
I would commend a careful study of the accounts we 
are now submitting, and, still more, of those which we 
shall be submitting for the current year. From the 
former they will see that not only had the Government, 


when these comments were written, not sunk 
* millions,” but only one million and a quarter, but 
also that this million and a quarter had only just begun 
to fruetify. 

No one can expect eggs to produce chickens until 
they are hatched, but the best proof that the 


Company are in the 


Government eggs in_ this 
hatched is that, if 


course of being — satisfactorily 


it were possible to assume that the Government 
repented of their bargain, I would undertake to find 
a purchaser for their 2,000,000 Shares at not less than 
£6,000,000, and probably for as much as £8,000,000. 
CAvplanse.) This increment on an investment of 


2,000,000 which has only been looked up foran avers - 
ie te ‘of eighteen months is, 1 think you willall agree, 
magnificent one, and one that quite refutes any a 
gestion that the Government have by their investment, 
in this Company made a bad investment or squandered 


(Continued on next page.) 





lv 





THE ENGINEER 





Dec. 7, 1917 





— 





ANGLO-PERSIAN OIL CO., Ld. (continued) 
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public money. But this increment is, | predict with 
confidence, only a small instalment of the increment 
that will be shown five to ten years hence when we 
shall have been able to build Retineries more com- 
mensurate with the vast supplies of crude which we 
have at our disposal. (Applause.) 

You all know, Gentlemen, the time occupied, even 
under Peace conditions, in layi ing pipe lines, erecting 
tanks and refineries, building jetties, and in carrying 
out the other extensive engineering operations con- 
nected with the development of a large Oil Refining 
Business, in a country so remote as Persia. Under 
War conditions, with the difficulties in obtaining 
delivery of Steel Plant of all kinds, the delays 
in ocean transport, accentuated by the occasional 
loss of essential portions of Plant by the action of 
enemy submarines, the interruptions to work caused 
by the searcity of labour, &¢. &c., the time occupied 
is necessarily very much greater ; ‘and in the circum- 
stances we consider ourselves very fortunate indeed that 
we have been able to complete one-half of the pro- 
gramme for which the National money was provided 
at the beginning of this year. The other half it will not, 
I am afraid, be practicable to complete for some 
considerable time, and in the meantime we shall have 
to be satisfied with only a portion of the benefit of the 
National investment. This portion will, however, as 
I have just indicated, be eminently satisfactory, and 
when the whule benefits are shown they wil! be “such 
as to gratify the desires of any investor. 


FUEL OIL AND OTHER CONTRACTS 


Whilst on the subject of the future profits of the 
Company, I should like to take this opportunity of 
announcing that the Government of India, after a 
none, series of experiments and trial runs, which have 

demonstrated the greater efficiency and economy 
omy have recently decided to substitute to a large 
tm Oil for Coal on the Western Indian Railways. 
This substitution will not only be of financial advantage 
to the Railways, but it will also—and this, as you all 
know, is a matter of the very greatest national impor- 
tance at the present time—effect a very considerable 
economy in tonnage inasmuch as the time occupied in 
carrying Coal from Bengal to the West Ccast of India 
is about thirty days for the round voyage, as against 
only fifteen days for the round voyage for Oil from the 
Persian Gulf, whilst Oil as a fuel for locomotives has 
roughly twice the efficiency of Coal. In other words, 
to carry the fuel equiv alent of 1,200,000 tons of coal, 
Oil will only occupy space to the extent of 300,000 tons. 
The great importance to the Nation, at the present 
time of stress, of the enormous economy of tonnage 
which will thus be effected, is too obvious to need any 
elaboration, but I would like to take the opportunity 
of remarking that this is another of the many benefits 
which this country is gaining from the Government’s 
participation in the business of this Company. A 
similar substitution will, [ understand, be carried out 
shortly on the Mesopotamian Railways, whereby a 
further large economy of tonnage will be effected 

You will be pleased to learn that the eotiects 
which we have secured for Fuel Oil and other products 
now amount to a total of no less than 12,000,000 to 
15,000,000 tons. The value to the Company ‘of this 
enormous volume of assured 
for it renders us absolutely independent, for many 
years to come of all competition. Rate Wars, or no 
rate Wars, we shall always be certain of some profit, 
no matter at what prices we may have to sell our 
Benzine and Kerosene, and we can therefore regard 
with perfect equanimity any competition that may 
— itself in these Products. 

Gentlemen, is an extremely happy position 
for — oil Company to be in when, as in our case it 
can be sure of an ample supply of ‘the raw raterial, 
for it renders us emape yee | unassailable, and enables 
us to take advantage of suc opportunities as May occur 
for advantageously marketing the balance of our 
Products 

One of the Journals to which I previously referred 
expressed a very earnest desire to be informed of the 
oxtent to which this Company has been able to assist 
the Navy by deliveries of fuel oil. I should like very 
much to give this figure, because it would greatly 
emphasise the National importance of this Company, 
but I am afraid that 1 cannot give the information 
asked for without committing a serious breach of the 
provisions of the Defence of the Realm Act, and the 
divulgence of this information must therefore be 
withheld until the conclusion of the war, when it can 
be disclosed without any danger. Apart from this 
assistance, however, the fact that the Admiralty and 
the War Office have had this substantial source of 
supply to draw from in addition to others, has not 
only been of great service to the operations of the 
Allies, but it has, by the competition which it has 
created, undoubtedly saved the nation many millions 
of public money in the lower prices at which it has 
enabled the Government to purchase the balance 
of its supplies. Though the Company will, when the 
extensions now under contemplation are completed, 
doubtless be able to provide the whole of the British 
Naval requirements of fuel oil, and also the requirements 
of the Government generally for all petroleum products, 
it would not be wise, either politically cr economically, 
for the Government to rely upon any one country as 
its. sole source of supply ; but we shall, as you will have 
gathered from what I have said as to the volume of 
business already secured, have no difficulty at all in 
finding outlets for the balance of our production, apart 
from the great trade which awaits petroleum and benzol 
producers after the conclusicn of the war, as the 
result of the extended use which is being developed 
by the war for spirit and petroleum products of all 
kinds for railway, marine, aviation, and industrial 


purposes. 





STATE PARTICIPATION. 


Mr. Walter Long recently, in the House of Commons, 
said “‘that oil is probably more important than any- 
thing else ; you may have men, munitions, and money, 
but if you have not got oil all other advantages will 
be of comparatively little value.”’ Of this fact there 
‘can be no gainsaying. Although it has only recently 
come home (o ihe minds of the people of this country 
a nation which again enters upon war without an ample 
supply, absolutely free from foreign control, of fuel 
oil for the service of its naval and mercantile fleet, of 
benzine for its motor transport and aircraft, of oil ‘for 
the lubrication of the many mechanical appliances 
which so largely enter into modern warfare, and of 
aromatic hydro-carbons for the manufacture of high 
explosives, will be committing an act of madness. 
These are just as necessary for the successful conduct 
of a war as men, ships, or munitions, and although, in 
chese days of great events, and of wholesale upheavals 
of old political shibboleths, the national importance cf 

the transaction is apt to be overlooked, the Minister 
and Cabinet who first recognised this cmeutiel fact by 
securing control of this Company, and who thereby 
established an important source of supply, free from 
foreign or monopolistic domination of any kind, of a 
commodity which is necessary for our national existence, 
performed a greater service to this country, both 
financially and politically, than even did Disraeli 
when he concluded his historic purchase of Suez 
Canal shares.’ (Hear, hear.) 

A further very desirable step in the same direction 
is now being taken by the se ee which has been 
recently constituted under the Presidency of Mr. Long in 
its efforts to promote the production of indigenous oil. 
But, although a good deal may be done in the develop- 
ment of production of oil from shale and coal, it is 
hopeless to expect that these sources .of production 
can compete with natural oil, excepting under parti- 
cularly favourable conditions, or that the quantity 
produced will ever meet the whole of the national 
requirements. And so far as natural oil is concerned, 
the chances of finding it in quantity in this country 
are, if the opinion of geologists are of any value, so 
remote as to render this a very uncertain source of 
supply. Therefore, in addition to the steps which 
are being taken in connection with indigenous >il, 
what is wanted is an extension of the policy initiated 
when the Government secured a controlling interest 
in this Company, and the formation of an “ All British ”’ 
Company, similarly controlled and free from foreign 
taint of any kind to deal with the development of 
oilfields outside of the British Isles. This Company 

it absorb all the existing British oil-producing 





companies and at the same time undertake the examina- 
tion and exploitation, so far as concessions are obtain- 
able, of all the known oil territories of the world not 
already taken up by these or other companies, but 
directing its attention more particularly to the British 
Colonies and Dependencies, and to countries whose 
friendship can be relied upon. Some step of this 
kind is all the more essential now that the United 
States—hitherto the chief source of supply of the 
world —has come to the point where demand is over- 
taking production, ani is beginning to have yrave 
doubts as to whether sne will be alle to maiataia 
her export trade ior many years lurg?r. 


PURCHASE OF GERMAN COMPANIES, 

an co: mection with the commeicial aspects of tre 
(company’s business, I will now refer to the important 
evelopment which has recently taken place in the 
purchase of the shares of the German companies 
krowa as the British Petroleum Company, Limited, 
the Homelight Oil Company, Limited, and the 
Petroleum Steamship Company, Lin ited. The two 
former are what is known in the trade as distributing 
companies, and their organisations will, later on, 
when our present urrangements for the sale of benzine 
and kerosene come to an end, doubtless prove a most 
valuable acguisition, as they will provide a means of dis- 
posing of our output of these products at much better 
prices than we are realising at present, for, without 
such an organisation, oil companies have necessarily 
to surrender to intermediaries a large portion of the 
profits realised on the sale of their products. These 
companies have, unfortunately, owing to the arrange- 
ments which have been made by the Board of Trade 
for the regulation of petroleum supplies with a view 
to economising man power and tonnage, had te abandon 
their share of the benzine trade of this country for 
the period of the war. They are, however, continuing 
their trade in kerosene, obtaining their supplies from 
the same sources as before, and will, in the meantime, 
make ag necessary arrangements for resuming their 
ine after concl of the war on a 

scale that will ensure their securing a substantial share 
of the trade of the United Kingdom. In this connection 
1 may mention that the Ccmpany’s production of 
benzine is now at the rate of about 150, tons per 
annum, and will, by the time our a are com- 
pleted, probably. amount to ,000 to 700,000 tons 
per annum. may appear to be a very large 
figure compared with the United Kingdom’s pre-war 
trade of less than 400,000 tons per annum, but with 
the very large increase in motor transport of all kinds 
which will certainly take place in this country, and in 
Europe generally, after the conclusion of the war, 
and with the entirely new demand which will have been 
created by the great development in aviation, - have 
not the slightest doubt that there will thea be an 
offtake for all the benzine and all the benzol which the 
world will be able to produce. You have all probably 
read of the enormous increase in the consumption of 
benzine which has taken place in the United States 
during the past few years. The consumption there has 
now gone up to 5,000,000 to 6,000,000 tons per annum, 
or to about six times the total pre-war consumption of 
the United Kingdom and Europe, the population of 
which is vastly greater, and with the new aviation 
demand which is now being created, America’s require- 
ment will no doubt in the future be very much larger. 
The same ratio of consumption will, given the necessary 
supplies of spirit, sooner or later be developed on this 
side of the Atlantic, and as it will be quite impossible 
for the United States to meet this demand, even if 
she can spare any at all for export, it is obvious that 
there is ample room in these markets for all the spirit 
that can be produced elsewhere for many years to 

come. 





FLEET. 

The purchase of the shares in the Petroleum Steam- 
ship Company, Limited, has given us an addition of 
nine tankers to our fleet, which, as mentioned in the 
Report, now numbers twenty-two vessels of a dead- 
weight capacity of 130,915 tons. In addition to these, 
we are managing nine other tankers of a deadweight 
capacity of 74,500 tons, bringing the total number of 
boats now being run by us up to thirty-one, of a dead- 
weight capacity ot 205,415 tons. This fleet, though 
large, will not nearly suffice for our future requirements, 
and will need to be augmented considerably whenever 
it may be practicable to purchase or build additional 
tonnage. 

PIPE-LINE. 

Our new !0in. Pipe-line was completed in January 
last, and has since been working very satisfactorily. 
Unfortunately, however, a serious fire at our pumping 
station at Terbi in July last, which was, I regret to 
say, accompanied by the loss ‘of the life, under parti- 
cularly —r circumstances, of our chief engineer 
there, Mr. R. L. Lindsay, has partly deprived us for the 
time being of the use of our smailer line, but we are 
still able to deliver to Abadan all the oil that our 
refineries will be capable of dealing with until our 
extensions are completed. That the whole station 
was not destroyed was entirely due to the great bravery 
displayed by Mr. Lindsay, who, when the outbreak 
took place, rushed through the flames t» almost certain 
death to close down the valves, and to the aid given 
him by one of his assistants, Mr. Still, who very ably, 
and at great risk to his life, seconded Mr. Lindsay’ 3 
efforts. You will all be pleased to learn that this 
great courage and devotion to duty has been recognised 
by His Majesty by the bestowal on Mr. Lindsay of a 
posthumous decoration of a gold Albert Medal, the 
civilian equivalent to the V.C., and on Mr. Still, of 
the ordinary Albert Medal, and also that these services 
have been liberally recognised by the Company. 
(Applause.) 

The necessary repairs at the Tembi station are being 
carried out with as little loss of time as possible, and 
we are also at the same time arranging to erect the 
additional pumping stations necessary to bring the 
capacity of the lines up to a total of 3,000,000 tons 
per annum. 

REFINERIES. 


As mentioned in the Report, the refinery extensions 
to which I referred in January last have not yet been 
completed owing to the loss at sea of some of the plant, 
and to the delay under present conditions in replacing 
it. But we hope to get them in operation in the course 
of afew months. Further large extensions now require 

to be taken in hand immediately to meet urgent war 
requirements. The plant for these has already, to a 
large extent, been ordered, and to meet the additional 
capital outlay which will be incurred on them it is 
proposed to make an issue about a fortnight hence of a 
further 1,000,000 participating Preference Shares. 
‘These shares, which will rank for dividend as from the 
lst October last, will be issued at a premium, and at 
the conclusion of this meeting I shall submit to you 
the resolution necessary for carrying this increase of 
capital into effect. 

FIELDS AND PRODUCTION. 


As regards the fields which are being developed 
and tested by our producing Companies, you will have 
seen from the Repcrt that these continue to show most 
satisfactory results. In past years we have hesitated 
to state the full extent of our belief in the great extent 
and richness of our oil territories, but the confirmatory 
evidence which we get as we proceed with our develop- 
ments so exceeds our most sanguine expectations that 
the time has now come when we can express the opinion 
with a good deal of confidence that the oilfields 
embraced in our concession are among the most. 
extensive and most prolific of any in the world, and 
that Persia may even one day become as big a producer 
of oil as the United States. One evidence of this is 
that in the field from which we are now obtaining our 
crude we could, had we the refineries to deal with it, 
now obtain a production of something like 4,000,000 
tons per annum from the wells which have so far 
been carried down tothe main horizon. These wells, 
nearly the whole of which have necessarily to be 
kept shut down until we can deal with their oil, are 
pretty widely scattered over the field, and so far as 
can be judged all the intervening territory is equally 
rich, since the gas pressure is constant throughout 
the field. I have several times previcusly referred to 
Well No. F 7, and you will be interested to learn that 





* well, which has so far yielded something like 

750,000 tons of oil, still continues to produce as 
abn as ever, with practically no diminution in the 
gas pressure. This well, I may mention, is by no means 
exceptional, since many others which we have opened 
and tested appear to be just as prolific, but I quote itas 
it is the only one from which we have been able to 
regularly Sevtnes, and therefore to properly gauge, 
the extent of its producing capacity, and@of the capacity 
of the field as a whole. 

The measure of the richness of this field can be better 
appreciated, Gentlemen, when it is remembered that the 
production now obtainable from it is larger than the 
pre-war production from the whole of the Roumanian 
and Galician oilfields, to obtain which production a 
total of something like 2000 wells had to be worked 
and a capital of over £40,000,000 was employed. 

But this is net the only field which we have to rely 
upon for our one Adjacent to it we have, as 
I mentioned at the last meeting, — ed another field, 
which promises to be just as rich, and we have recently 
received a telegram reporting that another well which 
has been sunk on it has practically proved an additional 
square mile of productive territory. In the second 
outside field to which I referred last year, the test 
well has now been carried down to 2195ft., and is 
passing through favourable strata. In the third 
outside field oil has been struck with strong gas pressure, 
and, although it has not yet been practicable to test 
on capacity of this field, there is ground for anti- 

ting that in it we have secured another va luable 

addition to our reserves of oil. ‘his last field is, I 
oa mention, situated some hundreds of miles nearer 
to the mouth of the Persian Gulf than any of the other 
fields so far tested by us, and is in close proximity 
to a deep water harbour, and, as there are several 
other good anticlines in the neighbourhood, we are 
hopeful that this may prove to be a field of the greatest 
importance. A further outside field which is now 
about to be tested, is reported by our geologists to be 
of larger area than, and as likely to be just as rich as, 
the one from which we are now obtaining our pro- 
duction. 

In order that you may better appreciate the extent 
of the oil territory included in our concession, I have 
had a map hung up for exhibition, and after the 
meeting I shall be pleased if shareholders will examine 
it, and I shall be glad to give them any explanation 
they may desire regarding it. 

From what I have said now and on former occasions, 
you will, I think, be able to appreciate that, so far 
as supplies of crude oil are concerned, there is, as far 
as can be judged, practically no limit to our poten- 
tialities. The only limits are (1) refineries, and (2) 
outlets for our manufactured products. The first of 
these is, in these days of shortage of steel, our pee 
difficulty, but we shall lose n> opportunity of pushing 
on with the erection of further refineries until we are 
in a position to more adequately deal with the enormous 
supplies of crude which we have available. As regards 
the second limitation, viz., outlets for our products, 
there is, as I have already indicated, little to fear 


QUALITY OF OIL. 


One other point of importance in connection with 
our crude which I should not pass over, is that it is 
of an exceptionally high grade, and much superior 
to the average of the Oils produced on the American 
Continent. In contains a very large percentage of 
Benzine and Kerosene of the best «uality, excellent 
Lubricating ee Fuel Oil of unusually high thermal 
ears, and a "good percentage of first-rate Paratfin 

This means that our crude is much more 
ines than that of most of the producing fields of 
the world, whilst its cost of production-—inasmuch as 
it is.all obtained from flowing wells of big volume 
entailing the minimum of field expenditure—-is much 
lower. These advantages, I may say, far more than 
compensate for any disadvantage at which we may be 
os in freight as compared with fields which may 

more favourably situated geographically for supply- 
ing the European markets. 
WAR SERVICES OF STAFF 

Before concluding my remarks, Gentlemen, 1 would 
like again to draw attention to the work of our staff 
both in London and in Persia during the past year. 
I have already referred to the magnificent services 
rendered to us by the late Mr. Lindsay and by Mr. still, 
but these are only characteristic of the devotion to 
duty which has been displayed by all, and which is 
inspired by the knowledge that they are serving a 
Company in which the Government is ‘the predominat- 
ing = artner, and in work which is of vital importance 
to the Nation in the prosecution of the War. The 
Company has earned the distinction—a unique one, 
I think, for a Rig stock concern—of a * mention in 
despatches,’ but the word ** Company ”’ in this case 
is only a syncnym for our Staff, who have, in many 
directions, and often at considerable risk to their 
lives, rendered services of a very valuable character 
to the Authorities throughout the period of the Military 
operations in Mesopotamia. Among other things 
they have rendered a large amount of assistance in 
the shipbuilding which has been going on in the Gulf, 
more particularly in the erection and fitting of the 
Gunboats now operating on the Tigris, a large number 
of which were built in the Company’s yards. 


POLITICAL SITUATION. 


In this connection I have much pleasure in stating 
that the political situation in the part of Persia in which 
we are working remains in the same state of tranquility 
as when we last met, and that we are able to carry 
on our operations in every direction without let or 
hindrance of any kind. I am also pleased to report 
that our relations with the Persian Government and 
with the local Chiefs continue to be of a most friendly 
character. 

Gentlemen, I now beg to move— 

“That the Report of the Directors, Balance 
Sheet, and Profit and Loss Account for the year 
ended 3lst March, 1917, be received, approved, 
and adopted.”’ 


I will ask Lord Inchcape kindly t» second this motion: 

Before putting the Resolution to the Meeting I shal 
be glad to answer, to the best of my power, any questions 
you may desire to put. 

The Right Hon. Lord INcucaPr, G.C.M.G., K.C.S.1., 
K.C.LE.: I have great pleasure in seconding the 
resolution. 

The CHAIRMAN : 
vations to make ? 

Mr. A. R. RicaRDO: May I ask if the loss owing 
to the destruction of pipe-lines by the Persian tribes 
is being recouped by the Company by withholding 
the royalties due to the Persian Government ? 

The CHAIRMAN: Yes, that isso. We are not paying 
any royalties until that claim has been met. 

The Resolution was then put to the Meeting and 
carried unanimously. 

The CHAIRMAN: The next business before the 
meeting is the declaration of dividends, and I now beg 
to move :— 

“That an additional dividend of 2 per cent. 
on the Preference Shares, making 8 per cent. 
for the year, be paid in respect of the year ended 
on 31st March, 1917, such dividends to be paid 
on the 31st January next, together with the 3 per 
cent. Interim dividend then falling due, and that 
a dividend of 6 per cent. per annum on the 
Ordinary Shares in respect of the same year be 
paid on the same date.” 


In moving this resolution I would like to draw 
attention to the appropriations of £50,000 and £100,000 
respectively, which have been made to the “ Preference 
Share Reserve Fund,” and to the “* General Reserve 
Fund.” The first of these appropriations has been 
made as the nucleus of a fund to be established for 
the protection of the Preference shareholders, in 
accordance with the terms of our original prospectus. 
The second has been made with the object of building 
up a fund for the purpose of amortising the cost of our 
concession and other properties. Both of these 
appropriations, which I have no doubt we shall be able 
to augment considerably in the near future, will, I 
am sure, meet with your approval. I will now ask 
Mr. Cargill kindly to second this motion 


Have any shareholders any obser- 





Mr. JOHN T. CARGILL seconded the resolution, which 
was unanimously agreed to. 

The CHAIRMAN: The next resolution which I have 
to move is for the election of directors. Before pro- 
ceeding to this matter, however, I would like to take 
the opportunity of referring to the great loss which we 
have sustained since we _ met, in the death of our 
esteemed colleague, Mr. W. Knox D’ Arey. As you 
all know, it is to Mr. D’Arcy’s enterprise and tar- 
sightedness in securing and exploiting the Persian 
Oil Concession that the Anglo-Persian Oil Company 
owes its existence to-day. But what many of you 
probably do not know is that it is entirely due to his 
strong spirit of imperialism that the Concession now 
remains in British hands, and it is a matter of the 
very greatest regret to us *all that he should not have 
been with us for a few years longer to see a fuller reali- 
sation of the expectations which he had formed as to 
the great future which awaited this Company. Mr. 
D’Arey, like that other great pioneer, Cecil Rhodes, 
with whom he had many traits in common, was a man 
of large heart and great integrity, and in his death 
we have to mourn the loss of a valuable colleague 
and an esteemed friend. I will now pass on to the 
subject of the resolution. Since we last met we have 
elected Mr. F. W. Lund and Mr. Frank C. Tiarks as 
members of the Board, and their election now requires 
confirmation. Everyone who knows these gentlemen 
will, 1 am sure, agree with me that by securing their 
co- operation we have materially strengthened the 
Board, and therefore I have no doubt that you will 
cordially support their re-election. We are advised 
that the election of Admiral Slade as an ordinary 
oe also needs confirmation, and this appointment 
will, likewise, I am sure, agr to unanimously. 
The’ directors retiring by rotation are Mr. John 'T. 
Cargill, Sir Campbell K. Finlay, and Mr. H. E. Nichols, 
They are all eligible for re- -election, and I have no doubt 
that you will wish that we should continue to avail 
ourselves of their extremely valuable services, | 
now beg to move :— 

“That the election of Mr. F. W. Lund, Mr. 
Frank C,. ‘Tiarks, and Admiral Sir E, J. W. Slade, 
as Members of the B Board, be confirmed, and that 
Mr. John T. Cargill, Sir Campbell K. Finlay, and 
Mr. H. E. Nichols, who retire by rotation, and are 
eligible for re-election, be and are hereby re-elected 
Members of the Board.” 


1 will ask Sir Hugh 8S. Barnes kindly to second this 
motion. 

Sir HudH S. Barnks, K.C.S.1., K.C.V.0., seconded 
the motion, which was unanimously adopted. 

The CHAIRMAN: The next business of the meeting 
is the election of auditors, and I shall be obliged if two 
of the shareholders present will kindly propose and 
second the necessary resolution. 

Mr. G. A. FITZADAM-ORMISTON : Gentlemen, I have 
pleasure in proposing the next resolution :—- 


“That Messrs. Brown, Ileming and Murray 
be re-elected as auditors ior the ensuing year at 
such tee as may be determined hy the Board.” 

M:. W. A. BUCHANAN seconded the motion, which was 
passed unanimously. 

The CHAIRMAN: This, gentlemen, concludes the 
busines: of the Ordinary General Meeting. 


Extraordinary General Meeting. 


The CHAIRMAN: We will now proceed to nold the 
Extraordinary) General Meeting, of which notice has 
been given, and I will ask the Secretary to read the 
notice convening that meeting. 

The SECRETARY having read the notice, 

The CHAIRMAN said; Gentlemen, 1 do not think 
the resolutions which :1e to be submitted to this 
Meeting require much explanation. As i have already 
mentioned at the preceding meeting, the additional 
capital is being created to provide the funds necessary 
for further extensions, which are to be carried out 
immediately in order to meet urgent war requirements 
of tuel oi] and other products. Although undertaken 
at the moment to meet these urgent war requirements, 
the plant will, it is scarcely necossary to say, be vw! 
permanent ttilitv, ax it will be of the same character 
as that already installed, and will after the war serve 
to produce the various commodities tor which we have 
entered into mere permanent contracts. With regard 
to the second resolution, } would explain that the object 
of this is to maintain the majority of votes now held 
by the Government. They now hold 2,001,000 votes 
cut of 4,000,000. With the proposed alteration they 
will hold 4,001,000 votes out of +,000,000. The 
great advantages of the Government association are 
so obvious that they need no explanation, and I am 
sure you will support this resolution most cordially. 
I now beg to propose the first resolution, viz.:— 


“That the Board be and they are hereby 
authorised to increase the Capital of the Company 
to £5,000,000 by the creation of 1,000,000 addi- 
tional Preference Shares of £1 each, ranking in all 
respects pari passu with the existing Preference 
Shares of the Company.” 

I will ask Lord Inchcape to second this motion. 

Lord INCHCAPE seconded the motion, which was 
carried unanimously. 

The CHAIRMAN ; 
resolution, viz.:— 

“That the Articles of Association of the Com- 
pany be altered by cancelling the ‘rst sentence 
of Article 70, and by substitating therefor the 
following sentence :— 

* Every member shall have one vote in respect 
of each Preference Share held by him, and two 
votes in respect of éach Ordinary Share held 
by him.’”’ 

I will ask Mr. J. T. Cargill kindly to second the motion. 
Mr. CARGILL seconded the motion, which was 
unanimously agreed to. 
The CHAIRMAN: That concludes the business of the 
Extraordinary General Meeting. 


i now beg to propose the second 


Preference Shareholders’ Meeting. 


The CHAIRMAN: We will now proceed to hold the 
Preference Shareholders’ Meeting, and I will ask the 
Secretary to read the notice convening that meeting. 

The SECRETARY having read the notice, 

The CHAIRMAN said: Gentlemen, the resolution to 
be submitted to this Meeting is self-explanatory. 
The only point in connection with it in regard to which 
shareholders would, rhaps, like some explanation 
is as to the method which will be followed in allotting 
applications for the new Capital. ‘fhe Board have not 
yet settled this, beyond deciding that preference of 
some kind will, ‘of course, be given to existing share- 
holders. One or two Preference Shareholders have 
written suggesting that they are entitled to an allot- 
meut pro rata to their existing holdings, but 1 would 
point out that the Ordinary Shareholders, who have 
gone for many years without dividends, whilst the 
Preterence Shareholders have had theirs guaranteed, 
are also entitled to some consideration ir this matter, 
and to the extent o/ their interests in the Company 
the Buard will have no alternative but to pay some 
regard to their wishes in the matter of allotments. 
With this explanation 1 now beg to propose : 


“That this Meeting of the Holders of the 
reference Shares of Anglo-Persian Oil Company, 
imited, hereby consents to the increase of the 
Capital of by cag eee ak to £5,000,000 by the 
bate of 1,000,000 additional Preference Shares 
of £1 each, ranking in all respects puri passu with 
the existing Preference Shares of the Company.” 


J will ask Mr. J. T. Cargill, who represents the principal 
Preference Shareholder, to second the resolution. 

Mr. CARGILL formerly seconded the resolution, and 
it was unanimously adopted. 

The CHAIRMAN: Gentlemen, I have to thank you for 
your very kind attendance. 

The proceedings then terminated. 7801 
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NOVEMBER. 


The Coventry Strike. 


Ir is difficult to make even the barest records 
of the deplorable strike at Coventry without emotion, 
since it seems so wholly discreditable to all parties 
concerned and, we must say, particularly to the 
workers. No grievance, and, least of all, a grievance 
that was more a matter of principle than practice, 
could justify the stoppage, for even an hour, of the 
production of an essential munition of war. The 
full details of the strike have not even now, when it 
is over, been made fully known to the public. It 
turned upon the position of shop stewards. On 
October 30th an award was made by an arbitrator 
of the Ministry of Labour on certain wages questions. 
A question of the interpretation of the award arose 
in the works of White and Poppe, the management of 
which expressed its willingness to discuss the point 
with a d*putation of the men; the men demanded 
that the firm should treat with the shop stewards, 
and the firm replied that as the question of recogni- 
tion of the shop stewards was under discussion, they 
could not do so. The men struck, on the 26th of the 
month, to enforce their demand. Other works fol- 
lowed by sympathy, until before the end of the week, 
it is said 50,000 people or more were idle. On the 
last day of the month the newly-appointed Govern- 
ment Labour Committee met, and two of the members 
were sent down to Coventry. Subsequently, leaders 
of the employers, and the men, came to London and 
had prolonged conferences with Mr. Barnes and 
General Smuts, and, as a result, it was agreed that, 
provided work was resumed without delay, negotia- 
tions should at once be opened locally to decide the 
question of the position of shop stewards. The 
workpeople accepted this agreement, and returned 
to work on Tuesdey las, having been out for just a 


week, 


Nationa! Shipyards. 


On the first day of the month Sir Eric 
Geddes, First Lord of the Admiralty, delivered a 
speech on the Navy in the House of Commons. In 
the course of it he alluded to the imperative need for 
an ever-increasing capacity for merchant ship-build- 
order to meet the requirement of the 
render the submarine guerre de 
course abortive. To meet this need the Govern- 
ment is doing all it can to increase the exten- 
sion and output of existing yards, but in view of 
the fact that they are believed to be reaching their 
limit, netional yards, in which the hulls of ships of 
a new standard type would be assembled, are being 
put down. Sir Erie Geddes said four such yards 
were to be constructed, but from a later statement 
it is evident that one yard has, for the time being, at 
least, been dropped. The sites of the others are at 
Chepstow—a yerd begun by private enterprise— 
at Beachley and at Portbury. The construction of 
them is being pushed forward rapidly. They will 
provide in all some thirty to thirty-six additional 
slips, but though the first should be ready for occu- 
pation in about four months, it will not be used, so 
we understand, unless the private shipyards have all 
the labour and material they require. Dr. Mac- 
nameara s2id, in reply to a question in the House of 
Commons, on the 15th, that the cons‘ruction of thirty- 
three new slips to existing yards had been sanctioned, 
and that further extensions were contemplated. 


ing in 
times, and to 


Railwaymen’s Demands. 


Last August the Railway Executive Com- 
mittee, acting on behalf, and at the request, of the 
Government, met representatives of the railwaymen 
to discuss the demand of the latter for a further 
advance in wages. The result was that the then 
bonus of 15s. per week was converted into standing 
wages. The Associated Society of Locomotive Engi- 
neers and Firemen would not accept this award, and 
it may be remembered that there wasathreat of a 
s'rike. The threat did not materialise, and nothing 
more wes heard of the matter until November 5th, 
when the subject ceme before the Committee on Pro- 
duction, which awarded the men 5s. per week 
more. A clause in the agreement of August 8th 
with the other men allowed either side to bring up the 
matter for revision at the end of three months. This 


period having elapsed meetings took place between 
the parties during the third week of November, when 
the committee offered another 5s. 
10s., and no agreement was arrived at. 


The men wanted 
After Mr. J. 





H. Thomas had seen Mr. Lloyd George and Sir Albert 
Stanley, a further conference was called for Tuesday, 
the 27th, but nothing came of this because of the 
* go-slow ”” policy adopted by some of the railwaymen 
in the Liverpool district. This irregularity having 
been stopped, the conference was resumed on the 
29th, when it was agreed thet the men should have 
an additional 6s. The award of the enginemen hes 
also been increased to that sum. The war wages of 
the railwaymen now costs the country about 
£35,000,000 a year. 


Naval Events. 


On the morning of the 2nd British naval 
forces, operating in the Kattegat, had an engagement 
with the enemy. What vessels composed our 
“forces ’’ has not been stated officially, but they were 
presumably chiefly destroyers. The German vessels 
were apparently all of an auxiliary nature. Our ships 
had no losses, but of the enemy’s an auxiliary cruiser, 
armed with 6in. guns, and ten armed patrol boais, 
were sunk. The British rescued 64 prisoners. On 
the 3rd our Belgian cozst patrol was attacked by an 
“electrically controlled high speed boat.” The 
attack was defeated and the boat destroyed. This 
boat, according to an Admiralty statement, carried 
in its fore part some 300 1b. to 500 lb. of high explosive 
and was propelled by two petrol engines. It was 
controlled by means of insulated single core cable 
wound on a drum and running in length to between 
30 and 50 miles. After the engines were started the 
crew left the vessel, whereupon its further movement 
wes guided from the shore under the direction of 
signals received from a seaplane accompanying the 
vessel at a distance of about 3 to 5 miles. The idea 
here involved is by no means new. On the l7th 
British light forces engaged and chased enemy light 
forces to within 30 miles of the Heligoland Bight. 
Anenemy light cruiser was set on fire, and another one 
appeared to be dameged in her machinery. In 
addition an enemy mine-sweeper was sunk. Our 
casualties were smell, end the material damage to 
our ships was slight. 


German Air Raids. 


THE aeronautical activity of the past month 
has been restricted by the weather conditions to a 
considerable degree, but if we compare it with that 
even of a year ago during the corresponding period 
we are bound to admit that aeronauties is, more and 
more, becoming independent of the weather. Follow- 
ing a visit on the early morning of the 31st October of 
a single hostile aeroplane to the Kentish coast—a 
visit futile in its results except, possibly, in so far as 
it may have been purely intended for scouting pur- 
poses—a very determined air attack was made on 
London during the night of the 3lst—Ist. The 
raiders came in seven separate groups, of which the 
first, fourth and seventh were driven off before 
reaching London. The other groups succeeded in 
dropping bombs in the South-Eastern and South- 
Western outskirts, but only three machines sueceeded 
in reaching the heart of the Metropolis. Altogether 
about thirty machines are believed io have taken part 
in the raid. The sky was considerably overcast, with 
low clouds at the time, and it would appear that 
certain of the enemy’s machines occasionally 
descended below the clouds to drop their bombs. 
The casualties, as reported, were small compared with 
the number of machines taking part in the raid, and 
amounted to 8 killed and 21 injured. 


British Aeronautical Activity. 


While the enemy was thus engaged 
our own aviators were busy bombing his muni- 
tion factories at Kaiserlautern. Two groups of 
six machines each took part in the attack, but 
cloudy weather prevented accurate bomb drop- 
ping. All our machines returned safely. One of 
the enemy’s defending scouts was driven down in 
the course of the raid. On the Ist a British naval 
pilot, flying through clouds at a height of about 200ft., 
dropped two heavy bombs on Gontrode aerodrome. 
Engel aerodrome was bombed by naval machines on 
the afternoon of the 4th. During this raid, and during 
patrols on the same day, our Naval pilots drove down 
five enemy machines. On the 6th the railway stations 
at Thourout and Lichtervelde were bombed. On the 
same date, co-operating with our infantry in the 
attack on the Passchendaele ridge, our aviators, in 
spite of high wind and rain, flew at a low level and 
maintained contact with the troops. Penetrating 
well to the east of the line,a number of them were 





caught in a heavy mist that suddenly developed, and 
seven, failed to return. On the night of the 9th Naval 
pilots attacked St. Denis Westrem and Bruges Docks, 
and on, the afternoon of the 12th Vlisseghem aero- 
drome. On the 13th Houttave uerodrome was 
bombed with good effect, and on the 15th aeroplane 
sheds at Handzaeme were attacked. On the 20th, 
during the great British attack in the Cambrai region, 
our aviators were greatly hampered in their work by 
low clouds, mist, rain, and a strong westerly wind. 
They were compelled to fly at most times not more 
than 50ft. from the ground. In spite of the very 
difficult conditions, valuable information was gained, 
and much effective bombing and machine gun work 
against enemy troops was carried through. Only 
five hostile machines were seen all day on the battle 
front, but eleven, of ours failed to return. During the 
month Sir Douglas Haig has reported the destruction 
in air fighting of 61 hostile machines and the driving 
down, out of control, of 40 others. In addition our 
aviators destroyed two hostile observation, balloons, 
while four aeroplanes were brought down by infantry 
fire and a like number by the fire of anti-aircraft 
batteries. During the same period 72 British machines 
were reported to be missing. 


Railways and Tramways. 


On November 6th Dr. Addison said in reply 
to a question about the future control of railways, in 
the House of Commons, that the matter was then 
under the consideration of a special committee 
appointed by the President of the Board of Trade, on 
which the Ministry of Reconstruction was represented. 
On the 14th of the month Sir Albeit Stanley said that 
the Board of Trade was being advised by a number of 
gentlemen, possessing expert knowledge or experience 
of railway undertakings. These gentlemen did not, 
however, constitute a formal committee, and there 
were, therefore, no terms of reference In reply toa 
question, Sir Albert said that he had no hesitation in 
giving an assurance that the House would be con- 
sulted before any final azrengements were made. 
Seventeen members of this informal committee were 
named by the President, of whom three represent the 
railway companies. The question of control of 
transport facilities is carried further by the announce- 
ment that the Government is about to assume control 
of the tramway systems of the country. On the l4th 
Sir Albert Stanley explained in the House that the 
object of the committee which had been appointed was 
not to take control of tramway undertakings, but to 
meet the needs of those engaged in work essential to 
the prosecution of the war. It was proposed to have 
four representatives of municipal tramways, and two 
of the private companies. Mr. L. A. C. Fell, of the 
London County Council tramways, had been invited 
to be one of the former. We understand that the 
object of the control is to assist tramway undertakings, 
engaged in carrying munition workers and others 
occupied in national interests to obtain men and track 
material from places where the services are not 
considered as vitally pecessary—at seaside resorts, 
for instance. 


Port Development at Plymouth. 


BEFORE a meeting of the Cattewater Com- 
missioners, held on November 27th, Sir Joseph 
Bellamy outlined a scheme for the provision of deep 
water dock facilities in the upper reaches of the Catte- 
water, and it isunderstoodt hat the Commissioners, who 
approve of the scheme, are to take steps to bring the 
project before the attention of the Government, with 
a view to its being carried out as a national scheme. 
In their main features the plans which it isnow hoped 
to carry out are very similar to those put forward on 
the initiative of Mr. Marshall Stevens some years ago, 
and would have the effect of converting the higher 
reaches of the Cattewater and the Laira into a first- 
class terminal port for ocean traffic without any 
interference with existing interests. Preliminary 
investigations have shown that an ample depth of 
water in the approach channel can easily be secured 
and maintained by dredging, and that there are no 
special engineering difficulties in the construction of a 
large wet dock with the necessary quay, graving dock, 
and railway accommodation, to meet the needs of 
modern ocean traffic, including provision for the 
largest vessels now afloat or in contemplation. The 
new project will not, it is stated, involve the with- 
drawal of that put forward by Victoria Wharves, 
Limited, which was described in an article which 
appeared in THE ENGINEER on September [4th last. 
That expansion of the existing facilities of the Victoria 
Wharves is rather designed to provide new deep 
water berths for large cargo cariiersthan for passsnger 
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ships,.and the site of these works is in the lower 
reaches of the Cattewater. The plans, which were 
under the consideration of the Cattewater Commis- 
sioners, have now, it is stated, been sanctioned by 
them, and there is no reason why these two separate 
projects should not go forward concurrently. There 
is not likely to be any Admiralty opposition to the 
development of Plymouth as a commercial port, as 
an official intimation has been received that no scheme 
in the general national interest will be vetoed by the 
Government. The Victoria Wharves scheme has 
already received the general approval of the 
Admiralty, and it is not probable that sanction 
will be withheld from the newer project. 


Industrial Development Schemes. 


THE tendency to make preparations for the 
economic struggle which must follow the termination 
of hostilities is being revealed in various directions, 
both on a national and district basis. In the latter 
field the step taken has been the formation of 
industrial development departments, the activities 
of which are mainly devoted to the expansion of 
existing, and the attraction of new, industries to 
particular localities. Following the successful lead 
which has been set by Nottingham and certain other 
towns, it was decided at the November meeting of the 
Town Council at Sheffield formally to constitute such 
a department under the direction of the Town Clerk’s 
office, ard to place the control of this department in 
the hands of the Deputy Town Clerk, Mr. E. B. 
Gibson. The action now taken has been under con- 
sideration for some morths past, and it is understood 
that Sheffield will pursue a vigorous policy on behalf 
of the steel, electro-plate, and other industries, and 
that steps will be taken to make widely known the 
advantages which this district presents for other 
branches of trade than those on which its fame now 
rests. It is known, of course, that there has been a 
great expansion of the manufacturing activities of the 
city during the war period, but it is felt that in the 
strenuous times which lie ahead questions connected 
with industrial development, in the broad sense, 
should receive the attention of the Municipality, on 
lines which will not conflict with the work of the 
Chamber of Commerce. Steps are being taken to 
secure the co-operation with the new department of 
those concerned with the business of gas and electri- 
city supply, the Tramways Department, Water 
Department, and the Estates and Housing Com- 
miitees, so that all the problems connected with 
a policy of trade expansion may receive full con- 
sideration. A similar Department of the Corporation 
has just been established at Leicester. The example 
thus set will doubtless be followed in many other 
districts. 


Works Canteens: 


THE letter which was issued by Lord 
D’Abernon from the Canteens Committee of the 
Central Control Board (Liquor Traffic) to Seottish 
employers and representatives of labour last week, is 
the precursor of a series of meetings which are to be 
held in Scotland and in other industria] centres in 
connection with the Works Canteens movement. 
Lord D’Abernon states that the Minister of Munitions 
holds the view that the time has come to consider the 
question of developing still further the policy of 
establishing industrial canteens in munition works; 
At the conference which is to be held in Scotland, at a 
date which will be announced later, the points for 
discussion will be possible improvements and modifi- 
cations of existing organisations which experience has 
shown to be desirable. What works canteens have 
achieved was discussed in a paper which was read 
before the Manchester Association of Engineers on 
November 24th, by Mr. Arthur Agar, organising 
inspector to the Canteens Committee. In Lancashire 
and Cheshire alone the seating accommodation at 
canteens in controlled establishments is now sufficient 
for 31,000 persons, and there is no doubt that the 
system, which has secured a great impetus from the 
fact that controlled firms are allowed to provide the 
necessary capital expenditure by drawing on excess 
profits, is likely to be a permanent feature of the new 
industrial system. It has found favour with the 
workpeople, and it is possible that it is one of the 
directions in which an improvement in the relations 
between employers and employed may be sought. 
The conferences which it is now proposed to hold 
under official authority should have the effect of 
indicating the lines of future progress, and of setting 
the canteens movement firmly on its feet in centres 
where its advantages have not as yet been fully 
realised. 


CORRESPONDENCE SCHOOLS. 
(By a Correspondent.) 


THRovuGHouT all the discussions on educational 
matters that the war has aroused during the past two 
years, one aspect of the question appears to have been 
completely overlooked. Although the merits and 
shortecomings—chiefly the latter—of nearly every 
kind of existing educational institution, from kinder- 
garten to university, have been energetically can- 
vassed, those organisations which utilise the post as a 
means of disseminating knowledge have pursued 
their courses undisturbed by the quickening shafts of 
criticism. Tuition by correspondence is quite an old- 
established method of supplementing the learning to 
be derived from text-books ; and as these “ corres- 
spondence classes’? formerly devoted their efforts 
almost exclusively to preparing candidates for specific 
examinations, they were of real value to students 
whom circumstances deprived of the assistance of oral 
coaching. Within recent years, however, the pro- 
vince of the correspondence tutor has been invaded 
by newcomers of a much more enterprising spirit, as 
a glance through the advertisement pages of any 
popular periodical will quickly prove. If the profu- 
sion and variety of these “tuition by post” adver- 
tisements could be accepted as evidence of the thirst 
for knowledge latent in the readers whose eye they 
are designed to catch, there would certainly be no 
foundation for the commonly expressed belief in the 
Englishman’s dislike for education. On one page we 
learn that the sending of a post-card to some philan- 
thropic advertiser in London is the first step in a 
journalistic career comparable to that of George 
Augustus Sala ; a few pages further on it is demon- 
strated in the most convincing fashion how simple it 
is to rise to fame as an artist ; whilst another persua- 
sively worded notice shows what wealth lies within 
the reach of all who will take the trouble—apparently 
quite an insignificant amount of trouble—-to train 
themselves as, for instance, structural draugh smen. 

Unfortunately, the lack of restraint which marks 
announcements of this sort, and also, no doubt, their 
startling contiguity to advertisements of hair restorers 
and abdominal belts of miraculous healing virtues, 
unavoidably raises grave doubts and prejudices in 
the professional mind. But it may seriously be asked 
whether the aggressive tactics by which the establish- 
ments in question achieve publicity, form sufficient 
justification for the suspicious and almost pharisaical 
attitude sometimes manifested toward them by 
critics whom custom and training have predisposed 
in favour of more stately business methods. For 
what, after all, is the charge against the up-to-date 
“Correspondence College”? Putting aside for the 
moment the question of its bond fides, all that can be 
said against it is that it adopts the same means in 
selling technical knowledge that a railway company 
uses in selling tickets for a seaside resort it wishes to 
popularise, or that a manufacturer of metallic packing 
may with perfect propriety employ in the sale of 
his wares. 

True, the ideal held before the prospective student 
is not a very exalted one; “more money” is the 
keynote of the various arguments that are used to 
induce him to enrol. In this respect the directors 
of the college are no better and no worse than the 
officials of the trade union to which the inquire: 
probably belongs, who consistently place ‘‘ more 
money” among the chief aims of life. And, of 
course, it would be hypocritical to deny that students 
from other social grades respond to a similar appeal. 
Perhaps the young engineer who receives his technical 
training at a modern university would not insist so 
crudely on the mercenary aspect of his aims, but he 
will, none the less, have very definite ideas as to the 
monetary return his studies are likely to bring him. 
Indeed, even those who prepare themselves for 
public life at more venerable institutions are not 
always insensible to the tokens of esteem with which 
the public rewards its servants. 

Be that as it may, the outstanding fact remains 
that, with or without the approval of the engineering 
profession, those establishments which undertake 
tuition by post have developed to such an extent that 
they are now responsible for the technical training of 
many thousands of workers in diverse branches of the 
mechanical industries. Of this multitude only a 
minority belong to the class for whom correspondence 
courses were originally instituted ; the class, that is, 
of individuals who are out of reach of evening schools 
or technical institutes of the ordinary kind. The 
typical student in this category is an ambitious 
mechanic engaged on works either in remote districts 
in this country or in the Colonies, whose only alterna- 
tive to enrolling in a postal school is to struggle 
unaided through a more or less random selection of 
text-books—a course of self-instruction which, while 
doubtless developing will-power and determination, 
is not always productive of the maximum net increase 
of useful knowledge. Another small group of students 
includes those who have hitherto followed some 
occupation quite unconnected with engineering, and 
who are induced to take up a technical course solely 
by the eloquence of the advertisement writer. The 
most interesting case, however, is that presented by 
the bulk of student correspondents, for these, although 
they are perfectly well able to attend the local con- 
tinuation classes, deliberately choose the instruction 





offered by the correspondence college. Now, such 





students are by no means of a type to be beguiled by 
even the most piquantly worded advertisement, 
including, as they do, some of the most intelligent 
and progressive apprentices and skilled workmen io 
be found in our shops. How is it, then, that organis..- 
tions run solely for profit succeed in attracting to 
themselves precisely the people for whose benefit our 
elaborate system of State-aided technical education 
was expressly designed ? 

In general it must be regretfully admitted that the 
average ‘‘ Technical Institute” or ‘“ Technical 
College’ only partially satisfies the needs of tho 
really earnest seeker after knowledge. Even the 
institutions fortunate enough to be housed in modern 
and well-equipped buildings are handicapped by the 
difficulty of maintaining efficient staffs on the insuffi- 
cient grants at present available. The usual type of 
evening school teacher is almost necessarily a 
draughtsman or similar official from the local engi- 
neering works. He is a very hard working and often 
enthusiastic individual, and the value of his persona! 
assistance and encouragement will be gratefully 
acknowledged by the numerous successful engineers 
who have at one time been under his charge. But he 
is hardly likely to possess any academic distinctions, 
and he may even be lacking in those gifts of exposition 
that are so essential to teaches of every grade. Very 
probably, also, his disciplinary powers are unequal to 
the task of maintaining order in a class formed of 
jaded apprentices all too ready for any sort of relaxa- 
tion. Furthermore, the instructor’s leisure is usually 
so scanty as to leave him no opportunity of keeping 
himself informed on modern developments in engi- 
neering practice. 

As against this, the representative of the corre- 
spondence school, well supported by faultlessly 
produced advertising literature, is able to point to 
the distinguished staff of engineering experts who 
will supervise the inquirer’s training should he decide 
to become a student. Although, as a rule, a discreet 
reticence is preserved as to the precise constitution of 
this august body, this circumstance in no way robs 
the instruction of the authority that even yet clings 
to the printed word. The argument that the student 
who receives his lessons through the post can study 
where, when, and how he pleases is unanswerable— 
except by the reply that he will probably not please 
to study nearly so frequently as he intends. The 
correspondence college also scores decidedly by the 
advantage it offers to the hard worker of progressing 
through the course at a rate independent of the 
headway made by his fellow-students. In short, he 
is in a class the sole member of which is himself. 

It is not proposed in this article to examine the 
manner in which the purveyors of postal tuition 
substantiate their claims ; although serious injustice 
would be done if the impression were left that there 
is any material discrepancy between the promises and 
the performance of such institutions. On the con- 
trary, there is no reason whatever for doubting that 
their specialised methods of imparting technical 
knowledge are, within limits, quite successful ; or that 
they give as good a return for payment received as can 
reasonably be expected from commercial under- 
takings. 

Whatever scope there may be at present for postal 
tuition, it is certain that it will be greatly modified 
by the improved educational] facilities we are promised 
in the future. The old régime under which the 
apprentice fresh from school laid down his tools after 
a long day in the shops, only to yawn over his lessons 
at the evening class, or his exercises at home, is to 


|give way, we are told, to less rigorous methods of 


instruction, in which the daytime continuation 
school will play a prominent part. Presumably such 
technical day schools will be sufficiently numerous 
and well conducted to enable them to compete 
successfully with rival establishments; or at least 
in so far as elementary training is concerned. For it 
need hardly be pointed out that it is in teaching the 
rudiments of a subject that the spoken word carries 
its maximum weight. An instructor worthy of the 
name can, with the help of blackboard and chalk, 
clear up in a couple of minutes some trifling difficulty 
that might completely baffle the student of a postal 
lesson. For more advanced and specialised know- 
ledge, however, the balance may quite well lie the 
other way. The worker in search of such knowledge 
can be credited with the ability to assimilate it as 
easily in the printed as in the spoken form ; and it is 
arguable that some sort of central inquiry bureau, 
accessible by post, would be in a much better position 
to supply the particular information desired than the 
staff of the local technical college. The type of 
organisation that is being suggested—whatever name 
may be chosen. for it—is not so much one providing 
definite courses of instruction as one where isolated 
items of technical information are obtainable. It 
would, in fact, fulfil the same function for men in the 
lower ranks of the engineering industries that the 
consulting engineer does for those in higher positions. 
Workers who would gladly avail themselves of the 
services a bureau of this nature could offer would 
range from, say, @ fitter confronted with the task of 
wiring up an unfamiliar piece of electrical apparatus, 
to a draughtsman engaged on some unusually difficul 
designing work, or perhaps to an engineer-in-charge 
experiencing mysterious trouble with his generators. 
The increasing complexity and variety of mechanical 
appliances render it more and more likely that even 
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A TESTING SHED 


the most resourceful man will, at some time or other, 
find himself in need of outside advice. At present his 
only means of obtaining it is from text-books, or from 
the ‘“‘ Answers to Correspondents’ of which some 
technical journals make a feature ; but as the answers 
published in these papers are usually contributed by 
other readers, there is a distinct possibility of the 
latter being, with the best intentions, no better than 
blind leaders of the blind. A third course, which 
it would be unfair to ignore, is open only to 
students of certain existing correspondence schools, 
who have the privilege of receiving gratuitous assist- 
ance from their instructors when in difficulties of this 
kind. The freedom with which this privilege is used, 
and the appreciation with which the help of the 
schools is rewarded, form one of the strongest argu- 
ments for the wider scheme now under consideration. 

Only a word is necessary to forestall the criticism 
that the easy way of evading obstacles such a scheme 
would offer would result in a regrettable weakening 
in the moral fibre of the individuals involved. Diffi- 
culties are admittedly made to be overcome; but 
however desirable it may be that the young engineer 
should remove the obstacles in his path by his unaided 
efforts, occasions arise when the bracing effect of this 
procedure on his character must be sacrificed to the 
paramount necessity of getting the obstacle out of the 
way at any cost in the shortest possible time. Nor 
is there any need to reply at length to the critic who 
foresees that the framing of the oracular deliverances 
demanded of the inquiry bureau would call for an 
impossible degree of omniscience on the part of its 
staff. On the contrary, the bulk of the inquiries 
would be of such a relatively simple character that an 
oracle of quite modest attainments could successfully 
deal with them. All that is desired at this stage is to 
suggest that the general problem is of sufficient 
importance to deserve at least a passing glance from 
all who have at heart ‘the advancement of mechanical 
science,” 








AEROPLANE PRODUCTION IN AMERICA. 


ment is devoting its main energy to the rapid produc- 
tion of aircraft for military purposes, and the 
mobilisation of the national industry, though still 
incomplete, is making such progress that, by the early 
part of next year, the output of aeroplanes is expected 
to be very large indeed. We recently published a 
description of the new standard aeroplane engine 
which was designed at short notice by a committee of 
practical engineers, and has emerged from the severest 
tests with very satisfactory results. Many firms in 





the United States have since received contracts for 
this engine. 

A few weeks ago Brigadier-General Squier, of the 
United States Signal Corps, who is supervising the 
programme of aircraft construction, was asked to say 
how many aeroplanes the Government intended to 
build. He replied: ‘‘ I am not here to make public 
our plans, or to indulge in prophetic figures. The 
closest estimate I can give is this : the determination 
of the Allied Governments is to enter Germany by the 


air route, and the United States Government is | 


going to provide enough machines to make itself felt 
in putting this programme through. This is not 
saying that we shall consteuct 22,000 aeroplanes or 
one million, ora dozen. If I knew how many machines 
we would or could construct in a year I would not 
tell, because this would be telling von Hindenburg, 
and he would thank us for the information. The 
best time to tell the enemy about any military pro- 
gramme is after that programme has been put into 
effect. Germany announced her 42-centimetre guns 
by hauling them up to the battle-line and firing shells 
of hitherto unheard of calibre into Belgium. After 
the guns were built and placed in operation she 
encouraged the Press to glorify the results. The 
Germans are a nation of Press agents, but they never 
let publicity tamper with a Government secret. Of 


course the public want.to know what we are going to | 


do with the £128,000,000 which Congress has appro- 
priated for the aviation service. Well, it is safe to 
say that we shall spend that money, and probably 
much more, on the air route into Germany. 
about all that we are going to say.” 

With regard to the manufacture in America of 
aeroplane motors, apart from the standard Govern- 
ment pattern, several excellent types are being pro- 
duced, representing boththe rotary and stationary prin- 
ciple. Of the former, says a Washington naval journal, 

| it is interesting to learn that a Long Island concern, 
the normal business of which is the manufacture of 
electric vehicles, has now turned to the production of 
the famous Gnome engine, and the first specimens to 


| be completed are said to be as perfect as the original | 


| French model. This engine is regarded as an excep- 
| tionally difficult piece of work, since every part 
| requires to be turned from solid metal. For example, 
| the cylinders weigh 95 lb. in the rough forging, but when 

finished the weight is only slightly over 5lb. The 


| best example of American practice in the stationary | 


|engine is believed to be the Hispano-Suiza. The 
| standardised Government engine, officially known as 


| the U.S. type, will, of course, be constructed 


of standardised and interchangeable parts, so that the | 


same cylinders will, to a greater or less extent, be 
available for an engine of four, six, eight, twelve or 


That is | 





LATEST AIR-COOLED MOTOR 


sixteen cylinders, ‘“‘ just as a sectional bookcase can 


| be built up to any height.” 


The highly expert workmanship required in the 
making of propellers restricts the output of this 
important feature, and it is not believed that the 
usual methods of quantity production will be appli- 
cable in this case. Honduras mahogany, birch, and 
white wood are most generally used in America for 
aircraft propellers, while ash-gum spruce, maple and 
poplar are also employed occasionally. Spruce is the 
favourite material for propellers driven by engines up 
to 50 horse-power, owing to its lightness, strength, 
and immunity from climatic influences. For engines 
of greater power satisfactory propellers have been 
made from laminations of maple and spruce. Very 
high-powered aeroplanes are fitted with propellers of 
quartered white oak, while Honduras mahogany, 
although not so strong, is preferable where the 
machines are to be operated in tropical climates. 
The photographs we reproduce herewith, and on page 
498, illustrate several characteristic American aero- 
plane designs, and convey an idea of the conditions 
under which American industry is building up the air 
fleet which is expected to play a decisive part in the 
military operations of 1918. Care is taken to impress 
upon the employees the absolute necessity of 
meticulously accurate and consrientious workman- 
ship in the fabrication of flying machines, and in 
every factory notices are posted warning the hands 
that “‘a concealed mistake may cause a brave man 
to lose his life.” 








HEAT ENGINES. 


For the Thomas Hawksley Lecture before the 
| Institution of Mechanical Engineers, on Friday, 
| November 30th, Capt. H. Riall Sankey, C.B., R.E., 
selected heat engines as his subject, and traced the 
progress since the adveni of the earliest known types 
of steam, gas and oil engines and steam turbines. 
The economy of heat engines involved, he said, 
many factors besides fuel consumption, such as in- 
'terest on the capital expenditure on the plant 
and buildings, repairs and maintenance, labour, 
oil, &e., but he only proposed to deal with fuel 
consumption. The prevailing commercial custom with 
the steam engine was to state the number of pounds 
of steam per indicated horse-power or brake horse- 
| power or kilowatt-hour, but this course led to serious 
| error in the case of engines running with superheated 
steam, and was contrary to the recommendations of 
the Committee on Engine and Boiler Trials of the 
Institution of Civil Engineers. The point was also 
originally referred to in the preliminary report of the 
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Thermal Efficiency Committee of the Institution of 
Civil Engineers on April 12th, 1897. The view taken 
was that the pounds of steam per horse-power hour 
did not give a true criterion of the economy of a 
steam engine, because the thermal units required to 
evaporate each pound of steam varied with the boiler 
pressure, whether the steam was saturated or super- 
heated, and also with the back pressure. The 
Committee on Engine and Boiler Trials put forwerd 
the theory of equivalent feed which was adopted by the 
Committee, and expressed in the following formula :— 
' Equivalent feed 

= Actual feed x heat required per pound of steam 

1100 

In the early days when boiler pressures were low, 
it was the custom to state the economy of a boiler 
as sO many.pounds of steam preduced per pound 
of coal, but with increasing steam pressures it was 
found that the steam per pound of coal was reduced, 
although the boiler was of equal efficiency. That was 
a commercial disadvantage, and accordingly the 
well-known expression “ from and at” 212 deg. Fah. 
was invented. When superheat was introduced the 
fact that 1 lb. of superheated steam required more 
heat units to produce it than 1 Ib. of saturated steam 
at the same pressure was not taken into account ; 
it was not commercially advantageous to do so. 
With low degrees of superheat the error was not very 
great. With 30 deg. Fah. superheat it was about 
2 per cent., but with high degrees of superheat the 
error was considerable. Capt. Sankey gave two 
examples to show this. The first was a test on a 
battery of steam turbines of 200 brake horse-power 
running at 3000 revolutions per minute, steam 
pressure 195 lb.; superheat 200 deg. Fah., and 
vacuum 28.7in. The steam consumption was 8.5 Ib. 
per brake horse-power. From the tables it was seen 
that the heat required per pound of steam under 
these conditions was 1240 B.Th.U. Hence the 
equivalent feed according to the formula was 9.6 Ib. 
per kilowatt-hour, an error of 11.5 per cent. It had 
recently been suggested that the steam from a steam 
turbine should be withdrawn from the turbine half- 
way down expansion and superheated again. The 
thermodynamic effect was a gain of 3 or 4 per cent., 
but there was practically no heat economy. If 
expressed in pounds of feed, however, an enormous 
apparent economy was shown. 

In the second case to which he referred, the steam 
was initially highly superheated and re-superheated 
to the same temperature. The feed water was 9 Ib. 
per kilowatt-hour, whereas the equivalent feed was 
12.5 lb., an error of 28 per cent., 12.5 Ib. corresponded 
to an actual consumption of 1.5 Ib. per kilowatt-hour. 
It was, therefore, quite obvious that the heat economy 
of steam engines should be quoted in terms of 
equivalent feed or, as some thought, preferably in 
the number of B.Th.U.’s required to produce 1 brake 
horse-power hour. 

The improvement in steam consumption that had 
taken place in steam engines over a period of years 
was due to increased pressure, the adoption of 
superheat, better vacuum, improved knowledge, and 
better manufacture. Except in the case of loco- 
motives, steam pressures were very low during the 
first half of the last century, and did not often exceed 
50 lb. until 1870, but with the development of 
compounding pressures increased, and 180 Ib. to 
240 Ib. were now common. 

Originally, what would now be deemed a very bad 
vacuum was regarded as sufficient, and it had always 
been accepted that for reciprocating engines 25in. 
or 26in. was the best, the reason being that the 
reciprocating engine could not make use of steam at 
a higher vacuum without enormous low-pressure 
cylinders, owing to the very great increase in volume, 
and because there was a heat loss due to reduction in 
temperature of the feed. It was otherwise with the 
steam turbine, owing to the fact that it used steam 
velocity instead of steam pressure and could deal 
with large quantities readily, with the result that a 
vacuum of 29in. or more could be adopted before the 
volume of steam became unmanageable. The result 
of this change had been the invention of numerous 
new types of air pumps and improvements in 
condensers. 

Superheated steam had come into general use 
comparatively recently, and great improvement in 
fuel economy had been effected thereby. It was 
originally introduced in 1828, and gave remarkably 
economical results, but was abandoned, probably, 
owing to difficulties in regulating temperatures. It 
was also adopted in marine engines, and THE 
ENGINEER in 1864 made reference to the fact that 
there were thirty steamships using it. But it 
disappeared for a time owing to the lubricating oils 
then available being unsuitable for the high tempera- 
ture. In 1893 the call for further economy resulted 
in re-consideration of the whole problem in conjunction 
with the hydro-carbon oils then available. In 1896 
Mr. Michael Longridge expressed the opinion that 
600 deg. Fah. superheated steam might be used with 
benefit. 

With regard to internal combustion motors, 
extravagant ideas were entertained in the early days 
of gas engines. A matter which was frequently 
misunderstocd was that the size of a gas engine 
cylinder to d»velop a given horse-power depended 
only to a small extent on the calorific value of the gas. 
The reason was a simple one. The higher the calorific 








value of the gas the greater the amount of air required 
for combustion, thus a proportionately larger amount 
of nitrogen was introduced. Consequently the 
calorific value per cubic foot of the explosive mixture 
was nearly constant whatever the gas might be. 
It was of the order of 45 to 50 B.Th.U. per cubic foot, 
and that gave about the best result. 

The history of the steam locomotive was then gone 
into. The Rocket of 1829 weighed 4} tons, and 
from then till 1850 the increase in weight was fairly 
rapid. By 1870 it had reached 40 tons. Then there 
was a long pause until 1895, after which the increase 
was again rapid, and from 1876 till 1914 the weight 
of locomotives had doubled, the figure then standing 
at 80 tons. That appeared to be the maximum size 
possible with passenger locomotives in Great Britain, 
owing to permissible axle loads and loading gauge. 
Goods and tank locomotives considerably heavier 
than passenger locomotives were used in this country 
and in many of our Colonies and foreign countries. 
It did not seem improbable that more powerful and 
consequently heavier locomotives would be required 
in Great Britain, and if that were the case it would 
appear that, apart from electric locomotives, the 
Garratt type of engine would be the one to be followed. 
One of the difficulties of present day design was that 
the size of the boiler and of the grate was limited by 
the distance apart of the wheels. In the Garratt 
type the boiler and grate were quite free from the 
wheels, so that a greater width of grate was available, 
and, incidentally, the consumption of coal per square 
foot of grate area was diminished, and that improved 
the furnace efficiency. 

Up to 1908 the maximum pressure used on British 
locomotives was 220 Ib. on the Great Western Railway. 
In 1900 the London and North-Western Railway 
used 200 Ib. with compound engines ard saturated 
steam, but that had since been reduced to 175 Ib. 
with superheated steam. The temperature used on 
the Great Western Railway was 557 deg. Fah., which 
was less than that used on the London and North- 
Western Railway, viz., 650 deg. Fah. Thermo- 
dynamically, there was nothing to choose between 
the two, and the question was whether the greater 
temperature or the greater pressure caused the 
greater wear and tear, a matter which only experience 
could decide. From figures of indicated horse-power 
supplied to him by Mr. C. J. Bowen Cooke, locomotive 
superintendent of the London and North-Western 
Railway, it appeared that the maximum in Great 
Britain was 1600 indicated horse-power, against 
2200 in France, and 3000 developed with electric 
locomotives. He had not attempted to show any 
coal consumption figures, owing to the difficulty of 
obtaining reliable comparative data. Isolated tests 
appeared to show that in 1884 the coal used per 
I.H.P. was-3.6 lb., and that to-day, with super- 
heated steam, it was under 2lb. The unanimous 
opinion as to the economy to be obtained by 
using superheated steam was very remarkable, 
although it was only comparatively recently that 
practical effect had been given to the suggestion. It 
was adopted on the Lancashire and Yorkshire 
Railway in 1906, ard on the Great Western and 
London and North-Western Railway in 1910. New 
large locomotives were to-day being fitted with 
superheaters and old locomotives were being converted 
in large numbers. 

Compounding had been more successful abroad than 
in Great Britain, and he offered as a suggestion that 
it might be due to the fact that abroad outside 
cylinders were in general use, leading to greater initial 
condensation than with inside cylinders, which were 
kept warm. Quite recently, further economy had been 
effected by heating the feed-water. 

Up to 1895 American passenger ard freight 
locomotives were nearly of the same weight, but the 
weight of the latter had doubled since then. Mallet 
articulated locomotives weighing 152 tons were 
introduced in 1903, but the largest Mallet now weighed 
380 tons, and had a tractive effort of 166,000 Ib. 
It had six cylinders, and the tender assisted as well 
as the boiler in giving adhesive weight. According 
to a discussion before the American Institute of 
Mechanical Engineers, it might be possible to increase 
further the power of such engines and obtzin a tractive 
effort of 300,000 lb., which was nine times the tractive 
effort of the most powerful existing Great Western 
goods locomotive. As a contrast, it might be mer.- 
tioned that a Mallet articulated locomotive built in 
France in 1887 weighed 3 tons. 

Dealing with textile mill engines, Capt. Sankey’s 
figures showed that since 1905 there had been a great 
diminution in size, for which ro reason could be 
assigned. Previously there had not been much 
change up to 1875, but then a rapid growth took 
place up to 1905. 

Pumping engines had always been very economical. 
It had been impossible, however, to obtain reliable 
data for either power or steam pressures of the 
earlier types of beam engines which were used. All 
recent engines were either direct or rotary, and 
probably the largest pumping plant in existence was 
that designed by Mr. Heary Davey for Japan, 
which consisted of four horizontal tandem compound 
engines working on the same shaft. This pump 
lifted 9000 gallons of water per minute against a static 
head of 900ft., and indicated 2500 horse-power. Up 
to 1900 the growth in indicated horse-power was 





fairly uniform, but slow, but after that date it was , 


rapid, and continued so until 1905, when it became 
stationary. 

The improvement in marine reciprocating engines 
was traced from 1812 from the time of the engines of 
the Fulton I., through the stages of compounding 
and tripling and the use of twin screws, originally 
suggested by Sir William White. By 1904 a size 
of 20,000 horse-power for a single engine had been 
reached, or 40,000 horse-power with twin screws. 
I that year, however, the steam turbine had also 
reached a similar size. The effect of the steam 
turbine hed been that the largest reciprocating 
engine now built for marine work was 4000 horse- 
power, a size which was likely still further to decrease, 
owing to the introduction of the geared steam turbine, 
which was now being used even for cargo boats. 
The best record of economy for marine engines 
before 1840 was about 53 lb. of coal per indicated 
horse-power, ard gredual improvement took place 
through successive stages. The steam pressure was 
about 3 lb. per square inch in 1812, and even by 1850 
it hed only reached 15 |b. for condensing engines, but 
30 Ib. to 40 Ib. was used for non-condensing marine 
engines. In 1872 pressures of 80 1b. to 100 Ib. were in 
use, but the view was then expressed that such a 
pressure was unnecessary, and that 40 Ib. would be 
reverted to, owing to the difficulty of making 
sufficiently thick boiler plates! Subsequently to 
1867, however, steam pressures showed a constant 
but gradual increase coincident with the introduction 
ot compounding, tripling and quadrupling respectively, 
and at present the pressure was from 180 Ib. to 200 Ib. 
In many ships fitted with water-tube boilers 260 1b, 
pressure and even more was being used. 

The application of the steam turbine to marine 
work began in 1897 with the Turbiria. Various 
combinations of engines and propellers were tried, 
resulting finally in a turbine of 2300 horse-power, 
which gave a speed of 343 knots at 2800 revolutions 
per minute. In 1897 the Viper and the Cobra were 
fitted with turbines of 11,000 indicated horse-power, 
and the size increased until the Mauretania, which 
had 70,000 indicated horse-power. The propeller 
speed of the Turbinia was 280 revolutions per minute, 
whilst that of the Viper was 1200 revolutions per 
minute, but this high speed caused great difficulty 
through cavitation, which produced a reduction in 
propeller speed and caused corrosion of the blades. 
Consequently, speed was reduced down to 600 
revolutions per minute in later ships. Later still, 
in the Mauretania and Luisitania the speed was 
190 revolutions per minute, but this was too low 
for the best turbine efficiency. The difficulty 
was solved in the case of the Olympic and Teutonic, 
by first passing the steam through two reciprocating 
engines of the ordinary marine type, each working 
a propeller and exhausting at atmospheric pressure 
into a low-pressure turbine working a third screw. 
The obvious arrangement, however, was io run the 
turbines at high speed, ard by means of specd reduc- 
tion gear run the propellers at their best speed. This 
system, developed by Sir Charles Parsons, wes now 
coming into general use, ard there were indications 
that it would become sta: dard with the probability 
of double reduction insteed of single. 

The history of reciprocating engines for electric 
power work was much the same as that of 
reciprocating engines for marine work, the size 
gradually diminishing owing to the competition of 
the steam turbice. To-day the slow speed 
reciprocating engine for electric power station work 
was practically defunct. Small sizes could still 
compete with the steam turbine, because the latter 
was not economical in small sizes. The intreduction 
of geared turbines for dynamo driving, however, 
would still further reduce the field for this type cf 
engine. The Willans high speed reciprcc: ting ¢. gine 
held the field for a lorg time for direct dyi emo 
driving, until dvnamo makers overcame the diffie ities 
of constructing machines capeble of bing directly 
connected to turbines. The Willans engine, howcver, 
hed a gocd innings until 1910. The inerease in the 
size of turbines for driving dynamos had gone on 
until now it hed reached 45,000 kilowatts, ard 75,000 
and even 100,000-kilowatt sets were being talked 
of. The steam consumption of the Parsons turbine 
was considerably improved by the introduction of 
the augmentor in 1904, and later on through the use 
of superheat, end in this way the figures had dropped 
from 19 lb. per kilowatt to 12 Ib. 

Reziprocating engines were frequertly uscd for 
blest-furnaces, compressing air to 5lb. or 6 Ib. per 
squareinch. They were usually of the non-condensing 
vertical type, but very uneconomical, ard of late 
years use hed been made of exhaust steam at 
atmospheric pressure torun exhaust steam turbines. 
In this wey considerable saving was being effected 
in blast-furrece gas, so that it was possible to generate 
electricity for use on the works. Economy was of 
secondary importerce in rolling mill engines which 
only worked spasmedically. 

The improvement in the cor.sumption of gas engines 
was shown. It was partly to increased Compression 
and pertly to increased scavenging introduced in 
1891 by Sir Dugald Clerk. Up to 1897 there was a 
continual improvement due to increase in compression 
and to better design. In 1895 Thwaite suggested 
the use of blast-furnace gas. It was not taken up 
seriously in this country, ard it was left mainly to the 
Cockerill Works of Liége to open up this field. 
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Unfortunately, many engineers were thus led to the 
conclusion that large gas engines were practical, not 
recognising the difference between blast-furnace gas 
and producer gas. The result was that many firms 
took up the manufacture of large gas engines, but 
after losing much money the majority of them 
dropped out. Some development in this direction 
also took place in Germany and America up to 1907, 
a 5000 horse-power gas engine being built for driving 
dynamos and blast-furnace blowing engines. He did 
not think it probable that a larger size than 5000 
horse-power had ever been built. There was, however, 
a statement in a paper by Professor Hubert, of Liége, 
in 1915, that an 8000 horse-power gas engine was in 
process of construction by the Cockerill Company 
before the war, and the main shaft for it was exhibited 
at Ghent in 1913. 

The nomenclature of oil engines was confused, and 
it was to be hoped that the matter would be considered 
by a Committee of the Institution after the war. 
The engines could be divided into three groups, 
viz., low, medium and high compression engines. 
Low compression engines had not reached a great size, 
but the medium compression engines would become 
a serious rival to the Diesel engine, which belonged 
to the third group, when the difficulties of hot bulbs 
had been overcome. In 1914 Sulzer Brothers 
designed an engine to carry four cylinders, giving 
2000 horse-power each, on one shaft, the intention 
being that 8000 horse-power would be developed on 
one shaft, but so far that had not been done. The 
revolutions per minute became less with Diesel engines 
as the power per unit increased, and the consumption 
had also improved slowly with the increase in size 
and better arrangements for atomising the fuel. 

Discussing future developments, Capt. Sankey said 
the figures for steam, gas and oil engines showed that 
very little improvement had been made of late years. 
In other words, the practical limit had been reached. 
Knowledge of the laws of thermodynamics enabled 
one to say that little if any further improvement was 
possible. The best results obtained were as follows :— 


B.Th.U. per H.P.-hour. 


Steam turbines ... ... . 14,000 
oe er . «ee 10,600 
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Both gas and oil engines had reached their limit 
as to size, but the steam turbine could be built in 
much larger units than any yet attempted. There- 
fore, notwithstanding the considerably higher heat 
economy of gas and oil engines compared with the 
steam turbine, the latter would hold the field for 
large units for land and marine purposes, the reason 
being that it was a true rotary engine, and it would 
occupy that position until a satisfactory gas turbine 
had been evolved. There had been much theorising 
on the subject of the gas turbine during the last 
fifteen years, and a few small experimental gas 
turbines had been built. So far, however, there had 
been no real progress, the main difficulty being to 
obtain material for the blading that would withstand 
the very high temperature of the impinging gas, and 
to find means for reducing the loss due to the com- 
pression of the combustible mixture of gas and air 
which greatly diminished the intrinsically higher 
thermal efficiency of the internal combustion turbine, 
so that under the best conditions it was not likely 
that the practical economy of the gas turbine would 
be more than a few per cent. better than that of 
present gas engines. An experimental gas turbine 
must be of very large size, and private enterprise 
would not be justified in risking the great cost 


of a canteen and the management. As regards the 
construction and size of the buildings, he said that 8} 
to 9 square feet for each person should be allowed in the 
dining room, and that the following inexpensive permanent 
construction had been found suitable :—Walls: Qin. 
brickwork rendered externally with Portland cement jin. 
thick, and finished with a rough cast surface; with large 
span roofs, brick piers of greater thickness will be required 
under the roof principals. The brickwork internally 
to be flat-pointed, with a painted dado to a height of 5ft., 
the brickwork above distempered, no plaster being used. 
Roofs: Boarded and covered with slates, the underside 
of boarding being painted a cream colour. Floors: 
Concrete with granolithic face. 

With respect to the cooking apparatus the author gave 
the following particulars for 100 persons :—One double- 
oven range for roasting and baking, with hot plate for 
boiling, frying, &e. One hot closet and warming cupboard, 
about 48in. long by 30in. high by 24in. deep. One 
15-gallon boiler for vegetables, &c. One 15-gallon boiler 
for tea water, washing up, &c. 

The complete equipment, according to the author, should 
cost approximately 47s. per head for 100 persons, 32s. 
per head for 500 persons, and 30s. per head for 1000 persons. 
Taking a canteen seating 500 as an example, the total cost, 
including the building and its equipment, should be in the 
neighbourhood of £7 per seat. Smaller canteens cost 
rather more proportionately, and, of course, the nature 
of the site had a lot to do with the cost. 

The plan reproduced herewith is a typical example of 
a canteen for 400 persons which was given by the author, 
who said that the canteen should form part of the general 
works organisation, controlled by the firm and its officials, 
with an advisory committee of the workpeople. The 
usual tariff obtaining to-day was given as follows :— 
Cut from joint (24 to 3 0z. cooked) 6d. to 8d., made-up 
dish 5d. and 6d., vegetables ld. and 14d., puddings 2d. 
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isted for more than 200 years, but even at the end of that 
time the undertaking at Neath wasasmallone. An entry 
in the books showed that during one week in 1796 the 
ore smelted was 136 tons, the copper madé was 17 tons, 
furnaces working 38, and the coal burned 315 tons. The 
weekly output of metal per furnace was thus less than 
half a ton, and the coal consumption 18} tons per ton of 
metal. Up to 1846 nine works, including those of the 
Mines Royal Society, were established in South Wales. 
One of the companies employed criminals, who were par- 
doned on condition that they apprenticed themselves to 
the works, but it is on record that two out of three 
criminals so pardoned subsequently escaped. This de- 
velopment of the copper industry at Neath was made 120 
years before the industry was introduced at Swansea. 
Describing the manner in which the copper smelting 
industry came to be established in South Wales, Professor 
Carpenter said that the ore was mined in Cornwall and 
Devonshire, and although several attempts were made 
to smelt it in Cornwall, they were unsuccessful. It was 
difficult to understand why smelting in Cornwall was 
abandoned, because the facts showed that it was not due 
to lack of capital or efficient management. The truth 
seemed to be that copper smelting could be carried out 
in South Wales more cheaply than in Cornwall, and for 
| that reason it became extinct in the latter county. It 
was difficult to select a more suitable site than Swansea, 
which was a seaport, and very easily accessible to vessels 
bringing the ore from Cornwall and Devonshire and from 
other parts of the world, and there were also extensive 
collieries close by, which provided an ample supply of fuel. 
| At first charcoal was the fuel used, but before 1700 the 
| Neath metallurgists discovered that coal could be used 
| with advantage, and the reverberatory furnace was 
| evolved in consequence, and with it the famous Welsh 
| process of copper refining. Nevertheless, at the end of 
| the eighteenth century the consumption of coal per ton 
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or 3d., tea, &c., 1d. The dinner menu generally consists 
of one joint, one made-up dish, two vegetables, and choice 
of two sweets. The following table, issued with the con- 
currence of the Food Controller, shows the suggested 
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of copper did not seem to fhave been reduced, and a 
figure of 18 tons per ton of copper was mentioned as being 
necessary. Whether the occurrence of high-class refrac- 
tory clays suitable for fire-bricks and furnace linings in 


; involved. The real object to keep in view should be portion to be allowed to each customer at each meal :— | the neighbourhood of Neath, had had any effect in copper 
fi the utilisation of the world’s fuel supplies—coal, oil Meat. Sugar. Bread. Flour, Smelting settling down originally in Neath was a matter 
and peat—to the best all-round advantage, and to | Breakfast 2 oz. .. 2-7ths oz .. 2b 07. .. of conjecture, but he was inclined to think it had. 

_A description of the well-known Welsh process of copper 


that end increasing attention must be paid to the | Dinner (or other principal meal) 5 oz. .. 2-7ths oz .. 1 oz .. 1 07 
g P Tea .. ts ts se se se Nil -.. 2-7ths’oz, .. 2 02... 10% refining, now disused, closed a brief account of the manner 
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recovery of fuel by-products. It might be expected 
that in the future coal and peat would be gasified in 
producers of such a character as to recover the 
maximum amount of by-products, and that the 
resulting gas would be used for generating electric 
power. Generally, the monetary value of the by- 
products was greater than that of the heat-producing 
element of the fuel; hence, when they had been 
separated, it might be said that the cost of the fuel 
was negligible. In fact, the gas itself would be the 
by-product. From this it followed that the small 
percentage of economical gain in the gas turbine, 
could it be built, would be largely reduced in value. 
We were, therefore, justified in coming to the con- 
clusion that the gas resulting after the separation of 
the by-products would be used under boilers for 
generating steam for driving large turbo-generators. 
Tn as much as high vacuum was essential to economy 
with steam turbines, it would be necessary to place 
such power stations close to an ample supply of 
condensing water, and as near as might be to a 
— or peat moor and close to the centre of the 
oad. 








ENGINEERING WORKS CANTEENS. 


A PAPER on “ Engineering Works Canteens ” was read 
before the Manchester Association of Engineers on Novem- 
ber 24th by Mr. Arthur F. Agar, the organising inspector 
of the Canteens Committee of the Central Control Board 
(Liquor Traffic). The author, who pointed out that there 
were now 700 canteens in existence in dockyards, national 





The weight of the meat is the uncooked weight. Three 


the two are interchangeable on that basis. 
The author said that after having paid for its structure 
and equipment, a canteen could be reasonably expected 


and service if the tariff was not fixed too low. 








PROGRESS IN THE METALLURGY OF COPPER. 


At the Royal Society of Arts on Monday, December 3rd, 
Professor H. C. H. Carpenter, Professor of Metallurgy at 
the Imperial College of Science, delivered the first of a 





tion for so many years, and the circumstances which led 
to the loss of that position and its transfer to the United 
States of America. 

The first record of copper smelting being undertaken in 
this country is in the year 1581, when a plant was erected 
at Keswick, and it is not without interest to note that even 
at that early date two Germans were in charge of the plant, 
and that German workmen were employed. It originally 
took sixteen weeks to procure black copper, and another 
six weeks to complete rough copper. Improvements were 
subsequently made which reduced the sixteen weeks to 
three days, and the six days to two days. The Mines 
Royal Society about that time erected a smelting plant 
at Neath, and engaged one of the Germans from 
Keswick. This plant could be regarded as marking the 
birth of the Welsh industry. The Mines Royal Society 





factories, and controlied establishments, dealt with the 
subject under two headings, namely, the establishment 





taking. The Society obtained a charter in 1604, and ex- 


ounces of flour is equivalent to four ounces of bread, and | 


to bear the remaining expenses, namely, cost of food | 


series of three Cantor lectures on the metallurgy of copper. | 
The lecturer gave a brief account of the developments | 
which put South Wales in the first place in copper produc- | 


was originally formed in 1580, and the twenty-four shares, | 
of which it consisted, belonged half to Englishmen and half | 
to foreigners, the Crown sharing in the profits of the under- | 


in which South Wales became famous for so many years 
in the history of copper smelting. From the supply and 
| smelting of 75 per cent. of the world’s copper output, at 
| a time when America produced hardly any copper, this 
country had now dropped down to 6 per cent., and the 
bulk of the material was imported, whilst the United 
States contributed no less than 55 per cent. of the world’s 
output. The reason for this state of affairs was that our 
| copper ore supplies had given out. Thus, the amount 
smelted here during recent years was very small, and the 
few smelters who continued found it very difficult to obtain 
smelting materials, because—before the war—the policy 
of the United States was to attract smelting materials 
there from other countries. America could afford to 
pay high prices for foreign ores because the remainder of 
the raw material was produced at home at a low price, 
and a low average selling price for the whole secured an 
adequate profit. Whilst there were but a few smelters 
from the ore in this country, a large number of manufac- 
turers were engaged in refining blister, Bessemer or other 
varieties of crude metallic copper, and in producing best 
selected brands of metal, such as were required for ship- 
building, locomotive fire-box tube plates, and for alloys. 
The greater part of the copper produced to-day, however, 
was electrolytically refined, and only about half-a-dozen 
firms were engaged in the industry, several firms having 
discarded their plants in recent years because they could 
not compete with America. The whole question of the 
future of the industry in this country was now being con- 
sidered by the Non-Ferrous Metals Committee, under the 
chairmanship of Sir Gerard Muntz, and until the report 
of that committee was published, as he hoped would be 
the case, it would be improper to make any further obser- 
vations on the situation as it exists to-day. 

The next lecture will deal with the decline of the South 
Wales industry, and the causes which led to the establish- 
ment of copper smelting and refining on such a strong 
basis in the United States, 
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CHARLES HAWKSLEY. 


WIDESPREAD regret will be felt at the news of the 
death of Mr. Charles Hawksley, which occurred on 
Tuesday of last week at his house in Bayswater. 
His loss will be felt with particular keenness in 
Westminster, where for upwards of half a century 
he had practised, with distinction, the profession of 
consulting engineer. 

Mr. Hawksley, who was born at Nottingham on 
June 17th, 1839, and who was therefore in his 
seventy-ninth year, was the son of the late Mr. 
Thomas Hawksley, F.R.S., himself a celebrated civil 
engineer, whose office was in Great George-street, 
Westminster, next door to the old home of the 
Institution of Civil Engineers, and who was President 
of that Institution during the years 1872 and 1873. 
Mr. Charles, therefore. had the advantage of having 
the ground prepared for the labours of his lifetime. 





| 


waterworks undertakings. It would be impossible 
in a memoir of this description to allude to all, or, 
indeed, to very many of the works which he designed 
and executed. Mention may, however, be made to 
the supply to Coventry from Whitley well, which was 
carried out entirely to his designs and under his 
direction. The rapid growth of the city very quickly 
necessitated the provision of further supplies, which 
were, under his supervision, provided by means of a 
connection with the Shustoke Works of the Birming- 
ham Corporation. Then, again, the considerable 
pumping works of the Sunderland and South Shields 
supply system were designed by the firm and largely 
carried out under Mr. Charles’ immediate care. The 
new supp y to Cambridge from Heamdyke pumping 
station was approaching completion at the time of 
his death. Among other works which are actually 
in progress at the present time, some of which would 
no doubt have been completed had it not been for 
the war, may be mentioned those for Norwich, 
Pontypool, Great Yarmouth, and Southend. 

Mr. Charles Hawksley took a prominent part in 





| 
| 


may{be instanced those of Clacton (Water and Gas), 
Blaenavon (Water), Glastonbury (Gas), Hemel 
Hempstead (Water), Airdrie and Coatbridge (Water), 
Exmouth (Water), and Slough (Water). Mr. 
Hawksley was also a very well known figure in the 
Committee Rooms of the Houses of Parliament. 
There have been but few gas or water Bills during 
the last twenty-five years, at any rate, with which 
he was not connected in some way or the other. In 
very many cases he gave evidence in person. 

In fact, it may well be said that Mr. Hawksley 
spent a long and toilsome life, working early and late, 
and with remarkable energy. If one were asked to 
attribute to him other qualities than s deep knowledge 
of his branch of the profession, and a vast capacity 
for application, the reply would certainly be, that he 
was generous to a degree, and always most willing 
to assist in any way young engineers who sought his 
counsel and assistance. ‘There are many who must 
have cause deeply to regret his death. He was of 


| the most kindly disposition, and no task was too 


difficult or arduous for him, if by undertaking if he 


It was not surprising that after receiving his early | connection with the inquiry of the Royal Commission | was to confer benefit on others. 


education privately and subsequently passing through | on London Water Supply in 1898. 


He was examined 


University College, London, to find that he entered | at great length before the Commission, before which 


his father’s office as a pupil. 
1854, when he was fifteen years of 
age. Mr. Thomas Hawksley’s practice 
was extensive, and was largely devoted 
to waterworks engineering. The young 
man was therefore plunged at the outset 
of his eareer into a vortex of engineering 
activity, and it may be said at once 
that he immediately showed himself 
capable of playing a leading part in it, 
many times shouldering considerable 
responsibility before, really, he had 
passed from boyhood to manhood, and, 
at any rate, before he was taken into 
partnership by his father, which, we 
may say here, occurred in the vear 1866, 
when he was twenty-seven. We may 
instance, as bearing testimony not only 
to this abiJity to assume responsibility, 
but also to the pluck and endurance of 
the voung man, what he did in connec- 
tion with some large impounding reser- 
voirs which were being built .imder the 
direction of the elder Mr. Hawksley for 
the Rochdale Corporation. It was, we 
believe. just before the partnership 
between father and son was entered 
into. It happened that extra- 
ordinary geological difficulties were met 
with when the puddle trench was 
opened out. The rock being excavated 
was limestone, and fissures and even 
subterranean caverns of considerable 
size were encountered. It wasnecessary 
not only to make the puddle trench 
very much deeper than had been 
anticipated, but also to fill up the 
caverns in order that the safety of the 
dam might be assured. There were 
not wanting those who foretold that the 
undertaking would end in failure ; but 
it did not. Young Mr. Charles went 
and lived on the job for a period 
running, we believe, into months, 
remaining constantly on the _ site; 
getting what rest he could; sleeping 


so 


That was in the year | he laid a series of tables showing the capacity of the 





| 
! 





One act of his, which, though it was done to per- 
petuate the memory of his father, will always be 
connected with his own name, was the founding in 
1907 of the Hawksley Memorial, to 
signalise the centenary of the birth of 
Mr. Thomas Hawksley. For this pur- 
pose, Mr. Charles Hawksley provided a 
fund, the interest on which was to 
sover the expenses of a lecture to be 
delivered annually before the Institution 
of Mechanical Engineers by an eminent 
scientist ard to be known as the Thomas 
Hawksley Lecture. It so happens that 
this vear’s lecture was due to be given 
last Friday——-in the very week that he 
died—and it was deemed advisable not 
to cancel it. So it was read, and we 
give a résumé of it in another column. 
The fund also provides for the award 
each year of a medal and premium for 
the best paper read before the Institu- 
tion. 

Mr. Hawksley belonged to a great 
meny learned — societies. Foremost 
among them must be mentioned the 
lastitutions of Civil and Mechanical 
Engineers. Of the former, he was 
elected full member as long ago as 
May 2Ist, 1867. Of the latter, he was 
made member. in 1870, and was a 
member of Council at the time of his 
death. Of the ‘“* Civils” he was made 
president for the 1901 session, this 
formiag the only instance in which 
father and son had sat in the Presidential 
Chair. Curiously enough, his election, 
as was that of this year’s President, 
Mr. Harry E. Jones, was in advance of 
what it would have been in the ordinary 
course of events, for owing to illness, 
Sir Wm. White could not serve in 
his proper turn. Mr. Hawksley’s 
presidential address consisted of a 
masterly survey of the progress of 
engineering during the nineteenth 
century. -It was very rarely that he 
missed a meeting of either Institu- 
tion, and the amount of zeal which 





sometimes, we gather, actually in the 

caverns which were being dealt with, 

and eventually the work was brought 

to a successful termination. Its execu- 

tion had called for considerable skill, 

quick decisions, ard continuous labour, and that it 
was carried through as it was, was considered to be 
a@ great feat in engineering. 

It is somewhat difficult to distinguish between the 
work of Mr. Thomas Hawksley and that of his son, 
especially as regards that which was done during 
the early days of the partnership. Yet we think we 
are right in attributing the greater part of the credit, 
if not the whole of it, in connection with the three 
following reservoirs, to Mr. Charles. There was, 
first of all, the Damflask reservoir for the Sheffield 
Corporation. The embankment for that reservoir 
held up a volume of water amounting to 1,200,000,000 
gallons. Then there was the Yeo reservoir for 
Bristol, which contained 1,600,000,000 gallons. The 
major portion of this particular work was certainly 
carried out after Mr. Thomas Hawksley’s death. 
Both these reservoirs had earthen embankments. 
Then, again, there was the enormous Catcleugh 
reservoir for the Newcastle and Gateshead Water 
Company. It contained no less than 2,300,000,000 
gallons, and it was designed and completed entirely 
by Mr. Charles, the scheme including not only the 
reservoir, but the necessary works for bringing the 
water from near the Scotch border tothe neighbourhood 
of Newcastle, a distance of some 40 miles. Amongst 
other reservoirs which were designed and constructed 
by Mr. Charles Hawksley, may be mentioned the 
Risehope reservoir for the Consett Water Company ; 
the Ravensthorpe reservoir for the Northampton 
Corporation, and the Midhope reservoir for the 
Barnsley Corporation. 

‘Mr. Charles Hawksley had, in addition to the 
foregoing, a very extensive connection with numerous 





CHARLES HAWESLEY. 


Thames basin and the requirements of the Metropolis 
up to and including the year 1941. Subsequently, 
he was a witness on behalf of the companies during 
the proceedings which led to the transfer of their 
undertakings to the Metropolitan Water Board. At 
the time of the passage through Parliament of the 
Bill dealing with the Great Derwent Valley scheme, 
which, as our readers will remember, contemplated 
the supply of water to Derby, Leicester, Nottingham, 
and Sheffield, Mr. Hawksley was at the outset 
engineer to the Corporation of Derby, and sub- 
sequently assisted in the passing of the Derwent 
Valley Board’s Bill through Parliament. 

“Mr. Charles Hawksley’s energies were, however, by 
no means confined to the design and execution of 
waterworks, and to parliamentary work in. connection 
with them. He was also largely concerned with gas 
undertakings and with sewage disposal works. 
Among the gasworks in which he was particularly 
interested are those at Derby, Folkestone, Gosport, 
Oxford, and Sunderland. In the case of the first- 
named, he designed entirely new works from start to 
finish. In the others, it was a question of extending 
and remodelling—mostly to a very considerable 
degree—works already existing. With regard to 
sewage disposal undertakings, his principal works 
were those at Aylesbury, Birmingham, Darlington, 
Windsor, and Yeovil. 

His services were frequently sought as arbitrator 
or umpire in connection with various engineering 
matters, principally those dealing with the transfer 
of water and gas undertakings. His judicial bent 
of mind fitted him particulerly for work of that kind. 
Among other arbitrations with which he was associated 











he evinced in forwardieg the interests 
of both bodies was, though always 
unostentatious, truly great. Mr. Hawk. 
sley was also a Manager of the Royal 
Institution of Great Britaia ; President 
of the Polytechnic School of Engineering from 1900 
until his death ; a Fellow of the Royal Geographical 
and Royal Meteorological Societies ; a member of the 
Institute of Gas Engineers, and a member of Univer- 
sity College Committee, as well as a life member of 
University College. He took an active interest in the 
Crystal Palace School of Engineering, and in the 
Central Institution at South Kensington of the City and 
Guilds of London. He was also an ardent supporter 
of the National Physical Laboratory at Teddington, 
both before and during its inception, and since its 
foundation. 

In 1900, Mr. Hawksley took into partnership his 
son, Mr. Kenneth P. Hawksley, who will now carry 
on the business. 








REcENT experiments have shown that reinforced 
concrete can be examined by X-rays, so as to give a very 
clear indication of its internal structure and to show the 
condition of the ironwork after a considerable time, such 
as a number of years, when the concrete may require to 
be examined for any possible deteriorations. According 
to the Contract Record, the experimenter made use of 
reinforced concrete slabs of a few inches thickness and 
containing }in. round iron. The resulting photographs 
clearly showed the position and arrangement of the iron 
and the joints, pom even the structure of the concrete 
itself was brought out. Then he made another series of 
tests in order to show up any cracks in the concrete. He 
treats the plate by injections of a bismuth salt or powder 
in suspension, which is wel] known to be opaque to X-rays, 
the solution being applied under pressure so as to fill up 
all the cracks with the bismuth preparation. In this way 
he was very successful in discovering even the finest cracks, 
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LINKS IN THE HISTORY OF ENGINEERING. 
By RHYS JENKINS. 
No. I. 
THE BEGINNINGS OF IRON FOUNDING IN ENGLAND. 


THERE is evidence of the production of articles of 
cast iron on the Continent certainly in the early 
years of the fifteenth century. In England our 
earliest references to iron founding begin in the last 
ten years of that contury. In 1491 it appears from 
an entry in the Rolls of the Library of Lambeth 
Palace there were ‘ Iernefounders at Buxstede.”’ 
Then between 1493 and 1500 there are records of 
Ohancery Proceedings in connection with a complaint 
by “‘ Pieter Roberd alias Graunt Pierre yernefounder 
dwellyng in Hertfelde.”” In 1496 a commission was 
issued to Henry Fyner to take artificers, ‘‘ founders,” 
and labourers for building of foundries for the making 
of iron for the ordnance. The term founder was 
applied to the man in charge of a blast-furnace, so 
there may be some little doubt whether the iron- 
founders mentioned in these records were ironfounders 
in the modern sense, i.e., were engaged in making 
articles of cast iron as distinct from pig. 

However, coming on to 1497 we find ourselves 
on perfectly firm ground. Mr. Salzmann, in “‘ English 
Industries of the Middle Ages,’ gives us from the 
Exchequer Records the statement that Simon Ballard, 
at Newbridge in Ashdown Forest, cast large quan- 
tities of iron shot, those for ‘‘ bombardells ”’ weighing 
as much as 225 lb. each, so that they had to be placed 
in the guns by means of “ shotting cradles ;”’ for 
‘““curtows’”’ the shot weighed 77 lb., for ‘* demi- 
curtows 39 lb., for “‘ great serpentines”’ 19 lb., and 
for ordinary “serpentines”’ 5lb. From the same 
records Mr. Salzmann finds ‘‘ Pieter Robard alias 
Graunte Pierre” ironfounder of Hartfield engaged 
in the same year, 1497, in casting pellets at a fee of 
6d. a day. 

Ashdown Forest, Buxted, and Hartfield are all in 
Sussex, then, and for many years after, the chief 
seat of the iron trade in England. It is likely that 
the blast-furnace had been introduced into this 
country only shortly before the period which we have 
been discussing. Beyond cannon balls and shot, 
grave slabs and chimney backs, we have no distinct 
indications of what the ironfounders of this period 
were producing. 

Coming on to 1543, however, we have a most 
important landmark in the history of English iron- 
founding. It was in that year that Ralph Hogg and 
Peter Bawde produced at Buxted the first cast iron 
gun made in England. Shortly after this date a 
considerable expansion took place in ironfounding in 
Kent and Sussex. English guns of cast iron were 
in demand all over the Continent. The English 
founders held the lead well on into the seventeenth 
century, when the competition of the Swedish iron- 
masters begun to be felt. Whether gun founding 
was started in Sweden by English workmen is not 
known, but a number of attempts were made by 
foreigners to induce men from the Kent and Sussex 
foundries to go over to the Continent. By this time 
ironfounding was being carried on in other parts of 
the country. In 1582 one John Avery was iron- 
founder to the Earl of Rutland. About 1620 Dud 
Dudley was smelting iron with pit coal, and he says: 
‘**T also made all sorts of cast iron wares, as brewing- 
cysterns, pots, morters.” Later on we hear of 
garden rollers up to 8cwt. being cast at Madely 
Furnace, Shropshire (Plot’s ‘‘ Staffordshire,” 1686). 
So far all the castings were produced direct from the 
blast-furnace—the foundry was an appendage to 
the ironworks. The pig iron was, of course, re-melted 
in the finery for conversion into wrought iron from 
the first, but it is not known at what exact date the 
practice of remelting pig iron for foundry purposes 
originated. The point is of some importance, since 
this step marks the origin of ironfounding as a distinct 
industry. That it had occurred before the year 1700 
is established by the advertisement quoted below from 
The Postman, of Dec. 24-26, 1700. In the first place 
it is unlikely that iron ore would be brought to London 
for smelting, and then we find the statement that the 
articles are cast without wood, charcoal, or bellows, 
so that the blast-furnace is ruled out, and we are left 
with the reverberatory furnace using pit coal. The 
reverberatory furnace was well known in this country 
for metallurgical operations before this date. 

“* At Mr. Stringer’s Iron Foundery and Refinery in 
Blackfryars near Ludgate, are cast without Wood, 
Oharcole or Bellows, Cannons, Bombs, Shot,Shells, &e. 
Bells of any size or tone, Potts and Kettles, hollow 
Rolls, Stoves, Cockles, and Bars for Sugar-Works, 
solid large Rolls for flatting of Iron, Brass, Copper or 
Lead, Rolls for Mints, Stoves, Backs and Hearths 
for Chymneys, Flower Pots and Balconies, and 
Hatter Basons, Plates for Packers and Hot-presses, 
very large plates for looking-glass Grinders, Cylinders 
for Water-works, various things for Millwork, Boxes 
for Coaches, Carts and Drays, Anvils for Smiths and 
Forges. All sorts of Chymical Vessels that can be 
raade in Iron or in Stone Glass. Iron is there made 


of any temper desired, either so hard that no file 
cannot touch it, or so soft as to-Bore or Turn as 
Wood. Those that have any quantities of broken 
Guns, or other old cast iron, may have money for 
them. As also money for course Copper, old Brass 
or Bell-Metal, Copper ores, Lead ores, or any sort of 





Metallick Bodies, whether Foreign or Domestick. 
This Iron Foundery meeting with such encouragement, 
requires the best Founders in Loom, and those that 
can mould in Sand, will find suitable encouragement, 
with all necessary provisions of Life.” 

It is not known how long this foundry remained in 
existence ; it was possibly the first iron foundry in 
London, and this historical association may impart 
to the neighbourhood of Ludgate Hill a certain amount 
of interest to those who have to do with ironfounding. 
It will be noted that Mr. Stringer was prepared to 
buy broken guns or other old cast iron, and that he 
was in want of loam and sand moulders. The list 
of goods produced is interesting ; it includes pots and 
kettles, which indeed had been made in this country 
long before, so that the statement which one some- 
times meets that Abraham Darby made the first 
cast iron pots in England is based on a misunder- 
standing; what Darby claimed was casting iron 
bellied pots, and other bellied ware in sand only, 
without loam. Darby received a patent for this 
in 1707, and in 1709 he started the Coalbrookdale 
Foundry. 








IRON ORE. 


Art the London School of Economics, on November 30th, 
Professor Henry Louis, Professor of Mining at the Arm- 
strong College, Newcastle-on-Tyne, delivered a lecture on 
iron ore. It was the final one of the series arranged by 
the School of Economics dealing with the Empire, its 
commerce and commercial requirements. 

Professor Louis said it was unquestionable that the 
national and economic supremacy of the United Kingdom 
had been built on the foundation of a cheap and abundant 
supply of coal, and the day that supply of coal fell off, as 
compared with that of our neighbours, would witness the 
first step in national decadence. Nevertheless, even the 
nations’ leaders appeared to be treating the steady rise 
in the cost of coal as a matter of relative indifference, and 
they did not seem to appreciate the gravity of the issue 
at stake. The economic position of our coal supplies was 
indissolubly bound up with our ore supplies, because iron 
ore supply, without adequate coal supply, was of very little 
importance indeed. It was the fact that the two minerals 
occurred close together in this country that had given Great 
Britain the opportunity to become a first-class Power. 

The lack of non-phosphoric ores in Great Britain led to 
the development, by British enterprise, of the supplies of 
North Spain, which had long formed our main supplies. 
Now, however, Southern Spain, Algeria, and parts along 
the Mediterranean coast were being developed. Bessemer 
ores, however, were scarce the world over, and we might 
expect in the near future that domestic ores would replace 
a good deal of the imported Bessemer ore. Our ironstone 
coal measures had proved suitable sources of supply, and 
had played an important part in the development of 
British iron manufacture, but although this country pos- 
sessed enormous resources of these coal measure iron- 
stones, they were not economically workable under exist- 
ing conditions. Whether some other changes in the 
economics of iron would again bring these ironstones into 
profitable use was more than he could say. The part 
which they now played in our iron ore supplies was a very 
subordinate one. Nowhere was this fact making itself 
more deeply felt than in the Scotch iron trade. 

Our main source of domestic ore supply to-day were 
the ironstones and secondary rocks which were known to 
exist in enormous quantities in Lincolnshire, Northamp- 
tonshire, and Oxfordshire. The best Cleveland ironstone 
was in process of exhaustion, but there were still large 
quantities somewhat poorer in iron and workable, as long 
as the cost of coke did not attain prohibitive figures, be- 
cause the poorer the ironstone the larger must be the con- 
sumption of coke to smelt it. The ironstone of Lincoln- 
shire had given rise to a very important industry, and 
Oxfordshire ironstone was being developed. Both were 
comparatively poor in iron, but they contained a suffi- 
ciently large proportion of lime to facilitate the operation 
of smelting in the blast-furnace. The Northamptonshire 
field was very promising, and was being rapidly developed, 
the ore being probably as rich as the Cleveland at its best. 
The central position of the field was very much in its 
favour, and it was only necessary for the canal system 
of the country to be improved to enable that ironstone to 
reach the iron-making centres at a reasonable price. 

The position of the Scotch iron industry at the present 
time was a most difficult one. The local sources of ore 
supply could not be worked economically, especially at 
the present high rates of wages ruling. Ironstone, very 
like the Cleveland ore, was discovered a few years ago in 
one of the West of Scotland islands, but the field had 
proved something of a disappointment, neither the quality 
or quantity realising the hopes that were entertained. It 
seemed more than likely that the Scotch industry would 
have to rely largely upon overseas supplies of ores. 

Professor Louis said that the superficial Northampton- 
shire ores, which were now being worked in earnest, con- 
tained 37 per cent. iron, and. the deeper lying ores from 
33 to 35 per cent. With a cheap and easy method of 
calcination this might be brought up to 45 per cent. 
The production from this field would now grow rapidly, 
and it was estimated that it contained one thousand mil- 
lion tons of ore, which would be capable of supplying the 
wants of the British industry for a good many years. The 
Lincolnshire supplies had been largely extended during 
the past three years. These ores contained 27 per cent. 
iron, and with cheap and easy calcination it might reach 
32 per cent. The Oxfordshire ironstone contained 25 per 
cent. iron. Another deposit that might well prove to be 
of considerable importance had been discovered in recent 
years in the borings and sinkings of the Dover coalfield. 
So far a great deal was not known about it, but its exist- 
ence had been proved over a very considerable area, and 
he considered it highly probable that a few years more 
would see developments of both Dover coal and Dover 
ironstone, and that blast-furnaces would be erected in 
what had hitherto been the purely agricultural county of 
Kent. All these were phosphoric ores, not suited for 





the Bessemer process, the only Bessemer ores in the country 
being those coming from Cumberland and Lancashire, with 
an annual production of 14 to 2 million tons, compared 
with the 7? million tons which were imported. 

In the future high sea freights would render the com- 
petition of imported ores very difficult, and would stimu- 
late the production of basic steel from our native ores. 
The visible ores supplies here were amply sufficient for 
our needs, and would supply the ore needed for a very 
large expansion of iron production. 

It was a noticeable fact that of the iron ore imported 
in 1913 only 1} per cent. came from our Colonies. That 
was not due to any deficiency of supplies in the Colonies, 
but to the fact that they were so far distant that compe- 
tition with ores produced in the nearer lying countries of 
Europe was impossible. Therefore, he did not anticipate 
that our Colonies, with the possible exception of New- 
foundland, would contribute in any great degree to the 
iron ore supplies of this country. That island, for its 
size, was exceptionally rich in iron ore. On the north 
side there was a magnificent body of ore containing about 
50 per cent. of iron. The known reserves were not less 
than three thousand million tons, and by 1914 the annual 
production had reached 14 million tons. It was capable 
of almost unlimited expansion. In the future he antici- 
pated that this ore would come largely to Great Britain, 
and more particularly to Scotland. That was one of 
the most acceptable solutions of the problem facing the 
Scotch iron trade and its ore supplies. With proper 
organisation, the cost of bringing that ore across the 
Atlantic need not be prohibitive, and he would far sooner 
see Scotland dependent upon a British Colony, a colony 
which, by the way, had been largely colonised by Scotch 
enterprise, than relying upon ores obtained from foreign 
countries. 








RECONSTRUCTION AND FOREIGN LANGUAGES. 
(By a Correspondent.) 

OnE inevitable result of the great world conflict will be 
a tendency towards closer co-operation among scientific 
and technical workers in the immediate work of recon- 
struction, and in the many problems that will in the future 
necessarily present themselves for solution, as the outcome 
of the changed conditions produced by the war. Indeed, 
this spirit of rapprochement is a vital necessity to the 
mutual development of scientific thought. 

This question of collaboration has already been recog- 
nised by our French Allies, and they are arranging, under 
the auspices of the French Society of Civil Engineers, to 
hold an inter-Allied conference in France to deal with 
questions intimately connected with the reconstruction of 
the invaded territories. All the Allied nations are to be 
invited to participate in this conference, from which 
important results are forecasted. While this represents a 
step in the right direction, it is but a beginning. The same 
principles must be applied to all branches of science and 
technology. 

It is generally admitted that Germany before the war 
sought—not always honourably, it is true—to impose on 
the less scientifically educated nations the spirit of her 
several schools of thought. This she did by various 
means : (1) by the wide dissemination of text-books and 
scientific publications; (2) by sending her professors 
broadcast, with the main idea of impressing other nations 
with the breadth of her culture (?); (3) by attracting 
foreign students to her universities and technical colleges ; 
and (4) by divers artifices too numerous to mention. 

Now as regards (1) above (the dissemination of scientific 
literature) : in the new order of things this should take the 
form of an interchange of scientific literature, which can 
best be assured by a clear understanding of the reciprocal 
value of scientific data to the countries concerned. It 
implies, a priori, a more thorough instruction in foreign 
languages, regarded from the technical standpoint, than is 
at present provided in technical colleges in the Allied coun- 
tries. It is a very deplorable fact that the great majority 
of British science students are unable to follow a scientific 
demonstration evenin French. They are too often content 
with an epitome—in many cases incomplete—in their own 
language. How, then, can they expect ever to express the 
results of their investigations in another language? In 
this connection bi-lingual or even polylingual publications 
would help considerably ; but it must be remembered that 
such publications, as a rule, appeal to a limited circle of 
investigators, who prefer the medium of the well- 
established journals. I suggest, as a condition to the 
granting of a diploma in science or technology, that candi- 
dates be obliged to present a thesis in a foreign language, 
e.g., French or Italian. The value of this would be two- 
fold; it would train the student to think in another 
language, as well as to present his arguments in logical 
order. In order to carry this idea into effect, foreign 
scientific publications should be rendered more accessible 
to the student, who should also be encouraged to subscribe 
to some well-known periodical himself. This would also 
lead to the compilation of better technical dictionaries in 
foreign languages than exist at present. German enter- 
prise in this latter direction is, of course, recognised. 

(2) Provided the language difficulty were satisfactorily 
overcome, it should be possible for university and college 
authorities in the different countries to arrange for courses 
of lectures from eminent foreigners who have specialised 
in some branch of science, such lectures being delivered 
in the language of the country concerned. This inter- 
change of teachers would do much to promote a closer 
understanding, and make students better acquainted with 
scientific thought in countries other than their own. 

(3) Assuming, again, the settlement of the language 
question, universities and technical schools in the Allied 
countries might well take more active steps to attract 
students from abroad. This arrangement would supple- 
ment and perfect (2) above. 

Turning to the general question, there is no doubt that 
frequent international conferences on vital questions of 
science and technology will prove in the future to be a 
valuable asset to scientific development, supposing the 
fundamental spirit of collaboration to be appreciated, and 
that questions of national amour propre can be eliminated. 
Such mutual assistance will go far to prevent misunder- 
standings in the greater struggle before us, as well as to 
secure that spirit of solidarity which will surely emerge 





from the present war, 
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SIX-TON STEAM WAGON. 


Ricut from the birth of the motor car movement in 
this country, Lancashire engineers have played a pro- 
minent part in pioneer;work connected with the steam 
wagon. The Preston district produced two of the earliest 
builders of this type of vehicle, and Liverpool provided 
the means in 1898, 1899 and 1901 for carrying out a series 
of road tests, which, perhaps, did more service for the 
builders by showing up the weak points of their machines 
than any which have since been held. Preston has now 
provided a third firm of steam wagon builders in Messrs. 
Atkinson and Co., who have had very considerable experi- 
ence in the maintenance and repairing of wagons of various 
types. With this experience and considerable inventive 
talent the firm has succeeded in placing on the market 
a 6-ton steam vehicle, which has many original features, 
the chief of which are in connection with the engine and 
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boiler. A further point in the design of this machine is 
that it has been got out with the object of running ex- 
clusively on rubber tires, so that the higher road speeds 
may be maintained without either breaking the law of 
the country or racking the machine unduly. Another 
advantage, and a very material one, claimed is that 
the whole machine is lighter than others for a similar load. 
As will be seen from the general illustration of the wagon, 
the cast steel wheels are much lighter than would have 
been necessary if there had been no elastic medium between 
the rim and the road. Another unusual feature of the 
wagon is the brake, which is operated by steam. 
Herewith and on page 495 we give a number of illus- 
trations showing the wagon itself and its leading fea- 
tures. Taking the steam generator as the first item of 
importance, it will be seen from the drawing that it 
differs fundamentally from all other steam wagon gene- 
rators, It is of the vertical water-tube pattern, very 


BOILER 





substantially built, with tubes slightly inclined from the 
horizontal plane, and no screwed tubes are necessary. 
The working pressure is 230lb. per squareinch. The heat- 
ing surface is 54 square feet, grate area 3.3 square feet. 
The inner portion A forms the fire-box and combustion 
chamber. The outer casing is in two parts, the lower part 
B being welded tothe fire-box, while the upper portion C 
is secured to the inner part and lower section by nuts and 
bolts. The fuel and clinker openings, D E, are welded 
to the fire-box and outer shell. In the combustion cham- 
ber is a double continuous coil of tubing F, forming a 
superheater, through which \the steam passes on its way 
to the engine. The general arrangement is such as to 
permit of easy access for cleaning and inspection. The 
top portion and the chimney, are readily removed. Unlike 
most vertical boilers, this generator is fired from the bottom 
by means of a chute, and the risk of scorching the cab roof 
when firing from the top is thus avoided. The driver 
merely removes the lid off the chute by means of his foot, 
and allows a certain amount of coke to drop from the adja- 
cent bunker into the fire-box. It is claimed that with this 
arrangement the level of the fuel is kept within strict 








exhaust valve cam shaft forces oil to all the cams through 
tubing. The boiler feed pump is driven by means of 
an excentric on one end of the engine crankshaft, as 
shown in the bottom drawings on page 495. This view 
also illustrates clearly the valve mechanism and gearing. 
From the general views of the engine given on page 496, it 
will be seen that large handholes with covers are pro- 
vided to give easy access to the glands and other parts. 
The back axle is driven from the engine direct by means 
of chain gearing, no change speed gearing being inter- 
posed. To enable the demands on the engine to be regu- 
lated according to the road and load, a variable cut-off 
is available. This is rendered possible by longitudinal 
movement of the cam shafts, the cams on which are 
tapered so as to give more or less lift to the valves. In 
this manner, we are informed, the cut-off can be varied 
from 75 per cent. to 50 per cent. of the stroke. The cut- 
off is regulated by means of a lever and sector in the cab, 
with four positions, two being for forward movement, 
one for neutral, when steam may be blown through the 
cylinders, and one for reversing the direction of move- 
ment of the wagon. In the last-mentioned position the 



























































DRIVING AXLE 


limits, leaving ample combustion space, giving a high 
thermal efficiency, and saving the fire bars. The situa- 
tion of the clinkering door at the front of the boiler is 
another advantage, facilitating the lighting up of the fire 
and clinkering operations. It may be mentioned that 
the boilers are made by the firm of Joseph Adamson and 
Co., Limited, Hyde. 

The special feature of the engine is the valves, which 
are neither of the slide nor poppet type, and the makers 
claim that all troubles due to the use of superheated 
steam are thereby avoided. The engine is of the double- 
acting twin type, with cylinders 6}in. diameter by 10in. 
stroke, giving a road speed of 8 miles per hour at 200 
revolutions per minute. It, see page 495, is totally enclosed 
and lubricated on the splash system. The valves are 
large steel balis, of which there are four, operated direct 
from cam shafts by tappets. There are two cam shafts, 
and the steam inlets are placed above and the exhaust 
ports below. The exhaust cam shaft is driven from the 
engine crank shaft by a shaft and bevel gearing, and from 
this through bevel gearing and a vertical shaft the inlet 
cam shaft is operated. All this mechanism is situated 
in a casing and runs in oil, while a small oil pump on the 


cut-off is at 75 per cent. of the stroke. The valve details 
are given in the lower right-hand corner in the bottom 
drawing on page 495, G being the hardened and ground 
ball valve, which is pressed on to the soft steel seating H 
by means of a hollow brass plunger J actuated by a 
coil spring K. The ball is lifted off the seating by means 
of a fappet operated by the cam M, adjustment being 
provided at N. 

The driving axle, of which a sectional illustration 
is given above, differs from other makers’ axles 
in one or two important respects. It is of the solid 
type, one road wheel being rigidly mounted on the shaft, 
and the other on a sleeve or bush S, which surrounds the 
shaft, and is efficiently lubricated by means of lubricant 
contained in the recess O of the wheel. The differen- 
tial gear wheels T are secured to flanges P, Q by means 
of nuts and bolts, as shown. The main bearings are 
also well lubricated by means of oil pads submerged in 
the axle-boxes R. The axle is a special heat-treated mild 
steel forging, the bearings being 5in. diameter by 64in. 
long. The differential wheels are enclosed and run in 
oil, and the thrust from the axle to the frame is taken by 
steel radius rods and nuts, with a locking device, The 
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SIX-TON STEAM WAGON 


ATKINSON AND CO. PRESTON, ENGINEERS ; 
(For description see page 494) 
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Part Plan of Steering Gear 
FRONT AXLE AND STEERING GEAR 
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front axle, shown in one of the centre drawings on page 
495, is a solid drawn steel tube, on which are shrunk 


bronze bushed cast steel end pieces for carrying the bear- | 


ings for the stub-axle pivots. The bearings are made 
in halves for ease of dismantling. The steering gear is 
designed on the usual Ackerman principle, with ball-and- 


socket joints operated by a screw and nut, all totally | 


enclosed and self-lubricating—see pege 495. 

As previously mentioned, the machine is fitted with a 
steam brake—see the other drawing in the centre of page 
495—-which operates on a large drum, bolted to the main 
driving sprocket on the rear axle. It will be seen that 
the brake band is anchored to the frame of the wagon 
at U, and is supported by the spring V, and is lined with 
Ferodo. When steam is admitted to the rear end of the 
brake cylinder W, the piston and rod are forced inwards, 
and the brake band is tightened round the drum by means 
of the lever X. Means for adjustment are provided. The 
brake is released by exhausting the steam from the cylin- 
der when the spring Y, on the rod Z, returns the mech- 
anism to its normal position. If desired, the piston-rod 
ean be extended through the front end of the piston, and 
a hand-operated gear be applied toit. To operate the steam 





In view of repeated inquiries, and also because of a very | ments the stress has to be produced by the elasticity of 


alarming experience, it was decided to deal with the ques- 
tion on more comprehensive lines. 


acid and basic, Bessemer steel, and wrought iron. 
were cut into 10in. lengths, curved in boiler rollers, placed 


samples were nearly flattened as shown in Fig. 4. In 


the meantime four autoclaves were procured, one set of 


four samples was inserted in each one of these, caustic 
soda solutions of various strength were poured into the 
several autoclaves, which were then hermetically sealed, 
and placed in the steam space of a Babcock and Wilcox 
boiler, and left there for four months. 

On removing and opening the autoclaves it was dis- 
appointing to find that the treatment had entirely 
removed the spring out of the samples, the least turn of 
the bolt nut allowing it to be slacked back entirely. The 
condition of maintaining the samples in a stressed con- 
dition had, therefore, not been fulfilled, and on testing 
the samples, by bending them, it was found that their 
ductility had not been impaired in the least. 


Accordingly four 


sets of bars were obtained, viz., open-hearth steel, both | 
They | 


back to back between two stout iron plates—see Fig. 3— 
and the end screws were then screwed down, whereby the | 





the material, and if that fails the stress disappears. ‘The 
case is different in a boiler, for there the stress is due to 
the boiler pressure, and though the caustic may relieve 
some stresses, as is shown by the flying off of rivet heads, 
the average stresses will be maintained, and some local 
stresses may even be increased. 

Professor Heyn has published nothing on this subject, 
but wrote that he could not confirm my results. Pro- 
fessor Parr, in the 94th Bulletin of the Illinois University, 
deals with the following points. He notes a change of 
electrie potential if steel is immersed in caustic. The 
tensile tests showed a reduction of tenacity of about 
30 per cent. after treatment, but this reduction was not 
influenced by change of density of the liquor. The elon- 
gation improved about 10 per cent. The samples which 
were stressed during exposure behaved in the same way. 

Judging by our experiments and the description of 
Professor Parr’s, it is doubtful whether his samples were 
really stressed while exposed. He also submitted some 
of his exposed samples to alternate—fatigue—stresses 
and found about 20 per cent. reduction in the number of 
reversals of stress before fracture occurred—see later. 








brake a valve is provided in the cab, and this enables the 
steam to be passed either from the boiler to the brake 
cylinder or from the latter to the feed water heater, and 
thence to the exhaust. 

The water tank has a capacity of 170 gallons, and the 
fuel tank 4 ewt. of coke. The road wheels are fitted with 
rubber tires, those on the front wheels being 970 mm. 
diameter by 160 mm. section, and on the rear wheels 
1070 mm. diameter by 160 mm. section, twin type. 








THE ACTION OF CAUSTIC LIQUORS ON STEEL 
PLATES. 


EXCERPT FROM MR. C. E. STROMEYER’S ANNUAL 
REPORT TO THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 


In consequence of the revival of the colour industry 


the question of strengths of autoclaves and the influence 
of caustic liquors on steel has again had to be dealt with. 
The latter question seems to have been taken up by Pro- 


fessor Heyn, in Berlin, and by Professor ‘Parr, in Illinois, | 
but it appears that neither professor has been able to re- | 
These had not been published | 


produce my early results. 
because it was intended to deal with the question more 
exhaustively, and if possible to devise a reliable test for 
brittleness due to caustic soda, and to determine whether 
there is any difference of behaviour for different qualities 
of steel and iron, for varying stresses, strengths of liquor, 
and periods of exposure. 

Our recent experience of the action of caustic soda was 
with some evaporator tubes. These cracked above and 
below the tube plate. At the plate zone, where the ex- 
pander had produced a compression stress in the tube, 
there were no cracks; but tube plates, in which there 
would be tension stresses, and also occasional rivets, were 
very seriously affected. In order to ascertain whether, 
as suspected, the embrittlement of steel in contact with 
caustic liquor occurs only when the steel is in tension, 
the following experiment was carried out. 

Several pairs of rings, as shown in Fig. 1, were cut out 
of a solid plate. Some of these rings had taper inner edges, 
others had taper outer edges. They were placed one above 
the other, as shown in Fig. 1, and the one ring was driven 
over the other as shown in Fig. 2. By this means the outer 
ring would be maintained in a condition of tension, and 
the inner one in compression. There were altogether seven 
rings. One ring was not stressed, but boiled for a short 
time, one pair was annealed before stressing, the other two 
pairs were not annealed. The one annealed, the other un- 
annealed but stressed rings were placed in a caustic evapo- 
rator in which the density was not excessively high, and 
these were returned to this office after four months’ expo- 
sure. All the rings were then cut up into small segments, 
and of each ring one short piece was bent inwards, and 
the other outwards. The results were very consistent. 
All the untreated samples, and also all those which were 
in a compressed condition when exposed to the caustic 
bent double without the least sign of cracking ; but the 
two, the annealed and unannealed, rings which were in 
tension while exposed to the caustic cracked in innumer- 
able places when bent. These cracks appeared both on 
the outer surface, which was in direct contact with the 
caustic, and on the inner surface which was not in contact 
with caustic, but was pressing hard against the compressed 
inner ring. Evidently, therefore, the influence of the 
caustic had penetrated through }in. of metal. 
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, This experience was very disconcerting, and may 
| account for the results obtained by Professors Heyn and 
Parr, who could detect no effect due to straining. The 
experience is, however, not without practical interest, 
as it points to a possibility that caustie liquor may cause 
a slacking back of rivets and caulked edges and lead to 
leakages. The experience also reminded us that during 
the previous tests it had been noticed that the two rings, 
Fig. 2, which had not been exposed in the evaporator 
; were firmly wedged together, whereas the exposed ones 
dropped apart quite easily. Evidently, nearly all the 
spring had gone out of the metal. 

The caustic liquor had, however, produced a very 
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marked effect on the samples—Fig. 4. 


machine, and had to be sawn in two. Much to our sur- 
prise, the band saw would not look at them, and milling 
cutters, which were then used, had to be run at the very 


the original bars could be cut quite easily at the highest 
speed. 





tain the samples in a strained condition, for in our experi- 


The samples, as | 
bent and exposed, were too wide for the impact testing | 


lowest speed, and even then broke their te2th, and yet | the telephone. 


The impact test results were about 10 per cent. lower for 
the treated than for the untreated specimens. 

Professor Parr’s most important results are his deter- 
mination of the hydrogen, which is absorbed by steel and 
iron when immersed in caustic soda, and, as it is well 
known that hydrogen makes certain steels very brittle, 
these determinations should explain the brittleness. How- 
ever, as already stated, this brittleness seems to be pro- 
duced only if the steel is stressed during exposure, but 
details of the conditions have not yet been determined. 
In our tests a change of density could not be detected. 








PERMANENT MEMORIAL TO WOMEN’S WORK 
ON ENGINEERING MUNITIONS. 

Ir is part of the scope of the Women’s Section of the 
National War Museum that it should contain a permanent 
collection of engineering exhibits, illustrating the pro- 
ficiency attained by women in work of an engineering 
nature in connection with the manufacture of munitions 
of war. The range of women’s work on munitions, and on 
other engineering work necessary to the war, is so vast that 
a special committee has been formed to undertake the work 
of collecting suitable specimens, and firms are invited to 
assist this committee by submitting particulars of such 
examples as they would be willing to present to the 
National War Museum. 

The collection is only intended to illustrate the nature of 
work which women have undertaken since, and in conse- 
quence of, the war; and it will include details of aero- 
engines, aeroplanes, steam and other engines, motor 
vehicles, machine tools, guns, small arms, projectiles, 
gauges, cutters, and small tools, gun-sights, and other 
articles coming within the limitation mentioned. The 
name and address of the firm giving the specimens may be 
recorded in a manner approved by the committee, either 
on the specimens or on the case containing them. 

It is hoped that firms employing women on engineering 
work in connection with the making of war material will 
be willing to contribute specimens which will constitute 
a permanent memorial and record of the work women have 
done in the war. 

Communications should be addressed to the Hon. 
Secretary of the Women’s Work Sub-committee, National 
War Museum, 9, Queen Anne’s Gate, London, 8.W. 1. 
It is not desired that samples should be sent in the first 
instance, ‘ 








On January Ist last there were, on the railways of the 
United States, 32,694.6 route miles protected by auto- 
matic signals, and 65,453.3 route miles protected by the 
ordinary block system, a total of 98,407.9 miles protected. 
This was an increase over the previous twelve months of 
2012.1 miles of the former, and a decrease of 179.8 miles 
of the latter form of protection. The number of block 
sections was 57,228, as compared with 54,171. Of the 
total of 247,967 miles reporting to the Inter-state Com- 
merce Commission—whose Division of Safety has com- 
piled the figures in question—there were 149,456 miles 
using the telegraph for train dispatching, and 103,393 
The use of the latter in substitution of 
the telegraph is greatly increasing, because of its more 
ready adaptability to everyday conditions, no need for 


It will be no easy matter to devise tests which will main- | men to be trained, cripples may be employed, and, above 


all, the speaker’s voice can be recognised. 
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RAILWAY MATTERS. 


Ow1ne to the scarcity of coal’on the Italian State rail- 
way, it was decided to withdraw 173 trains as from Nov- 
ember 25th. 


Steps have now been taken on the Underground system 
to afford relief during the ‘‘ rush hours” on the ‘‘ Baker- 
loo” trains to and from Watford. This will be done by 
providing six-car instead of five-car trains. 


Ir was stated in the House of Commons on the 3rd inst. 
by Mr. Wardle that estimates prepared by the railway 
companies since the initiation of the coal transport scheme 
showed that the savings actually effected tended te confirm 
the original estimated saving of 700,000,000 ton-miles 
a year. : 


Tue Under Secretary for War said in the House, on the 
20th ult., that ordinary leave to soldiers involving travel 
by trains on Saturdays, Sundays and Mondays was pro- 
hibited, but provision was made for such journeys under 
sp2cial circumstances. The regulations were necessary 
owing to the great demand on the resources of the railway 
companies, but they were more favourable to the men than 
thoss previously in force. 


Tue Parliamentary Secretary to the Board of Trade 
recently stated that the railway companies were fully 
alive to the importance of quick transit of coal wagons to 
and from collieries. Investigation into complaints as 
to delays had shown that they were principally due to an 
excess in the number of privately owned wagons received 
at the collieries, which had consequently caused a conges- 
tion in railway and colliery sidings, and had necessitated 
the companies holding the wagons back at the stations. 


THE President of the Board of Trade recently received 
a deputation which urged the need of reform of the railway 
system of collecting and distributing merchandise, on lines 
recommended by Mr. A. W. Gattie. It is claimed that 
hy the establishment of a Goods Clearing House system 
the whole of the terminal work of London could be done 
on 1 per cent. of the present space, in 1 per cent. of the 
time, and at 20 per cent. of the cost of the present system. 
Sir Albert Stanley gave a sympathetic hearing to the 
deputation. 


Accorp1NnG to the Board of Trade returns the following 
is the value of the railway material exported during the 
first ten months of the present year, the figures for the 
corresponding months of 1916 being given in brackets :— 
Locomotives, £1,406,159 (£1,023,865) ; steel rails, £618,524 
(£542,230); carriages, £233,637 (£440,996); wagons, 
£374,758 (£568,443); wheels and axles, £119,492 (£341,553); 
tires and axles, £470,857 (£498,835); chairs and metal 
sleepers, £66,081 (£91,145); miscellaneous permanent way 
material, £410,842 (£439,450); totel permanent way 
material, £1,095,447 (£1,072,825); the weight of rails 
exported was 34,933 tons (47,453 tons), and of chairs and 
metal sleepers, 5168 tons (9932 tons). 


AN interesting case under the Employers’ Liability Act 
was recently heard in the Basingstoke County-court. An 
engine-driver and his fireman got down off the footplate 
and stood on an adjoining siding whilst they trimmed the 
point of a shovel on one of the rails of the siding. Whilst 
in this act they did not hear an engine approach and the 
driver was knocked down and killed. His widow made 
a claim on the London and South-Western Railway under 
the Act, but as there was an engine shed near where the 
shovel could have been trimmed, the judge decided that 
whilst the trimming was part of the man’s duty, in standing 
on the siding the man was incurring added risk, and 
judgment was given for the railway company. 


On the Illinois Central main line between Chicago and 
New Orleans there are ninety-one places where the speed 
of freight trains is, by some local requirement, limited, 
often to eight miles per hour; the aggregate distance over 
which this reduction is called for is fifty-seven miles. 
Between Chicago and Omaha there are thirty-six restric- 
tions for freight trains, and the same number for passenger 
trains. On the whole system there are 480 restrictions. 
Practically every city, town, and hamlet has one, 
and it has been calculated that the time lost by these 
reductions in speed is equivalent to a day’s work for 
49,883 men ; to the waste of 361,533 tons of coala year— 
at present prices, worth 758,030 dols.—to the waste of 
10,021 locomotive days a year, and of 248,522 freight car 
days a year. 


NEGOTIATIONS between the Railway Executive Com- 
mittee—acting on behalf of the Government—and the men 
to which we referred in this column a week ago, came to a 
sudden end on Wednesday, the 28th, owing to the em- 
ployees in the Liverpool district adopting a ‘ go-slow ” 
policy. On the evils of this method of working being 
pointed out to the men by the National Union it was 
stopped, and the meetings were resumed, with the result 
that an increase of 6s. per week was granted. As the 
Committee on Production had awarded the enginemen 
only 5s., it was necessary to give the latter another 
shilling and this was done. The Railway Executive 
Committee has issued a statement to the Press, pointing 
out that in these negotiations they have not been acting 
on behalf of the companies, but at its request, as represent- 
ing the Government. 


ANSWERING, on the 28th ultimo, a question by Major 
Newman, Mr. Wardle said that it was not cerrect to say, 
as was suggested, that the train services on the Under- 
ground railways of London had been reduced. On the 
contrary, they had been substantially increased during 
the war. From a statement issued by the management, 
and published in the Pall Mall Gazette, it appears that, as 
compared with the winter of 1914-15, there is a maximum 
of 151 trains per hour passing a given point on the “‘ Baker- 
loo ”’ line, as compared with 52; 126 on the Piccadilly line, 
as against 93 ; 175 on the Hampstead tube, as compared 
with 80 ; 145 on the City and South London, and 126 on the 
Central London, as against 96 and 77 respectively. The 
total week-day car mileage has been increased approxi- 
mately from 78,000 to 122,000. The statement adds that 
“the undoubted overcrowding is partly due to the diminu- 
tion in surface transport facilities, and the change in the 
evening habits of the public, who are returning to their 
homes at a much earlier hour than there has been any 
previous experience of in London ; there being compara- 
tively no traffic at all in the streets in th: latefevening.” 








NOTES AND MEMORANDA. 


> FuERE are over 100 electric taxicabs in service upon the 
streets of Detroit, the home of the American petrol motor 
industry. 

THERE are close on 200 different makes of farm tractor 
produced in the United States, the majority of which are 
entirely unknown in this country, says Commercial Motor. 


THERE are alout 40,000 bore-holes producing natural gas 
in the United States. Of the number about 12,000 are in 
Pennsylvania. The value of the output for the year is 
about £16,000,000 per annum. 


Berore the war, if an aeroplane was provided with one 
horse-power for every 28 lb. of weight, it was considered 
capable enough for use over the battle lines. Now the 
fast scouting machines may have this amount of power 
for every 8 Ib. or 10 lb. of weight, and even less. 


AccorpInc to a recent issue of the Pester Lloyd (Buda- 
pest), a group of manufacturers has decided to establish 
new works for the manufacture of aluminium in the 
Hungarian county of Bereg. The metal is to be manu- 
factured from alunite—alum stone—under a new patent. 
The erection of the works is to be commenced shortly. 


Tue highest steam pressure now in ordinary use for 
steam turbines is 300 lb. per square inch, but boilers are 
under construction in America for a pressure of 350 Ib. 
per square inch, and one has been in successful operation 
in the British Thomson-Houston Company’s works for 
more than a year. The superheat is chosen so as to make 
the initial steam temperature fall between 600 deg. and 
700 deg. Fah. 


Tue total value of all munitions and supplies purchased 
from Canada since the inception of the shell-making 
industry from September, 1914, to September, 1917, is 
approximately £140,000,000. The work carried on 
embraces no less than 400 factories and plants in the 
Dominion, three-fifths being directly associated in the 
production of shells, and two-fifths associated with the 
production of components, basic supplies, and ship- 
building. 

THE boiling points of many common metals are 
sufficiently high to indicate that a tempsrature of at least 
1500 deg. Cent. might easily be read by the aid of liquid 
couples. The question immediately arises whether metals 
in the molten state develop an E.M.F. suitable for pyro- 
metric work. The results so far obtained, says Mr. Chas. 
R. Darling, indicate that in general the thermo-electric 
properties are unaffected by fusion, and that a temperature 
E.M.F. curve shows no discontinuity at the fusion point. 
Exceptions to this rule are furnished by bismuth and 
antimony, both of which show an abrupt bend in the curve 
at the melting-point. 

WHEN using a compensating type contact making 
voltmeter in the same current transformer secondary as a 
wattmeter an appreciable error may arise in the registration 
of the meter, because of the magnetic interlinkage between 
the contact maker current and potential coils. In other 
words, an E.M.F. is induced by the potential coil in the 
current coil, the phase displacement and magnitude of 
which depends upon the load characteristics of the circuit. 
This E.M.F. may lead to registration error of the watt- 
meter; hence, where accurate metering is wanted, a 
separate current transformer should be used, says Mr. 
J. C. Rutherford in the Electrical World. 


THERE has recently appeared upon the commercial 
market an anti-friction alloy which is made by impreg- 
nating graphite with molten metal under hydraulic pres- 
sure. By this method the high lubricating nature of 
graphite is combined with the mechanical strength of the 
metal used, and the resulting alloy has been found to 
possess many desirable properties which tend to give a very 
promising future in the realm of mechanics. While 
bearings made of this substance must of necessity be 
restricted to a limited size, their manufacture forms a 
practical and noteworthy achievement in the great field 
of scientific endeavour. This substances has become 
known as graphalloy. 


AccorpDING to the official monthly bulletin, the New 
South Wales oversea imports during June were valued 
at £1,988,026, and show a decrease of £1,091,404, or 35.4 
per cent., as compared with the corresponding month of 
last year. The total for twelve months, July to June, 
1916-17, was £32,740,566, a decrease of £648,082, or 
1.9 per cent., in comparison with the figures for 1915-16. 
The oversea exports during June amounted to £3,534,126, 
being an increase of £1,214,137, or 52.3 per cent., as 
compared with the corresponding month of last year. 
For the twelve months, July to June, there was an increase 
of £1,170,172, or over 2.8 per cent., compared with the 
same period for 1915-16. 


As recently as 1900 as much as 65 per cent. of the world’s 
output of nickel was obtained from the New Cale- 
donia ores, the balance being furnished by Canadian ores. 
New Caledonia, although discovered and named by 
Captain Cook in 1774, was not claimed by any European 
country until 1854. Since 1900 Ontario has forged ahead 
with its production. The world’s output has increased 
sixfold since that time, and of this Ontario now furnishes 
about 80 per cent. The main factor in this change is the 
great difference in the size of the ore bodies in the two 
countries. Whereas those of New Caledonia are reckoned 
in at most hundreds of thousands of tons, the Sudbury 
(Ontario) deposits are measured in millions. 

In a lecture entitled ‘‘ The Economics of Bridge Design,” 
Dr. J. A. L. Waddell, at the School of Engineer- 
ing, Kansas University, said the question of what is 


the economic limit of length of simple-truss spans as’ 


eompared with cantilevers is still a moot one. Professors 
Merriman and Jacoby place it in the neighbourhood of 
600ft., but the speaker had occasion to compare simple- 
truss spans of 700ft. and 800ft. with the corresponding 
cantilever structures, and had found the former more 
economic. The continuity of cantilever spans in resisting 
wind loads lowers the requirements for minimum width 
from one-twentieth to about one-twenty-fifth of the 
greatest span length, and hence, because of substructure 
considerations, gives an advantage to the cantilever type 
that im certain extreme cases more than offsets its 
disadvantages of greater weight of truss metal. 





MISCELLANEA. 





AccorpinG to the Commercial Motor, forty acres of 
warpland was recently ploughed in six ten-hour days by 
motor traction manned by soijdiers and ploughmen. This 
constitutes a record accomplishment. 


Ar the present time the largest use of cellulose acetate 
in the United States is for the manufacture of varnishes, 
particularly airplane cloth varnishes. The business has 
naturally had tremendous stimulus since the war broke out. 


H.M. TrapE ComMMIssIONER in Australia reports that 
the Secretary of Electrical Exploitations and the Bureau 
of Special Investigations, Tokio, recently arrived in Sydney 
with the intention of touring the Commonwealth in 
order to make inquiries about electrical undertakings, 
with a view to studying the Australian markét for elec- 
trical machinery and equipment, in the interests of 
Japanese manufacturers. 


Tue Hon. Sir Charles Parsons, K.C.B., F.R.S., Member 
of Council of the Institute, is to give the eighth annual May 
lecture before the Institute of Metals next spring. The 
lecturer will deal with the subject of the formation of 
diamonds. For over thirty years he has been experi- 
menting upon the production of artificial diamonds. An 
account of his researches, which have an important 
bearing on many branches of applied science, cannot 
fail to be of the greatest interest. 


AT a recent meeting of the Housing and Town Plan - 
ning Committee of the Lincoln City Council it was stated 
that the war had produced a marked increase, estimated 
at 5000, in the working-class population. The proprietors 
of the large works were most emphatic in their opinion 
that the increase would be permanent. One thousand 
new houses are required in the city at once, and at the 
close of the war a further number of houses, calculated 
at the rate of 300 for each year. The Council, prior to 
the war, acquired 66} acres of land for the erection of 
houses for the working classes, and was proceeding with 
plans, &c., at the outbreak of war. The scheme provided 
for about 800 houses. : 


ACCORDING to &@ communication of the Chinese Ministry 
of Agriculture and Commerce, the number of modern 
factories in China at the end of 1913 was 21,713, with 
631,000 workmen. Of these factories, 347 were using 
power, and consuming annually 900,000 tons of coal. 
There were 296 steam engines, developing a total of 
43,448 horse-power, 141 electric motors, of a total of 
20,198 horse-power ; and 212 motors of various systems, 
developing a total of 2200 norse-power. Of the 21,713 
undertakings mentioned, 4642 were spinning, weaving 
or dye works, 6030 were engaged in chemical manufac- 
ture ; 6175 in food manufacture ; 284 on paper-making 
and printing ; and 158 on electrical manufacture. 


THE November issue of “‘ A Thousand and One Uses for 
Gas” (published by the British Commercial Gas Associa- 
tion) is the second in the current series of “ Industrial 
Efficiency Numbers,” and contains the first instalment of 
a lecture recently delivered before the Royal Society of 
Arts on the war-time use of coal gas as an industrial fuel. 
Manifold instances of its successful and economical appli- 
cation are given, which leave no room for doubt that further 
developments along this line will result not only in saving 
coal but in augmenting output. Interesting statistics 
are included of percentage increases since the outbreak 
of war in the consumption of gas for manufacturing and 
power purposes, figures of 500 per cent. and over being 
frequently recorded. 

H.M. Trape Commissioner in Australia has notified 
that the Victorian Railway Department is inviting tenders 
for the preparation and supply of complete plans, working 
drawings, specifications, estimates, bills of material, &c., 
for systems of cylindrical reinforced concrete silos, with 
all necessary operating machinery and equipment, for 
wheat storage installations of various capacities at country 
railway stations and terminal points throughout the State. 
The proposed silos, for which these particulars are re- 
quired, range from structures of 25,000 bushels capacity 
for country elevators, to structures with capacities of 
420,000 bushels at Portland, 1,000,000 bushels at Geelong, 
and 2,200,000 bushels at Williamstown. The Victorian 
Minister of Railways, who is in charge of the State’s wheat 
storage scheme, stated recently that a State Bill was to be 
introduced at an early date providing for the erection of 
120 silos in Victoria, to accommodate about 10,500,000 
bushels of wheat, 6,500,000 bushels of which would be 
stored at the seaboard and the balance in the country. Mr. 
Milne, the Commissioner, is of opinion that there will not 
be much difficulty in securing supplies of cement of local 
manufacture for the construction of the silos required 
in the Commonwealth. On the other hand, however, 
stocks of reinforcing steel are stated to be below normal, 
and there may be a shortage of the steel required for the 
proposed storage silos. 


WHILE we on this side of the world aro chiefly interested 
in the prevention of rainfall, in Australia the reverse holds 
good, and experiments are being carried out ‘‘ down under” 
with an electrical plant for the purpose. The experiments 
carried out are said to be effective. According to a Sydney 
newspaper, careful research showed the inventor, Mr. 
Balsillie, that in fine weather there was a charge of posi- 
tive electricity in the higher regions of the air, and that 
when it rained negative electricity predominated. He 
was studying the effects of mountains on rainfall, and 
came to the conclusion that hills acted as conductors of 
the negative electrical energy with which the earth’s sur- 
face is charged. He argued that all that was necessary, 
therefore, to give flat plains the same advantage as regards 
rainfall as hilly country, was the free passage of the nega- 
tive electricity to the higher regions of the air. His rain- 
making plant now consists of a set of two or three kites, 
which are let up on galvanised flexible wire to an altitude 
of between 4060{t. and 6000ft. The negative current is 
taken from the earth by means of a terminal, which is well 
grounded. Of course, the first essential in the business is 
wind. In his tests at Bookaloo and elsewhere, Mr. Bal- 
sillie has found that rain invariably falls after the kites 
have been in the air for from six to ten hours. In addi- 
tion to the testing station on the Trans-continental Rail- 
way line, another station is being established in the Nor- 
thern Territory for Government experimental work. 
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The Apotheosis of the Destroyer. 


OnLy a few months before the war naval opinion 
was disposed to anticipate the early disappearance 
of the torpedo-boat destroyer. It was already looked 
upon as a nondescript type, which had outlived its 
usefulness, and was fated soon to be superseded by 
the swift submarine, just as the destroyer itself had 
superseded the torpedo-gunboat twenty years before. 
But this view has not been borne out by the expe- 
rience of the war. On the contrary, for all-round 
utility the destroyer to-day probably holds the palm, 
and it is no secret that every one of the belligerent 
sea Powers is turning out vessels of this type as rapidly 
as possible. Among the German boats reported as 
having been in action during the present year were 
several bearing numbers which, in the normal course 
of events, would have belonged to destroyers built 
under the 1919-1920 programme, and there is other 
evidence to show that between eighty and one hun- 
dred new boats have been added to the German Fleet 
since 1914. So far as this country is concerned, state- 
ments made in Parliament by Admiralty representa- 
tives leave no doubt that destroyer construction has 
occupied, and still occupies, a leading place in our 
naval shipbuilding policy, and it will not have escaped 
attention that many new destroyer names, such as 
the Mary Rose and Strongbow—lost in the recent 
convoy attack in the North Sea—have been men- 
tioned in the official communiqués. The Jutland 
Battle despatches also specified severa] destroyers 
which did not appear in the pre-war Navy Lists. 
The truth is that the destroyer bridges an important 
gap in the modern naval organisation. It comes 
between the submarine and the light cruiser, and it 
has certain qualities which neither of these possess 
at present, nor are likely to possess in the near future. 
Compared with the submarine, it has the advantage 
of superior mobility, and, in certain circumstances, 
of greater offensive power. From the last-named 
quality arises, we believe, the fact that the number 
of submarines sunk by destroyer attack is consider- 
ably in excess of the number of destroyers lost through 
submarine attack. To heavier surface. ships, such 
as battleships and cruisers, the submarine may be a 
more formidable menace than the destroyer, but that 
it is remains yet to be proved. Even so, however, the 
submarine menace itself has given the destroyer a 
new lease of life, for the heavy ships now rely mainly 
on the destroyer to defend them from underwater 
attack. 

Taking the characteristics of the destroyers built 
by the principal Naval Powers immediately before 
the war, we find a certain similarity in the main 
features, which suggests the evolution of a universal 
design. There were notable exceptions, it is true, 
but the tendency on the whole was towards a uniform 
standard. The displacement averaged 1000 tons, 
the speed ranged from 293 to 35-knots, and the arma- 
ment generally included several guns of at least 4in. 
calibre, besides torpedo tubes. In the minor details 
there was more divergence, especially in armament. 
The British practice was to strengthen artillery power, 
while the Germans appear to have laid more stress 
on the torpedo, and their latest pre-war boats carried 
six tubes, but only a couple of low-velocity 
guns. In the United States an effort was made to 
combine both offensive elements in the highest degree, 
and the 1914 destroyers carry no less than twelve tor- 
pedo tubes, in addition to four 4in. guns. The French 
boats of the ‘ Bouclier”’ class, launched in 1910 and 
onward, represented something of a compromise both 
in displacement and armament, for the units of this 
class vary from 690 to 900 tons, and are equipped 
with two 4in. and four 9- ~pounder guns, and four 
tubes. Some of them attained what. were then re- 
garded as extremely high speeds, the nameship of 
the ela8s having made 35.4 knots on the measured 
mile. Italian constructors, following, as usual, a line 





of their own, built several remarkable vessels, which 
seemed to foreshadow the fusion of the destrover 
with the light cruiser. From the “ Indomito” class 
of 1911 they proceeded to the “Carlo Mirabello ” 
group, jumping from 700tons to 1500, but reducing the 
speed from 35 to 32 knots. All the later Italian boats 
were heavily armed, mounting at least one 4.7in. 
gun, though the number of tubes. rarely exceeded 
three. Russia had adopted the Novik as the model 
for all her new destroyers, and had thirty-six boats 
of this class under construction on the outbreak of 
war. The Novik was 338ft. in length, displaced 


1260 tons, and with engines of 40,200 horse-power 


had developed the remarkable speed of 37.3 knots. 
Her armament consisted of four 4.lin. Q.F., 
several lighter guns, and six torpedo tubes mounted 
in pairs. Judging by these details she was one of 
the most formidable destroyers in existence, and her 
large capacity for oil fuel gave her a very wide radius 
of action. Among the lesser Powers Chili was fore- 
most in developing the destroyer. In 1910 she 
ordered from British yards a group of boats which, 
although classified as destroyers, were in many re- 
spects more akin to light cruisers. They displaced 
1430 tons, and had machinery intended to realise 
32 knots. Thé armament consisted of six 4in. guns, 
with three torpedo tubes. Both the exceptionally 
high freeboard and the roomy accommodation for 
the crew made them very seaworthy and habitable 
vessels, while the fuel capacity of 500 tons was suffi- 
cient for a cruise of several thousand miles. Thus 
in armament, sea-keeping qualities, and radius they 
were equal, if not superior, to the average third-class 
cruiser, and had the additional advantage of ex- 
tremely high speed. Turbine machinery and oil 
fuel are the factors mainly responsible for the striking 
development of the destroyer type in recent years. 
Great displacement is no longer essential to the 
attainment of high velocity, nor does the maintenance 
of maximum speed entail any particular hardship on 
the firemen or engineers. The fact that displacement 
has increased is principally due to the desire to mount 
a more powerful armament and to obtain better 
nautical qualities. But it has been shown that all 
these desiderata may be comprised in a vessel of not 
more than 1000 tons, and when the records of the 
war become available, we shall probably find that a 
vast amount of useful work was performed by the 
destroyer of moderate tonnage. Vessels of this type 
have been largely used for patrol and convoy duty, 
in place of the more costly but equally vulnerable 
light cruiser, and they are simply invaluable for anti- 
submarine work. According to the American Naval 
Secretary, “ they are the one thing that a submarine 
fears.” 

Without a detailed knowledge of: all that has 
occurred at sea during the war, it is impossible to 
forecast with any certainty the lines of future naval 
development. But, with this reservation, we ven- 
ture to assert that the destroyer is assured of a pro- 
minent place in the category of naval weapons for 
a good many years yet, more especially as, for the 
time being at least, it is the most effective antidote 
tothe submarine. That underwater craft will steadily 
grow in efficiency is not to be doubted, but years must 
elapse before they can compete with the destroyer in 
speed and handiness, and until that happens the 
latter will retain its high tactical value both for 
ordinary patrol duty and as a means of protection 
against the submarine. The Battle of Jutland 
showed, moreover, that the destroyer is still to be 
reckoned with as a potent weapon against the capital 
ship. Throughout that engagement no ship on either 
side fell a victim to attack by submarines, but several 
German ships were sunk by destroyers. As the satel- 


lite of a battle squadron the destroyer is able to per- 


form a variety of useful services. It can blind and 
confuse the enemy’s gunners by throwing a pall of 
smoke over the target, it is ready at all times to beat 
off torpedo attack either from below or on the surface, 
or itself to dash in against the enemy’s swiftly-moving 
line and assail him with torpedoes. The submarine 
as yet can do none of these things. Although exact 
figures are not available, we believe the modern des- 
troyer costs no more than the modern submarine, 
but whereas the military value of the latter is very 
restricted, that of the destroyer is almost unlimited. 
As we have observed, therefore, the destroyer, so . 
far from having outlived its usefulness, has estab- 
lished itself more firmly than ever as an indispen- 
sable unit of the naval organisation, and seems 
certain to be perpetuated as a distinct type for a long 
time to come. 


Empire Docks and Harbours. 


Ir the war has demonstrated one fact above all 
others, it is that the very existence of our Empire 
depends ‘upon sea communications. Unless they 
are maintained to the desired degree, all else will 
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be in vain. Thisis a truth which, although partially 
realised in earlier years, was never appreciated at 
its full value until the threat to cut our sea commu- 
nications assumed a virulent form. In directing 
attention to this vital problem in the address he de- 
livered to the London Chamber of Commerce, on 
Tuesday last, Lord D°Abernon rendered useful 
service. His opinion has the authority which attaches 
to his position as Chairman of the Dominions Royal 
Commission which, in the final report just issued, 
deals with the urgent need for, and the means of 
realising, those improvements in overseas communica- 
tions, which, from the point of view of Empire trade and 
prosperity, are of the first importance. It is neces- 
sary to emphasise this point, because, as the report 
observes, its real meaning has been too often obscured 
by other factors, and, in particular, by the prominence 
given to fiscal legislation. Yet it is clear that so long 
as freights are cheaper, and means of communication 
better between the Mother Country and the Dominions 
overseas, and between the Dominions themselves, 
than between foreign countries and the Dominions, 
so long will trade follow imperial channels. Hence 
the need for devising some means of permanent better- 
ment of sea routes within the Empire. 


Although no large scheme on the lines now laid 
down can be undertaken until after the war, it is 
highly desirable that the subject should receive atten- 
tion now, and plans be drawn up for taking practical 
steps at the earliest possible moment. Assuming 
that there is agreement as to the need for the develop- 
ment of cheap, regular, efficient, and rapid transport, 
it is easy to show that it can only be attained by an 
increase in the size and draught of ocean-going vessels, 
and hence by the existence of harbours and waterways 
of a capacity, and particularly of a depth, adequate 
to receive such vessels. These are the points to which 
the Chairman of the Dominions Royal Commission 
directed the attention of the London Chamber of 
Commerce this week, and on which special stress is 
laid in the final report of that Commission. There 
will be agreement with the statement that the pre- 
war facilities for commercial intercourse by sea were 
far below the best available standard. Co-opera- 
tion and. co-ordination between the various autho- 
rities were lacking, these bodies being so concerned 
with rivalry with each other, and the attraction of 
trade to their own ports and docks, that the proper 
development of ocean communication lacked its in- 
dispensable basis. . There was “ little scientific anti- 
cipation of coming events, and still less was there 
preparation on a generous scale for future possibili- 
ties.” It seemed, indeed, as the report states, as if 
other nations had applied to the problem of harbour 
development a clearer vision of the future, and a 
broader comprehension of progressive tendencies. 
Reference may be made to the recent action of the 
United States, which, commencing with the con- 
struction of the Panama Canal, and continuing with 
the reorganisation and development of the great 
harbours on the Atlantic and Pacific seaboards, 
was well in advance of the harbour authorities of 
the United Kingdom and other parts of the Empire. 
In his address on Tuesday last Lord D’Abernon 
dealt with some of the salient points of the reform 
movement. It is true that a determination of the 
best capacity dimensions and speed of ships is a 
matter of extreme difficulty at any time, and at the 
present moment the whole question is complicated 
by the need for the rapid output of tonnage, the bulk 
of which may not be designed on lines which will meet 
the requirements of great ocean routes. It is emer- 
gency construction, but the extravagance in first cost 
and unsuitability of the tonnage for future needs is 
held to be largely the outcome of the want of fore- 
sight in the pre-war period. The fundamental defect 
lies in the inadequacy of harbour accommodation, 
not only along most of the great ocean routes, but 
throughout the world, and particularly in the want 
of co-ordination in the ruling dimensions of harbours. 
Dock and harbour authorities have had the excuse 
that they in vain sought reliable forecasts of 
the probable growth in size of vessels, and were 


limited in their aspirations by the need, not 
of providing for possible future developments, 


but of obtaining a return on the capital to be in- 
_ vested. Lord Pirrie, referring to the Australian 
routes, has expressed the opinion that provided the 
depths of water and harbour facilities permit of a 
steady increase in the size of vessels there will be 
no need to set any limits to such developments. The 
statement is of fairly general application. It is 
common knowledge that an increase of draught 
within certain limits largely increases cargo capacity 
without a corresponding rise in cost of propulsion, 
while it is also true that ships can be run at a high 
speed much more economically if they are of great 
size and draught. It is on these two main argu- 


ments that the case for the large high-speed ship 





rests, and if, as Lord D’Abernon did not hesitate 
to say, the maritime transport of the world was before 
the war conducted by very inefficient instruments 
which kept freights at too high a level, the principal 
cause is to be found in the absence of data governing 
the economy of transportation in large vessels, and 
the want of adequate and co-ordinated harbour 
accommodation. It is probable too much stress 
has been laid on the first point,as those who have 
closely followed shipbuilding developments are 
aware that in practically every case progress has 
been limited by the want of the necessary harbour 
and dock accommodation, rather than by any want 
of enterprise by shipowners or the inability of naval 
architects and shipbuilders to comply with the de- 
mand for such vessels. Whatever may be the case 
at this moment, when a policy of standardised ship- 
building is in progress, there is no reason to assume 
that, given the requisite dock facilities on the great 
ocean routes, the shipping industry will not seek to 
realise to the utmost the advantages of the cheaper 
cost of transport arising from the employment. of 
large vessels designed for the highest speeds which 
are commercially practicable. 

The first step in the campaign for cheaper overseas 
transport is clearly, therefore, the framing of a policy 
of Empire dock development. Lord D’Abernon is 
of opinion, and he will carry many with him in his 
view, that the responsibility cannot wholly be left to 
private initiative, but must be dealt with by superior 
State authority acting independently of the imme- 
diate interest of individuals. He indicated, in his 
address, the lines which a programme of harbour 
improvements, under the auspices of the State, would 
follow, in connection with Empire routes to make 
them available for ships of 38ft. draught. An esti- 
mate of cost on a pre-war basis to bring Empire docks 
up to the requisite standard is about £4,000,000, and 
including the necessary graving dock accommodation, 
a total of £6,000,000, an insignificant expenditure in 
comparison with the result sought to be attained. 
These estimates were criticised as being too low, 
and Sir John Biles raised one or two points, notably 
as to the absolute need, for the success of the big 
ship policy, that the volume of trade be sufficient 
to fill the big ship with no more delay than 
the small ship. On the whole, however, Lord 
D’Abernon may be said to have established a 
case for inquiry. It would certainly be a national 
misfortune if, having the command of the sea, we 
failed to utilise it to the best advantage for transport 
and communication, or, in the words of Lord D’ Aber- 
non, left it to others ‘to apply the principles of 
science to the practical ends of industry and com- 
merce.” 








RANDOM REFLECTIONS. 


[SECOND SERIES. ] 
———_>—_ —— 

THE following curious phrase 
The appears in a r presented by 
Employment Ppe paper p' | Dy 
> hang Mr. Thomas Read to the American 
Institute of Mining Engineers. 
“It must be kept in mind, as a major premise of this 
discussion, that through the rapid increase of invested 
capital in recent years, and the much slower increase 
of labour supply, most corporations have already 
passed over from the position of buying labour to 
selling employment.’ It is worth some effort to 
arrive at the full meaning of this statement, because 
it may contain in a condensed form an economic 
truth of no mean value. The most obvious example 
of the purchase of labour is slavery. From slavery 
descended the hiring of free men in labour markets, 
and from the hirings has come the present system of 
engagement by the week with payment by the hour. 
Each step marked an advance in the emancipation 
of labour, but whilst labour was plentiful the 
exigencies of demand and supply obliged it in some 
sense still to sell itself. We still retain, as a matter 
of convenience, the old term “labour market.”’ 
Now, however, as we understand Mr. Read, labour 
being scarce, owing to the rapid development of 
factories, the works owner no longer goes into the 
market and buys labour, but labour comes to him 
and purchases employment. No longer does the 
employer say, “I will give you a shilling an hour for 
your work.” It is the workman who says, ‘“‘ I want 
employment. What quality have you got to offer, 
and for what output of my hands will you sell it to 
me We must confess that at first sight this looks 
very like a distinction without a difference, but on 
closer consideration it will be observed that it 
embodies the important fact that labour is no longer 
selling itself ; the very last trace of the old “ slavery ” 
disappears, and labour appears upon the market, 
no longer for sale, but as a purchaser, a buyer of 
“employment.” The difference is thin, perhaps, 
but it will very likely satisfy the reformer who is 
often enough out for no more than subtle distinctions. 
We may, too, by examination see more in it. Labour 
for many years has been insistent that it has a right 
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to employment. Just as a public innkeeper is 
obliged to give refreshment and cover to a traveller, 
so, argues Labour, Capital should be forced to give 
employment. Here is the same idea again. Labour 
demands that it should be able to purchase employ- 
ment whenever it desires to do so. The factory 
owner becomes a purveyor instead of a buyer, and 
employment becomes the marketable commodity 
instead of labour. Observe, further, the consequence. 
When the employer purchased labour he took that 
which pleased him. Now that Labour is the purchaser 
it will buy that employment which pleases it, and, 
just as of old the factory owner insisted on a certain 
degree of skill, now the artisan may insist on a 
certain standard of management. It will be seen 
that Mr. Read’s statement opens out many interesting 


considerations. 
* * * * * 


WE believe we state a fact with 
accuracy when we say Capt. Sankey 
thinks in diagrams. Those who 
have had the benefit of discussing 
thermodynamical problems with him know how 
readily he flies to pencil and paper, not to lay down 
a proposition or proof by mathematical formule as 
much as to elucidate it by curves. It was not 
surprising then that the vertebre of the admirable 
Hawksley Lecture he delivered last Friday were 
diagrams. His subject was the progress of heat 
engines, and he broke away from the customary use 
of words and tables, to illustrate the developments 
that had taken place, by producing a series of 
illuminating “curves.” In due course the lecture 
will be printed, and we are greatly mistaken if it is 
not more frequently referred to than many of its 
predecessors. It showed in the most striking and 
effective way the direction which invention has 
taken, and is taking, and set up a whole series of land- 
marks and milestones. A graphical treatment of 
history has, however, ore defect from which there is 
no easy escape—it can only deal with peaks or 
salient facts. The effect is somewhat the same as if 
one should make a section of a country through 
the mountains alone. Such a profile would. give 
a wholly wrong view of the general topography. 
In some respects, though in a smaller degree, Capt. 
Sankey’s diagrams did the same thing. Take, for 
example, the striking curve for marine steam engines. 
It was drawn, as we understood the lecturer, by 
laying down for each year a point representing the 
largest engine of that year. Thus the gradual 
development of the reciprocating engine was shown, 
and the effect of the introduction of the turbine was 
illustrated. Looked at superficially, the diagram 
might leave the impression that the turbine had 
driven the reciprocater right out of the field ; whilst 
the real fact is that the total horse-power of marine 
turbines is still miles below that of reciprocating 
engines, for what the latter lacks in size they make 
up in abundance. The locomotive diagrams have 
the same effect. Again, with only the largest of each 
year shown, the mind is tempted to jump to 
quite wrong conclusions. Progress cannot be properly 
and accurately shown by maxima. It is the mean of 
each year that is required, and we venture to say that 
if anyone would undertake the tremendous task of 
getting out averages in place of the maxima that 
Capt. Sankey took, the curves would assume a different 
aspect. We do not write this in any captious spirit. 
The diagrams are of great value and of extraordinary 
interest, but whoever uses them—and a great many 
people will use them—must bear in mind that they 
no more represent the general practice of the period 
than curves drawn through the results of racing 
cars would show the progress of general motor car 
engineering. 


Heat Engines. 


* * * * * 


SoMETIMES, but rarely, Mr. 
Stromeyer’s annual report to the 
Manchester Steam Users’ Associa- 
tion is dry reading, but more often 
it is 9 little treatise on boiler philosophy presented 
in an attractive form. The work involved in the 
preparation of these essays must be considerable, 
but more considerable is the vast experience of steam. 
generators .of all kinds and shapes that the author 
has acquired in his long connection with the Associa- 
tion, and it is because of that great practical knowledge 
that whatever Mr. Stromeyer may have to say about 
boilers is worth hearing. This year he deals first 
with the management of the stokehold. He then 
passes on to a continuation of his examination of 
Board of Trade inquiries into explosions, and shows 
by a few glaring examples that, because the 
Commissioner is always a lawyer instead of an 
engineer, investigations which might have been of 
scientific value have become “ merely the amplification 
of coroner’s inquests.”” Mr. Stromeyer then takes up 
a technical question of no small importance, one that 
has only, lately begun to receive the attention it 
demands—the action of caustic liquors on steel 
plates. To study this problem, he made the following: 
ingenious experiment. He turned out of a steel 
boiler plate a number of rings, half of which were 
taper on the inside and the other half taper on the 
outside. By driving the former into the latter, he 
formed pairs of which the outside members were in 
tension and the inside members in compression. 
These rings were then put into a caustic evaporator, 


Boiler Failures. 
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and at the end of four months were cut up into 
pieces for examination. “‘ The results were very 
consistent . . . all those which were in a compressed 
condition when exposed to the caustic bent double 
without the least sign of cracking,” whilst the “ rings 
which were in tension while exposed to the caustic 
cracked in innumerable places when bent.” Another 
experiment was made with curved flat bars subjected 
to treatment in soda solutions of various strengths 
for four months. (They were stressed when put in 
by being compressed like plate springs between 
suitable shackles. Unlike the rings they were as 
good after treatment as before it. This, as Mr. 
Stromeyer observes, was disconcerting. The reason, 
however, was soon apparent. The effect of the hot 
soda solution was to remove all stresses. It had 
entirely destroyed the spring in the samples. Here 
there is a remarkable contrast with the ring tests 
which makes further information necessary. The 
rings also had lost their initial stresses, but, neverthe- 
less, those in tension were destroyed. Possibly in 
their case the temperature, being, as we assume, 
much lower, the annealing effect was slower and the 
caustie had time to effect the material before all the 
stresses had gone. Further particulars will be found 
in the excerpt from the report which we give on 
another page. Mr. Stromeyer concludes “there is 
a strong suspicion, though no actual proof, that 
caustic soda in boilers leads to dangerous embrittlement 


of the plates.’ 
* * * & * 


THERE is one other matter in 
Capt. Sankey’s lecture on which 
we cannot resist the temptation 
to speak. In his introduction he 
used a few words that seemed to imply—we hope we 
do not wrong him—that he deemed the history of 
engineering a thing of little value. We fear that 
view is shared by a great many people. On the other 
hand, we know that all who have dabbled at all in 
the subject feel not only its fascinations, but are 
unquestionably educated in science and technology 
by it. We cannot remember at the moment whether 
any technical university in any part of the world has 
a chair of engineering history, but we say, without 
any hesitation, that such chairs there should be. 
If we admit that the history of nations develops the 
intelligence and widens the mind of men, is it not 
equally certain that the history of engineering must 
have the same effect on engineers? We do not 
suggest that history should be a part of the necessary 
eurriculum—already overloaded—nor that there 
should be examinations in it, but rather that lectures 
should be given at intervals, and that students should 
be encouraged to take up the study in their hours of 
recreation. Unfortunately, the existing literature is 
defective. There are a few introductory chapters in old 
books, and a few excellent essays in encyclopedias. 
There are also several excellent histories of railways— 
of which Mr. Tomlinson’s story of the North-Eastern 
must be especially mentioned—but not a single 
history of the locomotive that is really comprehen- 
sive, nor of marine engineering, nor of stationary 
engines, nor of civil engineering. Here, then, is a 
realneed. The material is not lacking, but it requires 
a gifted mind to bring it together and to survey it as 
a whole. No step has been made in engineering 
without cause. The intelligent historian would 
study and examine causes. He would, for exam- 
ple, in his treatment of the steam engine show 
the relationship between the machine shop and the 
engine, and how the two had reacted on each other ; 
he would point out and measure the influence of 
scientific research; he would trace the effect of 
thermodynamic theory ; he would show how the engine 
has effected progress in metallurgy, and metallurgy in 
its turn has led to improvement of the engine. He 
would tell why the early development of the turbine 
was so slow, why superheat failed in spite of its 
economic effects years ago, and is now a success; he 
would trace the remarkable history of compounding, 
and of steam jacketing, and would discuss again the 
battle of the boilers and the battle of the gauges. 1 
this he would do with one object in his mind. NN 
merely to record facts, but to exhibit the relationship 
between cause and effect. Without this critical 
examination history does, indeed, retain its interest, 
but it loses more than half its value. A knowledge 
of facts may be acquired by anyone with a good 
memory ; @ knowledge of causes demands the exercise 
of the reasoning faculties and gives to the possessor a 
power which the possession of facts alone can never 
give. Facts are the plums, the gravel, the sand of 
concrete ; the reasoned knowledge of causes, the 
cement that binds them into a useful mass. Of such 
material are good histories made. 

het + 2 

AmonGst the many tasks that fall 


History. 


English to the lot of an editor, correcting 
as She is English i uit fj 
Writ. nglish in manuscript or proof is 


not the least exacting. There are 
two great initial causes of the trouble. The first 
arises from an attempt to write too well, and the 
second from an absolute indifference to the graces of 
style. For the latter, we hold the typewriter and 


the ‘‘ stenographer ”’ in no small degree responsible. 
A few people can dictate a letter good in style and 
construction; fewer still, if any, can dictate an 
article which is not full of far more faults than occur 





if the pen be used. In the hope that it may be the 
means of saving us a little trouble, but still with no 
little fear and trepidation, for we are conscious that 
we live in a glass-house ourselves, we venture to 
point out one or two troublesome little defects. To 
take the simplest first, we should like to remind 
typists that for a great many years the use of capitals 
in English has been reserved for the initial words of 
sentences, for proper-nouns, and for a few other 
conventional words. It is bad style to scatter them 
broadcast through a letter, and worse in a manuscript 
intended for the press, for every misplaced capital 
has to be corrected before the copy goes to the 
printer. If we add that the use of capitals is German, 
we shall perhaps do mcre to overthrow it than many 
arguments could do. Another very common fault is 
mixing the plural and the singular in the use of 
collective nouns. You may find such sentences as 
the following without difficulty. ‘“‘ This company has 
now extended its offices and they look forward to a 
year of exceptional prosperity.’”’ To avoid solecisms 
of the kind, we have made it a rule to treat all 
collective nouns as singular in THE ENGINEER. It is 
a good working plan and gives no trouble. A very 
common and provoking error is the use of “ this ”’ or 
“these,” where “it” or “‘they”’ is meant. As an 
example, “ The cover is attached to the cylinder by 
twenty bolts. These are each one each diameter.” 
In a case so simple “ they ” is the right word to use, 
but if any ambiguity is possible, then the substantive 
or a pseudonym should be used—say “‘ these bolts ”’ 
or “these fastenings.” Of a different kind of faults, 
a fault of style, we should like to protest against the 
ever increasing one of using “inregard to” or “ in con- 
nection with.” We venture to say that such a clumsy 
device is never used by masters of English. We do 
not say that it may not be tolerated on occasion, but 
we would invite authors to avoid it as far as possible. 
It requires very little effort to present the sentence 
in a direct form. ‘In regard to the use of a careless 
style, we desire to say, &c.,” is both longer, less 
elegant, and less forceful than “‘ We desire to say that 
the use of a careless style, &c.”’ We trust we may 
be forgiven these few observaticns. They are 
inspired by selfishness, because, as we believe that 
even in a technical paper some grace of style is 
possible and desirable. we have daily to correct many 
faults of the kind indicated, and we weuld gladly be 
saved the labour. 








THE COVENTRY STRIKE. 
(By a Correspondent.) 


THE strike of munition workers at Coventry, in- 
volving every works end practically 60,000 men and 
women, will reflect considerably on the output of muui- 
tions, and especially of aeroplanes and their engines 
and spare parts, for some weeks to come. It must 
be remembered that many of the smaller firms are 
in the position of sub-contractors to other firms out- 
side the strike area, and this fact will have a bearing 
on the deliveries of the latter concerns. 

The deadlock arose out of the claims of the men to 
recognition by the employers of shop stewards, in 
accordance with the Whitley scheme. For some 
time past a certain section of the men has been 
endeavouring to secure this recognition of their 
representatives by certain firms in the city. The 
masters claim, however, that this procedure is dia- 
metrically opposed to an agreement which was arrived 
at between the Engineering Trade Unions and the 
Employers’ Federation. This agreement provided 
that when a question arose, an endeavour should be 
made by the management and workmen directly 
concerned to settle such disputes in the works or at 
the place where the question had arisen. Failing 
settlement, deputations of workmen, who may be 
accompanied by their organising district delegates 
—in which event a representative of the Employers’ 
Federation shall be present—should be received by 
the employers, by appointment, without unreason- 
able delay, for the mutual discussion of any question 
in the settlement of which both parties are directly 
concerned. It was also provided that, in the event 
of no settlement being arrived at, either party could 
bring the question before a local conference, to be 
held between the Local Association and the local re- 
presentatives of the Trades Unions. It was further 
provided that certain formalities should be gone 
through before the summoning of a conference, 
and until this procedure had been followed there 
should be no stoppage of work either of a general or 
partial character. 

Subsequent to this agreement, the Engineers’ Joint 
Committee drafted out a set of rules for shop stewards 
—who have, so the men claim, been recognised by 
some firms—these rules being submitted about two 
months ago to the Coventry Engineering Employers’ 
Association, accompanied by a note which stated 
briefly that the Joint Committee had adopted the 
scheme, and that they hoped it would be accepted 
by the Employers’ Federation. 


The actual crisis supervened when, in connection 


with a dispute over another matter that had arisen 
at a large works engaged on the filling of munitions, 
the managing director of that firm refused to recog- 
nise the shop stewards, whom the men had instructed 
to negotiate in that dispute. The Trades Union 
officials were not content to abide by the terms of 





the agreement arrived at—referred to in the second 
paragraph—and at a conference between the men’s 
representatives and the Employers’ Association, which 
was hurriedly summoned on the Saturday morniug 
preceding the strike, it was pointed out to the union 
officials—who wished to force on the employers the 
immediate acceptance of the shop stewards and the 
rules that had been drawn up for their guidance in 
dealing with disputes—that the matter was one for 
discussion by the head executive of both parties. The 
employers agreed, however, to recommend their 
members to see deputations of men concerned who 
might be accompanied by a spokesman, not neces- 
sarily a party to the dispute. This offer was rejected 
by a narrow majority. The same afternoon a ballot 
of the men was taken, with the result that a general 
strike was decided on, to continue until the men’s 
claims were recognised. 

The point in dispute appears to be that the men 
claim that, certain firms in the city having recognised 
the principle of shop stewards, other firms should 
have fallen into line ; while the employers maintain 
that the men’s representatives contravened the agree- 
ment arrived at previous to the strike. It was made 
clear to the men, when they raised the shop steward 
question at a recent meeting of their members and 
the members of the local Engineering Employers’ 
Association, that the question at issue was one that 
would have to be dealt with at a conference between 
the main bodies. On the other hand, the men claimed 
that the dispute was purely local, and should be 
settled locally. 

The strike had not by any means the consent of 
the older and saner members of the Trades Union— 
in fact, many of them complain that all their members 
were not included in the ballot. Neither are they 
unanimous on the question of the utility of shop 
stewards. It is thought by many of them that the 
new system will only increase friction between em- 
ployer and employee, as a number of these stewards 
are younger men with little, if any, experience of the 
machinery of the uaions. 

Throughout this strike the Government showed 
astonishing apathy to the gravity of the situation. 
Most thinking people were under the impres-ion that 
cases like that under discussion were provided for by 
the Defence of the Realm Act. It is obvious, how- 
ever, that this Act does not fully cover every case—as 
it should do—and it is certain that while the Act is 
liable to be openly flouted at the caprice of the workers 
labour troubles are bound to be frequent, with a result 
on output that it is impossible to foresee. 

In conclusion. It would seem to be desirable to 
simplify the existing machinery for dealing with 
trade disputes. If the men have a real grievance, 
it ought to be possible to settle it at once without 
the delays that must necessarily occur under the 
present state of things. Power might be given to 
the local branches of the Employers’ Federation 
and the Trades Unions to arrange a settlement, fail. 
ing which an impartial arbitrator should be imme- 
diately appointed. It should be made perfectly 
clear by the Government that unless both sides agree 
to accept his decision, it will act at once and firmly 
in the best interests of the country as a whole. 
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CENTRIFUGAL TYPE GAS WASHERS. 


F MECHANICALLY operated processes of all kinds, designed 
to meet modern requirements, tend to assume an intensive 
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PART SECTION AND PLAN OF GAS WASHER 







| in opposite directions. 


| partments, A, A2. 








cylindrical vessels containing filling or packing, so arranged 
as to offer to the gas, as it passes through, as much surface 
as possible, that surface being supplied with a changing 
film of the liquid forming the washing medium. Proper 
utilisation and distribution of the washing medium is 
essential. In the commonest type of gas washer, the 
tower scrubber, effective distribution is most difficult 
to secure, as, after once the washing liquid has been brought 
into contact with the upper portion of the filling—coke or 
boards, &c.—there is no means of controlling with cer- 
tainty the downward passage, the tendency being for the 
liquid to descend in isolated streams. Moreover, deposi- 
tion of solid matter is very liable to occur, causing blockage 
and loss of surface. 

In mechanical washers of the horizontal pattern, which 
are usually cylindrical, the filling—plates, brushes, &ce.— 
is rotated by means of a central shaft, to which it is attached 
and undergoes alternate immersion in the washing liquid 
and exposure to the gas, the liquid flowing through the 
lower half and the gas through the upper half of the vessel 
Thus the principal disadvantage 
of the static scrubber are largely overcome. In all these 
types, however, the volume of the filling constituted a 
large proportion of the whole cubic content. 

In the centrifugal washer, which is made in accord- 
ance with the Davidson and Liversedge patents, and 
which we are about to describe, intimacy of contact is 
secured by exposing the washing liquid to the gas in the 
form of a dense, heavy and rapidly-moving spray, the 
wetted surface being thus the surface of innumerable 
drops. These washers are remarkably small in size as 


| compared with other types, particularly tower scrubbers. 


They are used with success to cleanse blast-furnace gas 
from solid impurities, and can deal with very heavy sludges 
with little risk of blockage. When properly designed 
they throw the smallest possible back pressure. 

The special advantages claimed for this washer, a view 
of an installation of which is given above, may be briefly 


| stated as follows :—(a) Extremely low power required 


for driving; (6) lowest possible back pressure ; (c) sim- 
plicity of construction; (d) self-cleaning distributors ; 
(e) single washers can deal effectively with enormous 
volumes of gas, and (f) the interior parts can be made to 
withstand the action of acid and other corrosive sub- 
stances. Its action briefly consists in the passing of a 
stream of gas in an upward direction through a circular 
casing, which is divided horizontally into a number of 
compartments, each charged with a finely-divided spray. 
The construction of the washer will be clear from the 
following description and with the aid of the accom- 
panying drawing. Each compartment is provided with 
a shallow tray or dish divided into two concentric com- 
The inner compartment A forms a 


|reservoir, from which the Jiquid forming the washing 


character. This tendency arises from demands for in- 
creased output and economy alike in ground space, capital | 
outlay, and general working. 

The ordinary gas washing apparatus consists of large | 





| vertical shaft C passing through the washer. 


medium is lifted by means of scoops B. These scoops 
are made to revolve by being attached to a central rotating 
The upper 
portion of the scoop forms a distributor, being slotted 


| horizontally so as to throw off the liquid lifted by the 
' scoop in the form of a deep, heavy spray, which, by the 
action of centrifugal force, is thrown out to the outer 
wall of the casing of the washer. The spray in falling 
is conducted back into the outer compartment of the 
tray, and flows back to the inner compartment through 
the apertures D, the surplus being carried over the over- 
flows E into the compartment below. It will be noted 
that the overflows are arranged at the same radius as the 
scoops, and, consequently, the latter receive an addi- 
tional supply of liquor from that source. 

The gas on entering the gas inlet chamber in the base 
of the washers, passes into the first washing chamber 
through the annular space F, between the tray and the 
outer casing of the washer. The gas has then to make 
its way through the gallery G, which consists of a number 
of rings of flat iron fixed concentrically with regard to 
each other in the form of a grid. This gallery serves the 
double purpose of breaking up the stream of gas prior 
to its passage through the spray, and also serves to direct 
the falling spray from the distributor back into the tray. 
It also prevents the spray from passing into the 
annular gasway above referred to. The construction of 
the tray and the gallery is such that it is possible to main- 
tain a constant spraying effect should the regular supply 
of liquid, which is being passed through the washer, be 
interrupted from any cause. The gas passes through the 
whole of the spraying chambers in the manner described 
above, alternately entering the sprayed area through the 
gallery and making its way through the annular gasway 
round the tray. 

The washing liquid enters the top compartment from 
which it overfiows, and passes at a constant rate through 
the washer from tray to tray. The makers claim that, 
by reason of the efficiency of the provisions described 
above for retaining the liquor in the trays, a distinct in- 
crease in saturation may be obtained in each compart- 
ment without impairing the efficiency of the upper com- 
partments for the removal of the last traces of the con- 
stituent of the gas which is being removed. 

The vertical shaft carrying the spraying device is sus- 
pended from a ball bearing at the top of the washer, 
and is provided with a gas-tight stuffing-box and gland 
at both top and bottom. The shaft is driven at a speed 
sufficient to maintain the centrifuga] action—about 
100 revolutions per minute—by means of an electrical 
motor or steam engine, direct coupled to a countershaft 
and suitable gearing. 

All parts of the apparatus are easily accessible from 
the manholes and cleaning covers provided. Each tray 
may be emptied by means of an outside drain, and test 
cocks for sampling the liquid in each compartment are 
also fitted. 

The sole makers or the apparatus are W. C. Holmes and 
Co,, Limited, Huddersfield. 








HEATING OF INDUSTRIAL BUILDINGS. 


It is generally acknowledged that the scientific warming 
of workshops, by enhancing the comfort and well-being of 




















THE “INDUSTRIA’’ AIR HEATER 
the workers, tends to improve workmanship and increase 
output, and, with the approach of winter, the following 


description of a new apparatus will be read with interest. 
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The invention is illustrated by a photographic view, 
showing the internal arrangement and by the drawings on 
this page. It will be seen to consist of steam-heated 
radiators disposed in converging inclined banks, of which 
the component sections of each bank occupy a horizonta] 
position, enclosed in a casing with inclined sides and ver- 
tical ends. The component sections of adjacent inner 
and outer banks are disposed in staggered relationship, 
so that air flowing from the inner wedge-shaped space to 
the outer wedge-shaped spaces will make effective con- 
tact with the heating surfaces. An electric fan is mounted 
on the top of the casing in a central position, so as to force 
the air to be heated into the inner wedge-shaped space, 
from which it travels transversely between the sections 
into the outer wedge-shaped spaces, whence it is discharged 
at the bottom of the apparatus, as shown by the arrows. 
With the arrangements describ@d the resistance to the flow 
of the air between the various sections is uniform, and the 
length of travel of the air from the fan to the outlet is 
practically the same throughout the cross-section of the 
descending air column, and it is claimed that the entire 
volume of air is discharged at practically the same tem- 
perature. When desired one portion of the heater may be 
cut out by closing the steam valve. For interrupting 
automatically communication between the fan and the 
casing, when the supply of current to the fan motor is cut 
off and the fan runner is at rest, there is provided, when 
desired, a downwardly opening damper, or preferably two 
such dampers, hinged at the outer edge and counter- 
balanced with a bias towards closing, so slight as to be 
overcome by the air pressure set up by the fan when 
running. When the fan runner is at rest the dampers 
swing upwardly on their hinges, so that they close the dis- 
charge side of the fan and permit the passage of an upward 
current of warm air which is free to pass through permanent 
openings in the walls of the casing and the upper end. 
When the fan is running the air pressure suffices to move 
the dampers to the open position, so that they are brought 
into contact with the uppermost radiation sections, in 
which positions they close the passage to the permanent 
openings, and guide the air into the inner wedge-shaped 
space. 

With regard to floor space, we are informed that whilst 
each “ Industria ’” heater covers only about 6 square feet 
of floor space, it provides heat to from 3500 to 4000 square 
feet of floor area, according to the height of the building, 
or one heater may be provided for every 100,000 cubic feet. 
The steam and condensate mains to the units seldom ex- 
ceed 2in. diameter, and are usually carried overhead in line 
with columns or stanchions, one line of mains supplying 
one or two bays. The connecting pipes to the units are 
fixed vertically, and there are no pipes at floor level to form 
obstructions. The condensed steam from the units may 
be used for hot boiler feed ; the best practice being to lift 
the condensate to the overhead main by a lifting trap, 





thence to a storage tank situated near the boiler, from 
which point it is pumped back to the boiler. Thetem- 
perature of the condensate when it reaches the storage tank 
is about 150 deg. Fah. We are informed that the warm 
air is discharged from each unit at the rate of 2600 cubic 
feet per minute immediately steam is turned on and the 
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A NEW FIRE AND SALVAGE BOAT FOR 
ELSWICK. 
THE fire protection organisation at the Elswick Works 
has been lately augmented by the acquisition of a mctor 
fire and salvage boat which was specially designed for the 




















FIRE 


fan set in motion. In summer, when the heater units are 
not required, the fans are of great service in cooling the 
workshop, by causing a continuous circulation of the air. 
The heaters are designed for use with steam at about 
201b. pressure per square inch, and the electrical con- 
sumption per heater unit is put at 180 watts. They are 
made by James Boyd and Sons, of Paisley. 








AND SALVAGE BOAT FOR ELSWICK 


particular duties it is required to perform by Merryweather 
and Sons, Limited, of Greenwich, and a view of which is 
given herewith. A steam fire flcat supplied in 1903 by 
the same firm and still in commission has done valuable 
service, but the extension of the Armstrong Works, both 
up and down the Tyne, has necessitated the provision of 
further apparatus, of which the vessel illustrated herein is 
the latest unit. 

The hull is built of steel throughout, and is constructed 
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on motor boat lines, with a flat stern under water, two 
tunnels for the propellers and twin rudders. The overall 
length is 63ft., beam 12ft., and draught 2ft. Gin. There 
are four bulkheads, a cabin forward, machinery space 
amidships, and a hold aft, for the stowage of all the fire 
and salvage gear. A special feature of the boat is the large 
flush deck extending right aft, so as to give a clear working 
platform for the manipulation of the fire branches and 
salvage gear. 

The machinery consists of two entirely separate and 
duplicate sets of pumping and precpelling apparatus. 
The motors are Merryweather’s marine type, with four 
cylinders 5}in. diameter by 6}in. stroke, and each engine 
gives 70 brake horse-power at 1050 revolutions per minute. 
The ignition arrangements are duplicated throughout. 
Water-cooled exhaust branches are fitted and the lubricat- 
ing oil is forced through a cold water jacketed coil on 
leaving the sump in the crank case. Reversing gears of 
standard design are driven through metal cone clutches 
with separate disengaging levers. The forward ends of the 
motors are also fitted with clutches of the same pattern 
for driving the pumps. 

The pumps are of the “ Hatfield’ reciprocating type 
each having a capacity of 500 gallons per minute at a 
delivery pressure of 140lb. per square inch. They are 
entirely of gun-metal with copper suction and delivery 
air vessels, and automatic by-pass valves. The pumps at 
full duty run at about 250 revolutions per minute, and are 
geared to the motors by cased-in Coventry silent chains. 
Suctions are taken from below the water-line through 
strainer boxes fitted tothe sides of the hull, and branchesare 
also taken to the deck for salvage pumping duty. 

A complete electric lighting installation is fitted with a 
direct current génerator driven by a single-cylinder petrol 
motor for charging aset of accumulators. Electricstarting 
motors worked from a separate accumulator set are fitted 
to each main engine in addition to the usual hand 
starting up gear. 

The deck fittings include a double swivelling monitor 
branch pipe, six delivery outlets for fire hose, two swivelling 
suction heads for salvage suction hose, steering wheel on 
brass column, reply engine-room telegraph, lowering mast 
for riding and cargo lights, and an electric searchlight 
projector forward. 

The trials took place on the Thames under the superin- 
tendence of Mr. Geo. Harrison, the chief officer of the 
Elswick Works Fire Brigade. We are informed that the 
contract speed of 11 knots, as well as the full pumping 
duty, were obtained. The vessel proceeded to the Tyne 
under her own engines, and although not designed for 
North Sea coastal service, reached her destination safely. 








THE TESTING DEPARTMENT OF THE FIAT 


COMPANY. 
BeEncH testing is essential for all engines, no matter 
how carefully they are designed, or how perfect 


their construction. Usually the higher the quality of 
material and workmanship the more carefully are tests 
carried out, so that it is generally possible to ascertain 
the value of a motor car factory by an examination of its 
engine test room only. 

What is claimed to be one of the best and most scien- 
tifically installed test rooms to be found in Europe is that 
of the Fiat Company at Turin, from which we have re- 
ceived the following particulars. In these rooms every 
effort has been made to carry out the various operations 
with the greatest economy of time, under the most healthy 
conditions, with accidents reduced to the lowest possible 
figure, and with attention to all details. Unlike many 
engine test rooms, absolute cleanliness prevails in it, all 
oil and water leaks having been eliminated, and exhaust 
gases being carried away without any odour or noise. 

The test benches are, as will be seen from the accom- 
panying engraving, arranged in parallel rows and series 
of twelve, each bench being independent, and formed of 
a heavy castiron base, on an armoured concrete founda- 
tion, with a bank of sand around it to absorb vibrations. 
In this way each bench is independent of those adjacent 
to it, freedom of movement and observation being thus 
ensured. The benches are so designed that all the engines 
when mounted on them have their crank shafts in the same 
horizontal plane. Running in front of each row of test 
benches is a set of narrow gauge rails let into the ground, 
and on these rails travel the electric brakes, which are used 
to absorb the powers of the engines being tested, and which 
can be moved backwards and forwards, and attached by 
a flexible coupling to the motors. 

This arrangement has, we understand, been found very 
satisfactory. On the motors coming from the assembly 
shop they are placed on their respective benches, and are 
not taken off until their tests are completed. Imme- 
diately after being mounted the engine undergoes a pre- 
liminary examination, which consists of verification of 
valve tappet clearances, magneto and carburetter set- 
tings, &e. After this it is run light under its own power 
for from two to three hours, during which period the oil 
and water circulation are verified, and attention is paid to 
the working of the igniter and of the carburetter, and to 
the general balance of the engine, so that it may be ready 
to undergo the brake test. 

Oil circulation is systematised so as to be exactly the 
same as when the engine is in the position on its chassis. 
As no radiator is used during the bench test, a water tank 
is mounted a couple of feet above the engine, the pump 
drawing water from and returning it to that tank. There 
is an overflow and a cold water supply to each tank, so 
as to give the attendant in charge of the test direct con- 
trol of the amount of water consumed by the engine. 

One of the most difficult problems in a large engine test- 
ing room is to get rid of the exhaust gases. In the Fiat 
testing room the problem has been solved by the construc- 
tion of a large diameter concrete conduit, arranged under- 
ground, and passing just to the rear of the test blocks. 
This conduit discharges into the open air, and is provided 
at its extremity with a powerful centrifugal aspirator. 
From the exhaust manifold of each engine there is a short 
length of external piping connected up to a pipe cast in 
the test bench and discharging into the main. 

In this way there is for each engine not more than a foot 
of visible exhaust piping ; there is a remarkable absence 
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of noise, the entire room is kept immaculately clean, and 
fire risks are reduced to a minimum. 

No petrol is stored in the testing room, the supply of 
fuel being contained in tanks built 10ft. underground, 
and at some distance away from the shop. A petrol feed 
pipe is carried to each engine from this tank, being 
led through the test bench, and the final connection to 
the carburetter is made by means of a flexible tube. Each 
bench has its own screw-down petrol valve. 

The actual brake test, which is undertaken after the 
engine has been run for two or three hours, is carried 
out by means of one of the electric brakes above referred 
to. Each brake is mounted on wheeled trucks running 
on rails let into the ground, and consists of a continuous 
current dynamo, the 4-pole field of which can oscillate 
on its own ball-bearing supports. On the field frame is 
mounted a lever with a weight at its extremity. The 
armature, which is of the usual continuous current type, 
is united to the engine to be tested by means of an elastic 
coupling. The electric current generated in the arma- 
ture by the rotation of the engine produces a magnetic 
pull on the field magnets, but the effort is equalised by 
placing weights on the end of the lever. By reading the 
weight at the moment equilibrium is obtained, the actual 
power developed is calculated by means of the usual Prony 
brake formula. 

Although the length of time an engine stays on the 
bench varies, it is usually between 2} and three hours. 
During the first hour the engine is throttled down, and 
should develop about half its power ; for the second hour 
it should develop from half to three-quarters power, while 
during the last hour it is run at full power with wide-open 
throttle. 

The tests described above are, it should be explained, 
only for standard engines produced in quantities. When 
new types are produced they are put through much more 
elaborate tests in departments specially constructed and 
equipped for that purpose. For every engine going 
through the Fiat shops the power is read at various speeds, 
and the power curve obtained is compared with a standard 
curve agreed upon for that type of engine. In addition 
to this the fuel consumption of every engine is measured 
while on the bench, and the ratio between the fuel con- 
sumption per hour and the power produced by the motor 
during the test is determined and is recorded in terms of 
grammes of petrol consumed by the engine per horse-power 
hour. From time to time similar measurements are 
made of the oil consumption. At rather frequent inter- 
vals, and whenever considered necessary, a record is taken 
of the heat absorbed by the cooling water. This is done 
by calculating the quantity of water circulated by the 
pump in a unit of time, and taking the temperature both 
at the inlet and the outlet to the cylinders. The initial 
explosive pressure in each cylinder is measured by means 
of a manometer, in order to test the gas tightness of the 
valves and piston rings, and to ensure volumetric unifor- 
mity in the different cylinders. 

After all the requisite tests have been carried out satis- 
factorily, the engine is sent to a special shop to be dis- 
mounted and examined, and to have the valves, bearings, 


is followed by a second test, and also by a visit to the 
silence room, where a very careful examination is made 
of such organs as valve tappets, half-time gear, &c. Any 
engin: which fails to come up to the standard established 
for its type is given a second test almost as elaborate as 
the first. 

Independently of the engine test rooms, the Fiat factory 
maintains an auxiliary department for adjusting and test- 
ing each carburetter so as to obtain uniformly good results. 
This has been found necessary in order to obtain absolute 
uniformity, and the highest power with the lowest fuel 
consumption for every engine. 
exists for testing magnetos and sparking plugs. 
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| without scoring a single hit. 











NAVAL NOTES. 


Destroyer versus Submarine. 


In the latter part of October it was announced 
that one of the American destroyers operating in the 
European war zone had been torpedoed by an enemy 
submarine, but had kept afloat and was towed safely into 
port. The U.S. Navy Department has now published a 
detailed account of this affair, from which it appears that 
the destroyer concerned was the Cassin. The official report 
states that “ while this vessel was on her patrol station a 
submarine was sighted on the surface at about five miles 
distance. The Cassin immediately proceeded at full 
speed towards the submarine with her crew at their battle 
stations. She searched the area for about thirty minutes, 
zigzagging back and forth, when the commanding officer, 
Commander Vernou, sighted a torpedo running at high 
speed near the surface about 400 yards away, headed to 
strike the Cassin amidships. Realising the situation, 
the commanding officer rang for emergency full speed 
ahead on both engines, put the rudder hard over, and was 
just clear of the torpedo’s course when it broached on the 
surface, turned sharply towards the vessel, and struck 
the stern of the Cassin. Fortunately only one engine was 
disabled, thereby permitting the destroyer to remain under 
way, circling in search of the submarine. After about 
an hour the submarine exposed its conning tower long 
enough for the Cassin to fire four shots. Two of the shots 
fell so close to the submarine that it was forced to sub- 
merge immediately, and was not seen again. The Cassin 
continued to search until dark, when, having been joined 
by other British and American patrol boats, she was taken 
safely into port. Vice-Admiral Sims states that the 
behaviour of the officers and the entire crew was admirable. 
There was no excitement on board, the men remaining 
quietly at their battle stations throughout the night 
except when called to other duties. He commends the 
British Navy for the prompt and efficient assistance 
rendered the Cassin.” e U.S.S. Cassin, launched in 
1913, displaces 1020 tons, and attained a speed of 30.14 
knots on trial. She is armed with four 4in. Q.F. and eight 
torpedo tubes. 


German Naval Gunnery. 


Russian newspapers recently to hand give 
interesting details of the naval engagement in the Gulf of 
Riga, arising out of the German attack on the Oesel, 
Moon, and Dagoe Islands. It appears that the Russian 
battleships Slava and Grazdanin (ex Tsarevitch) were 
engaged by a German Dreadnought division, consisting of 
four ships of the ‘‘ Kaiser-Koenig” class. The enemy 
opened fire at a range of 15,000 metres on the Russian 
ships, and upwards of 200 12in. projectiles were discharged 
Observing the ineffectiveness 
of their fire, the Germans closed the range to 12,000 metres, 


| which was just beyond the range of the antiquated guns 


mounted in the Russian squadron. Out of a large number 


| of salvos fired at this reduced distance the Slava was hit 
&e , retouched or changed, if necessary. This process | pret gy yee eng nest ese ped " 


A similar department | 
Every | 


magneto, before being attached to its engine, is run at | 


maximum speed, and the spark made to jump a pre- 
determined gap, in the same way as magnetos are tested 
by the magnetos’ manufacturers. A similar test is made 
with a certain proportion of the sparking plugs. 


by two 12in. shell. She sustained no vital injury, but a 
conflagration was caused, and under the vigorous German 
cannonade it was impossible to get it under. In the end 
the commanding officer of the Slava ordered the sea-cocks to 
be opened, and the ship went down with her colours flying, 
after the entire crew, including the wounded, had been 
transferred to destroyers. The Grazdanin was also hit 
several times, but was not seriously injured. Towards the 
close of the action the German ships came within range of 
the heavier Russian guns, which registered several hits. 
In this unequal action the German gunnery appears to 
have been very indifferent. 


A Navy for Indo-China. 


From Paris comes the interesting announcement 
that the Government of Indo-China has decided to create 
an independent and self-contained navy, the units of which 
will fly the French flag. It is understood that the service 
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will be organised on French lines, and that the vessels 
will be built in French yards. 


A Historic Order. 


A VALUABLE contribution to the history of the 
war is made by the Paris Ministry of Marine, which has 
recently published the text of an order communicated to 
the French naval forces in the Channel at the outbreak of 
hostilities. On August 2nd, 1914, when the attitude of 
Great Britain was still in doubt, the Ministry sent the 
following telegram to the admiral commanding the forces 
in the North, with his flag in the cruiser Marseillaise : 
** Put to sea at once and attack the German fleet anywhere 
it can be found, save in British territorial waters.” At 
that date the French forces available in the Channel 
consisted of only a few old armoured cruisers and torpedo 
flotillas, whereas the Germans were expected to steam 
south with the full strength of the High Sea Fleet, to 
attack either the peninsula of Cherbourg or the islands of 
Ré and Oléron, in the Bay of Biscay. Nevertheless, the 
order was promptly obeyed, and the weak French squadron 
put to sea firmly determined to dispute the passage of the 
enemy at all costs, and to hold him in check until the 
main battle fleet came up from the Mediterranean. 








MARINE ENGINEERING COMMITTEE. 





REFERENCE was made in an article which appeared in 
THE ENGINEER of September 7th last, to the formation of 
the British Marine Engineering Design and Construction 
Committee. It will be recalled that the Committee which 
came into existence as the result of a Conference, 
convened by the Council of the Institution of Naval 
Architects, is composed of members nominated by that 
institution, the Institution of Engineers and Shipbuilders 
in Scotland, the North-East Coast Institution of Engineers 
and Shipbuilders, Institute of Marine Engineers, Liverpool 
Engineering Society, the Marine Department of the Board 
of Trade, the Classification Societies, as well as representa- 
tives of the Barrow and Belfast industries and the steel 
trade. It is a representative Committee in the best sense 
of the expression. The names of many of the members 
were already given in THE ENGINEER of September 2Ist, 
but the following is the first complete list which has been 
issued. 

Representing the Institution of Naval Architects.— 
Mr. A. E. Seaton (Chairman), Professor W. E. Dalby, 
Mr. H. Barringer, Mr. R. Leslie. 

Institution of Engineers and Shipbuilders in Scotland.— 
Mr. James Brown, Mr. A. Cleghorn, Mr. J. 8. Kincaid, 
Mr. W. G. Weir. 

North-East Coast Institution of Engineers and Ship- 
builders.—Mr. F. 'T. Dickinson, Mr. Andrew Laing, 
Mr. D. B. Morison, Professor R. L. Weighton. 

Institute of Marine Engineers.—Mr. B. P. Fielden, 
Mr. T. McLellan, Mr. W. J. Vesey Lang, Mr. A. Walker. 

Liverpool Engineering Society.—Mr. W. J. Willet Bruce, 
Mr. Sterry B. Freeman, Mr. J. Hamilton Gibson, Mr. J. B. 
Wilkie. 

Board of Trade (Marine Department).—Mr. T. Carlton. 

Lloy?s Register of British and Foreign Shipping.— 
Mr. J. T. Milton (Deputy-Chairman and Hon. Treasurer). 

British Corporation for the Survey and Registry of 
Shipping.—Mr. W. Rowan Thomson, Member of the 
Committee. 

Bureau Veritas, International Register of Shipping.— 
Mr. John Gravell, Chief Representative in the United 
Kingdom. 

Barrow District.—Mr. J. McKechnie. 

Belfast District.—Mr. C. E. Allan. 

Steelmakers.—Mr. B. Talbot, Mr. R. J. Butler. 

Mr. A. Dansie will act as Secretary to the Committee. 

The work of the Committee, which is now holding 
regular meetings in London, is to standardise rules 
governing the design and construction of marine boilers 
and engines upon a basis which will be acceptable to 
shipowners, the Board of Trade, the Classification 
Societies, and all other interests concerned, and it will be 
agreed that its constitution is such that its conclusions 
should command public confidence. The importance of 
the work which is being undertaken may be gathered 
from the fact that at present there are four different sets 
of rules governing the design and construction of marine 
engines and boilers, all of which professedly aim at securing 
safety and efficiency of marine machinery. It frequently 
happens that two of these sets of rules have to be followed. 
These, perhaps, do not differ very widely, but occasionally 
they are found to be incompatible with one another, 
while much inconvenience may arise, especially following 
changes of ownership or employment, when vessels may 
be subjected to inspections other than those under which 
they were constructed. These are some of the things 
it is desired to remedy, although no doubt standardisation 
in its wider scope may receive attention. There is no 
desire to interfere with the administration of the Board of 
Trade or of Classification Societies, or in any way todiminish 
the responsibilities or duties of their inspectors, but it is 
believed that one set of suitable rules having a scientific 
and practical basis should be sufficient for all purposes. 








AccorpDING to reports, showing the operation of the 
nine anthracite railways in the United States, the aggre- 
gate anthracite tonnage transported by those lines during 
the eight months’ period ended August 31st, this year, 
was 7,668,382 tons more than in the same period last year, 
an increase of 17:18 per cent. To produce this increase 
the anthracite lines carried a gross tonnage of 52,291,445 
tons from the mine mouths, as against 44,623,063 for the 
first eight months of 1916. The increase for the month 
of August alone this year over August, 1916, was 1,583,609 
tons, or 28.35 per cent. The July increase was 24.38 per 
cent., and the June increase 25.24 per cent. The 


anthracite linesinclude the Philadelphia and Reading, the 
Lehigh Valley, the Central Railroad of New Jersey, the 
Delaware, Lackawanna and Western, the Delaware and 
Hudson, the Pennsylvania, the Erie, the New York, 
Ontario and Western, the Lehigh, and New England 
railways. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
A Perplexed Iron Market. 


THe Birmingham iron market continues per- 
plexed, lacking a solution of the question regarding new 
Government prices. Contradictory rumours which are 
abroad shows how uninformed ironmasters are as to the 
issue of the negotiations which have been in progress for 
a number of weeks past. Some producers have been 
driven to increased caution by the uncertainty of the out- 
look. There is, however, happily, no withholding of 
available material from the market, the most marked 
effect being to discourage both furnace and millowners 
from entering into forward commitments as freely as they 
would do if the outlook were less obscure. Much dis- 
appointment is expressed that no announcement is forth- 
coming to clear up the position. |The delay is, undoubt- 
edly, causing a good deal of irritation, and hampering 
negotiations for new business. Negotiations are still 
proceeding with the Ministry of Munitions on behalf of 
the pig iron makers. Although nothing definite has 
been arrived at, there is every hope that a satisfactory 
arrangement will be reached shortly, under which a sub- 
sidy sufficient to cover the extra cost of production will be 
granted to makers. Makers of manufactured iron have 
definitely considered the question of prices, and have 
made representations to the Ministry. Pending a deci- 
sion on pig iron it is difficult to mention ‘a set amount as 
the proper addition to manufactured iron prices. But it 
is thought the scale of advance asked for will range some- 
where between £1 10s. to £2 per ton. Many ironmasters 
regret the necessity to put up prices, as the inevitable effect 
upon wages is viewed with some concern. But they state 
that profits are being whittled away by increased costs of 
production, affecting not only wages but every material 
used in the forges and mills, and that now an advance is 
absolutely inevitable. The cost of machinery renewal 
has been added to enormously and has become a formid- 
able item. The maximum prices for Staffordshire marked 
bars and merchant bars have remained stationary for a 
very long time. Meanwhile costs of production have 
increased appreciably, and makers who are called upon by 
the Government to devote their resources to the produc- 
tion of standard qualities under the official restrictions 
are beginning to cry out against the unfairness of the posi- 
tion into which they have been forced. These people 
ask for an early and considerable revision of current 
Government prices. 


Abundant Iron Orders. 


Bar iron houses have a formidable accumulation 
of orders. A good proportion of best bars is being 
absorbed in the manufacture of agriculture implements, 
for which iron of standard quality and finish is wanted. 
General engineering firms engaged on certified war work 
are also large consumers of best bars, and any surplus 
could be placed many times over for general trade pur- 
poses. Unmarked bars are produced in much greater 
quantities than best bars, and in that department makers 
are booked probably three months ahead, so that they 
are not out for much business. The maximum of £13 15s. 
net at makers’ works for merchant bars is firmly upheld, 
which compares with £14 10s. for nut and bolt iron, de- 
livered in the Black Country. The latter material is one 
of the few classes still outside official control. Makers 
of rounds, squares and flats are kept working at high 
pressure. Home requirements leave little opportunity 
to respond to the inquiries from our Allies. Some of the 
very small sizes are being exported, but little else. Prices 
rule at £16 10s. for iron rounds, three-eighths basis, and 
£18 10s. for steel. Gas strip is quoted at from £15 10s. 
to £16. The bulk of the sales which are now being effected 
in rolled iron are made conditionally. This in itself would 
be a conclusive barrier to business under normal condi- 
tions. But at a time when the nation is the ultimate pur- 
chaser of the great proportion of the output producers are 
content to abide the event, putting forth their utmost effort 
in the meantime to accelerate supplies. Ironmasters 
state, however, that with prices restricted, as they are 
now, and cost of production substantially increased, it 
is only by balancing one class of product against another 
that they can make a profit. The former upward move- 
ment in prices has slackened considerably. The sheet 
mills of the district are running irregularly. It is as diffi- 
cult as ever to get supplies of sheet bars. Sales of sheets are 
limited to the Government and controlled firms. Exactly 
how the price restrictions apply is still a matter of debate. 
The galvanising of sheets has practically come to an end. 
If there are any galvanising pots in use they are to supply 
official demands for other classes of material. 


Ironworkers’ Wages. 


The ascertainment just completed on behalf of 
the Midland Iron and Steel Wages Board shows an appre- 
ciation of a fraction over ls. 2d. during September and 
October. Adding this to the excess brought forward from 
the two preceding months, there is not quite a sufficient 
increase to carry on an advance of ironworkers’ wages 
under the sliding scale. The rate for puddling remains 
therefore at 18s. per ton, including the bonus cf 6d. The 
output during September and October showed a satisfac- 
tory tendency, being about 800 tons in excess of the figure 
for the two preceding months, and well ahead of that for 
the corresponding period of last year. The precise figures 
were 31,500 tons for September and October, against 
30,037 for July and August.. Bars alone in the return just 
announced aggregated 21,678 tons, and hoops, strips, &c., 
8351 tons. The average net selling price of all the descrip- 
tions reckoned in the return was £15 7s. 2d., against 
£15 5s. 10d-in July and August. The several descriptions 
come out as here :—Bars, £14 19s..6.17d.; angles and tees, 
£15 5s. 1.98d.; plates and sheets, £17 16s. 6.96d.; hoops, 
strips, &c., £16 4s. 4.56d. per ton. 


Pig Iron. 
Some pig iron makers who have hitherto sold 
subject to any increase of prices taking effect on unde- 





livered balances are now stipulating that any alteration 
authorised by the Ministry of Munitions should apply to 
“all iron dispatched on or after the date from which such 
alterations of price are to operate.” Consumers are 
becoming so accustomed to not knowing what they will 
have to pay for the raw material which they buy that such 
conditions are no longer challenged. The effect of this 
alteration is to make the advance definitely retrospective, 
instead of only applying to undelivered balances of a 
contract. Basic iron is not affected, as it is understood 
producers are working under an arrangement by which they 
are indemnified. There is great pressure for pig iron, both 
forge and foundry. 


Steel. 

The demand for all descriptions of steel, finished 
and crude, is unabated. Heavy calls on production are 
made on account of the shipbuilding programme. No 
supplies of American raw bars or blooms are coming, only 
wire rods. Steel strip is in the neighbourhood of £18 
per ton. Most of the steel works have fully six months’ 
work on hand. Substantial allocations of steel are 
being made for agricultural implements and appliances. 
Carriage and wagon builders also are big buyers of steel. 
An allocation of 500 tons of steel has just been made to 
the stamped hollow-ware industry of the kingdom, this 
being a month’s ration. It is stipulated that 25 per cent. 
of it shall be applied to the export trade. A limited ration 
of spelter has been issued to hollow-ware manufacturers 
for some time past. 


Iron and Steel Scrap. 


Tron scrap dealers seem greatly inclined to hold 
up, even although the maximum is offered. Some heavy 
steel melting scrap is obtainable at £5 5s., plus carriage 
from nearest station to the source of supply, and the 
merchant’s commission of 2} per cent. Heavy wrought 
scrap iron is very difficult to procure. In the present 
uncertainty little business is done in steel plate shearings, 
of which the rolling mills avail themselves in lieu of sheet 
bars. It is expected that these will be brought under the 
control system any day, and as the price will probably be 
something under that of £11 10s. now charged, consumers 
hesitate to buy except for immediate requirements. 
Sheet bars are £10 7s. 6d. at works, or £11 2s. 6d. delivered 
here. 








LANCASHIRE. 
(From our own Correspondents.) 


Iron, Steel, and Metals. 


Tue market here remains without any official 
information about the prices of pig iron or finished material, 
but general interest in this matter seems to be subsiding 
on account of the almost universally accepted view that 
the difficulty is to be met by subsidies. It is rather curious 
that the question of prices, which in normal times is one of 
the main questions of interest in trade, has lost its signi- 
ficance to a very large extent. Probably nine-tenths of 
the consumers of iron and steel at the present moment do 
not care what prices they are called upon to pay, as their 
profits are limited, and come to the same thing in any case. 
The individual interest in the returns of a business is largely 
destroyed, and one is left to imagine what effect this will 
have upon efficiency ; or whether an exalted patriotism 
will supply the motive power which was formerly supplied 
by the expectation of individual profit. The position of 
the merchants in the iron and steel trades gets steadily 
worse, and there is now very little left for them to do ; and 
practically nothing which calls for ability and foresight. 
The need for the taking of measures to safeguard the 
merchant interest is pressing, and the first step has, of 
course, been taken by the formation of the various associa- 
tions. It is true, however, that something further should 
be done. : 


Foundry Iron. 


The position of foundry iron, not as regards prices, 
but as regards supply, calls now for very earnest con- 
sideration. Great Britain has always produced a greater 
proportion of foundry iron than any other great iron pro- 
ducing country, and a vast trade depends upon this 
circumstance. It is noticeable that in the Cleveland 
district a very heavy demand for No. 3 pig iron is developing, 
and one does not feel sure that, with the reduced number of 
furnaces, it is going to be met satisfactorily ; while if further 
furnaces are transferred to the work of producing steel- 
making pig iron there is no doubt that the foundry iron 
output will fall short of needs. It is a question which 
should be seriously considered by the authorities. The 
demand in Manchester seems to be growing, while the 
supply is declining, and it is now becoming quite difficult 
for consumers to place their orders satisfactorily. Mer- 
chants show considerable anxiety to keep enough iron in 
reserve to protect their old customers, and any inquiry 
from an outsider does not now receive much consideration. 
The nominal prices for foundry iron remain so far at 
98s. 8d. delivered for Derbyshire and 102s. 6d. for North 
Staffordshire. It was stated at the end of last week that 
an order would be published raising the prices of Cleveland 
irons by 2s. 6d., and those of the Midland irons by 5s., but 
no official announcement has reached this district up to 
the time of writing, and the statement that the advance on 
Cleveland would be only 2s 6d. per ton does not seem 
probable. 

LATER. 


Since writing my report, a confirmation has been re- 
ceived of some of the rumours as to pig iron prices. It 
appears that an advance of 2s. 6d. per ton is granted on 
Cleveland foundry iron, and 5s. on Lincolnshire irons, 
viz., foundry, forge and basic. The change cannot be 
taken as a full settlement of the difficulties, and some- 
thing is evidently kept back. To advance a pig iron by 
2s. 6d. per ton as a compensation for a rise of 6s. on fur- 
nace coke is, of course, absurd. 


Steel. 
There were no offers of finished steel apart from 
the regular business done with the controlled consumers, 
and merchants appear to be doing nothing outside a 
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mechanical distributing trade. The output of finished 
iron also seems to be absorbed entirely by Government 
work. The quantity of American wire rod offering seems 
to get smaller, but the offers have not yet disappeared from 
this market. As a rule about £24 c.i.f.is asked for this 
material, 


Serap. 


There is a very good demand for heavy wrought 
scrap from the Lancashire forges, and dealers have no 
difficulty in obtaining the full maximum, plus all the 
charges for the scrap which passes through their yards. 
There seems to be some misapprehension in certain 
quarters as to what can be charged under the regulations 
for this scrap. The basis price is £6 5s. put in trucks at 
any station, é.e., that nearest to the seller ; added to this 
there is a charge of 5s. for merely passing the scrap through 
a dealer's yard—one supposes to cover handling—and a 
further charge of 10s. for any sorting, shearing and pre- 
paring which may be done; and further, the dealer is 
entitled to a profit of 24 per cent. In effect, therefore, the 
full maximum price, when the scrap is bought from a 
dealer's yard, is £7 3s. 6d. on trucks. Foundry scrap is 
rather quieter this week, but the prices previously quoted 
are firmly adhered to; and,in fact, dealers are not very 
anxious to sell at present, especially in view of the rumours 
that perhaps, after all, foundry pig prices may be changed. 
Many dealers now ask £6 per ton for special qualities of 
foundry scrap, but I have not yet heard of any actual 
transactions at this price. It is noticeable that the prices 
for foundry scrap are rising also in other parts of the 
country. In heavy steel scrap there is not a great deal 
. of business here, but the price is steady at 105s. on trucks, 
plus 24 per cent. Steel turnings are rather anxiously 
inquired for at the maximum of 70s. on trucks. 


Metals. 


The official price for strong copper sheets is still £147 
per ton. English tin is quoted at £294. The further great 
rise in tin should make old gun-metal more valuable, and 
there is, of course, quite a strong demand for it, as the only 
free material of the kind which can be bought. For the 
best qualities about £132 per ton is being asked by dealers. 
Good heavy yellow brass scrap might perhaps be bought 
at £92 or thereabouts. 


The Decimal System of Coinage. 


I was interested to learn recently from Mr. H. 
Allcock, that the Institute of Bankers, the Association of 
Chambers of Commerce and the Decimal Association had 
unanimously agreed to adopt the pound sterling as the 
unit for a system of decimal coinage, and that it is to 
be divided into 1000 parts. There can be no room for 
doubt that this is quite a sound decision, for the purchas- 
ing power of our coins of smallest value has undergone a 
very material reduction during the war, and if a change 
is to be made the present would seem to be a favourable 
opportunity. The division of the pound into 1000 parts 
would, moreover, give a more gradual system of copper 
coinage than at present exists. But whether the choice 
of the word “‘ mil,”’ to represent the 1000th part, is a good 
one, I am rather doubtful. The need for reform in the 
coinage system is being urged by, the Chambers of Com- 
merce of the United Kingdom. 


Potato Digging Machine. 


Although at first sight it would appear to be a 
comparatively easy matter to design a satisfactory machine 
for raising potatoes from the ground, the task is by no 
means so simple as it appears. Given a light soil and even 
ridges, the task of clearing the rows is fairly easy, but with 
“strong” and sticky land, or tubers that are easily 
damaged by bruising, the matter presents itself in a dif- 
ferent light. Most mechanical potato raisers work on the 
rotary system, forks being attached to hubs or hoops, 
and caused to rotate transversely across the ridges by 
means of gearing driven from the axle of the travelling 
wheels. Now, it is particularly desirable that potatoes 
that are to be stored in “ pies ’ should be free from bruises, 
or their keeping quality will be adversely affected. With 
revolving forks it is not always possible to avoid bruising, 
the larger tubers being generally the greatest sufferers 
in this respect, and this is the chief difticulty which makers 
of this kind of implement have had to contend with. In 
some machines the makers claim to overcome this defect 
by giving to the forks a compound movement, which 
resembles somewhat that of a hand fork or “ graip.”’ This 
provides fair digging in some soils, but when the drills 
are large, heavy and sodden with rain, and covered with 
weeds, as has frequently been the case this year, this 
motion does not break up the drills as they should be 
broken, nor does it, perhaps, raise ths crop as clean as 
the simple revolving forks did. To remedy the above 
defects, one firm has brought out a potato digger which 
is claimed to give good results. JTastead of being fixed 
to the centre of the revolving wheel, as before, and form- 
ing radial arms, the graips are adjustably fixed, so that 
they form tangents of a circle. In this latter position 
the graips are more at right angles to the drill as they 
leave the ground, that is, practically at the end of the 
stroke through the drill. In consequence the drill is 
said to be better levelled. With the graips so set, too, 
the possibility of damage to the tubers would seem to be 
less. 


Cotton Mills as Aeroplane Factories. 


It seems definitely decided that the Air Ministry 
will take over certain of the cotton mills in Lancashire 
for the building of aeroplanes, and will thereby find em- 
ployment for a large number of operatives, who would 
otherwise either have been thrown out of work by the 
temporary shortage of cotton or been forced to migrate 
to other centres of industry. In order to prevent unneces- 
sary interference with establishments that ar2 already 
fully equipped, it is hoped that the Government autho- 
rities will, as far as possible, only take over the estab- 
lishments that are either temporarily closed or have not 
yet been opened. Weaving sheds would seem to lend 
themselves better to this new sphere of work than spinning 
mills, as they are all on the ground floor, and are more 
easy of access, and no doubt this will be duly considered 





by the Cotton Control Board, which, I understand, is to 
make the preliminary arrangements for the work. 


Barrow-tn-Fueness, Thursday. 
Hematites. 


Throughout this district there.is a very busy 
state of affairs in the hematite pig iron trade. Makers 
are faced with a keen demand. This is so not only on 
local, but on general home account. Steel makers’ re- 
quirements at Barrow, and also at Workington, are very 
heavy, and the tendency is for further expansion with 
the starting of additional departments. Most of the 
make of the six furnaces at Barrow is absorbed locally, 
and at Workington the output of a number of furnaces 
is used up in the steel works adjoining. Prices aro still 
at the old maximum rates of 127s. 6d. per ton, f.o.t., for 
parcels of mixed numbers of Bessemer iron, and special! 
brands are at 140s. per ton. It has been expected that 
these rat2s would be increased to meet the higher prices 
charged for coal and coke and bigger wages, and it may 
be by the end of this week that an official announcement 
will be made. 


Iron Ore. 


The demand for iron is very urgent, and raisers 
are being pressed all the time, not only to keep up a good 
solid delivery of ore, but to increase those deliveries with 
a view to keeping existing furnaces at their full capacity 
output, and also to extend them and enable smelters to get 
more furnaces into operation. There is marked activity 
atallthe mines. The output has increased in Cumberland, 
following the starting of the Scotch miners at Millom. 
The demand for foreign ores is brisk. 


Steel. 


In the steel trade there is plenty of life. The 
demand is mainly for semi-manufactured steel, and a big 
tonnage is being rolled in the various mills every week. 
This steel takes different forms, and some is made up in 
the district. The demand for ship plates is brisk on local 
as well as general account, and now one of the two plate- 
mills at Barrow is busy, local demands are capable of being 
met more easily than for a long time past. Rails are a 
limited trade. Steel castings are in good demand. Prices 
are as follows :—Heavy rails, £10 17s. 6d. to £11 per ton ; 
light rails, £14 to £14 10s.; heavy tram rails, £14; ship 
plates, £11 10s.; boiler plates, £12 10s.; billets, £10 7s. 6d. 
per ton. 


Fuel. 

There is a good brisk demand for coal, and steam 
sorts are at 27s. 6d. to 30s. per ton, and house coal runs 
from 30s. per ton to 39s. 2d., delivered. For coke the 
demand is heavy, and it will be still heavier in the future. 
East Coast qualities are at 38s. 4d. to 40s. 6d. per ton, 
delivered, and Lancashire cokes are quoted at 37s. 6d. 
per ton, delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The High-speed Steel Position. 


THE steel position here is full of interest. As 
regards the open-hearth make, the output is going up by 
leaps and bounds, though it is a fact that the demand 
always manages to keep just ahead. I hear of further 
important extensions of furnace capacity, and when they 
and prospective additions have been completed, the 
output of the district will bear scarcely any relation to the 
level at which it stood just prior to the war. By the 
spring several large reconstruction schemes will have been 
about finished. The elasticity of production has been 
simply amazing, and at the end oi the war Sheffield will 
be equipped to take a far greater position in the world’s 
markets than three or four years ago—when most of the 
firms were resting upon their reputations—seemed 
possible. The enormous demand for stel for aeroplane 
engines is meeting with an excellent response here, the 
product of the numerous electric furnaces being admirably 
adapted for the purpose. High-speed steel is, in a sense, 
causing a little anxiety. Two years ago the trouble was 
to ensure a full supply of tungsten. Now tke situation is 
reversed. It wotld not be incorrect to say that the 
supplies of tungsten exceed the demand. Certainly high- 
speed steel makers appear at the moment to be quite able 
to meet all inquiries. Indeed, some manufacturers may 
have a little margin to spare for new orders. It is a 
situation that requires rather careful watching. Makers 
have been doing very big things for the American and 
Russian markets. For reasons quite well understood, the 
latter are at present off the map, and the United States 
are now manufacturing for themselves all the high-speed 
steel they require. At least, we are sending them nothing 
of the kind, and for the same production, next to no busi- 
ness is being done with South American countries. Almost 
the like applies to China, and I have heard that Japan is 
providing for herself. What it amounts to is that the 
Government, having taken such action in the past as 
virtually to close down business in high-speed steel with 
the countries mentioned, should now come to the assistance 
of manufacturers, who realise the urgent necessity for the 
removal of restrictions, so that they may attempt to 
recover some of their regular export trade. 


What Manufacturers Feel. 


Speaking of restrictions, 1 have heard some very 
plain views expressed here of late regarding the pass to 
which the conditions of Government control of trade has 
come. It is not that manufacturers do not realise that 
in the interests of the nation and of our Allies all industrial 
and commercial activities should be co-ordinated and 
controlled. They agree with that entirely. But they 
feel that that control should be under the supervision 
of men who know exactly what they are asked to assist 
in controlling—not, as is frequently the case, of officials 
who in the production and manufactur: of steel and iron 
scarcely can discern between the one thing and the other. 
Under the circumstances, it is not surprising that the 





report of the Sub-Committee to the Commercial Committe 
of the House of Commons on the subject of the State 
control of trade finds very full endorsement here, and it 
is to be hoped that when the Prime Minister receives u 
deputation on the subject as, at the time of writing, 
it was expected he would do, he will see his way to 
meet these sound business men in a spirit of reasonable- 
ness. They have done so much for the nation in the time 
of emergency, and still are doing their very best, often at 
considerable sacrifice, that the Government would gain 
considerably by making it plain that some of the methods 
of various departments about which complaint is made— 
whether they be unnecessarily sevcre restrictions, the 
impeding of operations at works by inexperienced officials, 
the ignoring of the advice of practical men willing to aid 
the Government, or the attempted elimination of the 
merchant—shall be brought under searching examination 
with a view to saving the country from even worse 
blunders. The Imports and Exports (Temporary Control) 
Bill raised a considerable amount of opposition to the 
measure in this district, but there appears a growing 
tendency now to await developments, in the hope that 
further explanation may place the proposal in a more 
favourable light, though the period of three years is 
generally considered a great deal too long. 


Problems of Refractories. 


It may be of interest to mention an hour or so I 
spent a few days ago with Professor Fearnsides in his new 
department established in the interests of refractory 
materials. I have referred to this matter in previous 
letters, but without going into detail. Last week the 
Sheffield steel interests of the South Yorkshire colliery 
interests each met, and I should not be surprised to 
learn of some very practical expression of sympathy with 
the new department as a result. There is no doubt the 
step taken by the University authorities is an important 
one, both for producers of refractories and the users—iron 
and steel furnace and coke-oven owners. Hitherto there 
appears to have been no serious research work done, but 
the policy of the department will be to find out from local 
trades the nature of the problems they desire to have 
investigated, and to deal with these as thoroughly as 
possible. The financial aspect, of course, cannot be 
overlooked, but the expenditure will depend upon the 
nature of the researches undertaken and the equipment 
required for those researches. Producer and user will, no 
doubt, have to revise many of their old ideas, and methods 
of manufacture will in future be based upon scientific 
principles instead of leaving so much to chance. One 
thing users will have to realise is that, instead of quibbling 
about the last sixpence per 1000 bricks, the cost of 
refractories must be worked out per ton of steel output 
and not in relation to the price per ton of bricks. The 
intention of the department is to deal in the first place 
with the molecular transformation which takes place when 
quartz is heated and the volume change to be allowed for 
when those changes take place. Then again, it is hoped to 
discover materials among the coal measures of the district 
which can be advantageously employed as refractory 
materials. For instance, in the interests of fire-brick 
makers it is hoped to discover material that will substitute 
Swedish and other imported chamotte ; and it is expected 
to arrive at a better application of the illimitable supplies 
of dolomite available in Yorkshire and Nottinghamshire 
to the purposes of basic steel furnaces. That may lead to 
the production of a dolomite brick that will not perish 
when kept in stock or to the manufacture from the rich 
supplies of dolomite obtainable close at hand of magnesite 
which can be used for the making of magnesite bricks. 
One investigation of importance will be that of the best 
mixtures of siliceous rocks which expand and fire-clays which 
contract, so that the construction of a coke-oven made 
from the mixture will remain stable for the period of its 
life ; and another, it is hoped, will lead to the discovery 
of a means of so manufacturing coke-oven bricks that they 
will resist the attack of ‘‘salty”’ coal. Collieries with 
coke-ovens in this district meet with coals bearing an 
appreciable quantity of soluble salts. These salts 
accumulate in the lower layers of the coal, and, when the 
temperature of the latter is raised, are volatilised from the 
coal and quickly attack the lower part of the coke-oven 
walls. Great hopes of much useful research work are being 
built upon the new department’s activities. 


Round the Works. 


There is again to be reported an appreciable 
diminution in the volume of oversea trade, accentuated 
by circumstances already explained, and by the fact that 
the list of hand tools, the export of which is prohibited, 
has been recently lengthened considerably. It now 
includes almost everything of the kind indicated. How 
this affects negotiations already entered into is not clear, 
but, so far as can be ascertained, new overseas business 
includes saws for Rangoon and Buenos Aires ; hammers 
for Penang ; tools for Alexandria, Montevideo, Brisbane, 
Caleutta, Toronto, and New York; axes for Rangoon ; 
garden shears for Auckland; sheep shears for Buenos 
Aires, Puerto Madryn, and Auckland ; files for Genoa ; 
steel for Kobe, Yokohama, Bangkok, and Buenos Aires ; 
and cutlery for Rio, Bahia, Trinidad, Toronto, and Buenos 
Aires. Firms are now dealing with the question of con- 
tracts for 1918—-a question involving a good many diffi- 
culties—and Admiralty tenders are out for files and rasps, 
the requirements being about 500,000. Other Govern- 
ment requirements include about 8000 knives and wire- 
cutting nippers. The cutlery manufacturers appear to 
be managing a remarkable amount of general work, con- 
sidering the many restrictions on material. One of the 
features of the week was a meeting of the Chamber of Com- 
merce, at which it was resolved to reconstruct the Chamber 
upon more practical lines, and to raise the rate of subscrip- 
tion. The merchants of the district are joining the Cham- 
ber in large numbers, and are forming a section in their 
special interests, and for their definite protection against 
official encroachments. 


Iron, Steel, and Coal. 


Pig iron makers are much disappointed about 
the delay in settling the question of values one way or 
another. With the raising of coal and coke prices, they 
insist that something must be done to meet their case, 
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and any business put through has a proviso in view of 
expected Government action. Hematite deliveries are 
fairly good under the allocation system, but forge and 
foundry iron is in short supply, with so much attention 
being given to basic. | There seems no doubt basic steel 
is going to play a very much more important part in the 
future. Germany, of course, built up her enormous out- 
put of cheap steel by that means. But iron makers are 
so limited in their operation, through a labour shortage, 
that they cannot hope to meet the demands upon them. 
Good supplies of basic billets are coming here from South 
Wales and elsewhere, and the home supplies of Bessemer 
and Siemens acid steel are steadily maintained. Users 
here say there is still talk of more hematite furnaces being 
blown in on the North-West Coast, but this deferring of 
hope is making their hearts very sick. Collieries con- 
tinue to be pressed for all descriptions of steam coals, 
particularly fcr the satisfaction of local requirements, 
though the weight going to the coast on Government 
account is increasing, and France and Italy want more 
than they can get. The open market secures next to 
nothing, and neutrals are little better off. All round 
values are strongly held at the maximum. Slacks are 
very active, and the position of the house coal market 
has grown more acute. In steams, best South Yorkshire 
hards quote 19s. to 19s. 6d.; best Derbyshire, 18s 6d. to 
198.; seconds, 18s. to 18s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; 
nuts, 17s. to 18s.; washed smalls, 14s. 6d. to 15s.; best hard 
slacks, 14s. 3d. to 14s. 9d.; seconds, 13s. 9d. to 14s. 3d.: 
soft nutty, 13s. 6d. to 14s.; peas, 12s. to 12s. 6d.; and small 
slacks, 9s. to 10s. In house sorts, branch quotes 23s. to 
23s. 6d., and best Silkstone, 20s. to 21s.; all per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 
Labour Affairs. 


THE Glasgow Corporation has given an increase 
to its horse and motor men of 6s. per week, making an 
addition of 19s. to their pre-war wages. A similar advance 
granted to the carters in the employ of the Caledonian Rail- 
way Company raises wages in that instance to 21s. per 
week over pre-war rates. All the dock labourers at Glas- 
gow have received an increase of 1d. per hour on time rates. 
The iron moulders’ strike in Scotland appears to be spread- 
ing. It is stated that moulders in Edinburgh, Leith and 
Falkirk have joined the strikers, where action has not been 
sanctioned by their union officials. The men demand an 
increase of 15s. per week on time rates for journeymen, 
the equivalent for those on piecework, and 7s. 6d. for 
apprentices under eighteen years of age. 


Pig Iron Scarcity. 


There is a growing scarcity of pig iron. The 
demand for hematite takes first place, and many of the 
furnaces have been turned on to the production of that 
quality, thereby creating a scarcity of iron-making brands. 
Some little business has been done in forge, but foundry 
is almost unobtainable. Makers find it practically im- 
possible to meet local requirements, and, under the cir- 
cumstances, the export department is particularly dull. 
Home prices are still unaltered, and though, in some in- 
stances, greatly increased figures are quoted for export, 
makers generally have really nothing to offer for this trade, 
and are not naming prices in the open market. 


Quotations. 


Prices, therefore, are only approximate :—Monk- 
Jand and Carnbroe, f.a.s. at Glasgow, Nos. 1, 140s.; Nos. 3, 
135s.; Govan, No. 1, 135s.; No. 3, 130s.; Clyde, Summer- 
lee, Calder and Langloan, Nos. 1, 150s.; Nos. 3, 145s.; Glen- 
garnock, at Ardrossan, No. 1, 140s.; No. 3, 135s.; Eglin- 
ton, at Ardrossan or Troon, and Dalmellington, at Ayr, 
Nos. 1, 145s.; Nos. 3, 135s.; Shotts and Carron, at Leith, 
Nos. 1, 150s.; Nos. 3, 145s. per ton. 





Finished Iron and Steel. 


No material alteration has taken place in the 
position of the Scotch steel and iron trades. Works every- 
where are under pressure for deliveries, and the bulk of 
the orders on hand is still connected with Government 
requirements. Even if a permit is obtainable, it is ques- 
tionable if the works could give more than fleeting atten- 
tion to work of a private nature. The steel works are 
fully engaged with plates and sections for the shipyards, 
and a constant call for shell bars. Black steel sheets are 
very searce. Malleable iron makers also find consider- 
able difficulty in completing anything of a private nature, 
and while the price of ordinary “‘Crown” bars is nominally 
£16 per ton f.o.b. Glasgow, much higher figures can be 
secured for guaranteed deliveries. After Government 
demands are satisfied, however, very little remains for 
ordinary disposal. Though a pronouncement on the sub- 
ject of fixed prices is eagerly awaited, markets are recovered 
to a large extent from the unsettlement following the rise 
in fuel, and there is a confident feeling that an equable 
basis of charges will soon be announced. Engineering 
firms have plenty of work on hand, both marine and general, 
for home and overseas customers. 


Coal. 

The Seotch coal trade has been in an unsatis- 
factory position for a considerable time, and is still with- 
out indication of an early improvement. In the West 
of Scotland the collieries have been enabled to sustain a 
certain amount of activity owing to large industrial 
demands and household requirements, but in the 
East of Scotland conditions are not so good. In some 
instances the miners are only getting two and a-half shifts 
per week. On the whole, apart from transactions in first 
grade navigations and steams, there is little movement to 
report. The aggregate shipments from Scottish ports 
during the past week amounted to 124,083 tons, compared 
with 165,692 in the preceding week, and 160,145 tons in 
the corresponding week last year. Ell coal is quoted, 
f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. to 30s.; navi- 
gations, 30s.; steams, 27s. 6d.; treble nuts, 23s.; doubles, 
22s.; singles, 21s.; first-class screened navigations, f.o.b. 
at Methil or Burntisland, 29s. to 31s.; first-class steams, 





28s.; third-class steams, 24s.; best steams, f.o.b. Leith, 
26s. 6d.; secondary qualities, 25s. 6d. per ton. These 
quotations apply to shipments to France and Italy ; other 
destinations 2s. 6d. per ton dearer. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade After the War. 


THE proposal of the Government to continue 
control of the import and export trade for a period of 
three years after the termination of the war is arousing 
keen resentment among business men in the North. 
Their experience of State control during the war is not 
calculated to impress them with the capability 
of the Government to run the trade of the country, 
and the prospect of the protraction of bureau- 
cratic control for three years after the war is viewed 
with much alarm. The proposal was under discussion at 
a meeting of the Newcastle Chamber of Commerce this 
week, and a resolution of protest was passed. It is 
certain that the opposition to the Government Bill will be 
very strong. Manufacturers feel that if their operations 
after the war are crippled by Government interference, 
competing nations will shoot right ahead and leave this 
country behind. 


Cleveland Iron Trade. 


While no formal public official announcement 
had been made up to the time of writing, it can now be 
authoritatively stated that the home maximum price of 
No. 3 Cleveland g.m.b., No. 1, No. 4 foundry, and No. 4 
forge has been advanced by 2s. 6d. per ton. It is 
understood that the export price, which is fixed by 
the Control Committee, will be increased for No. 3 from 
102s. 6d. to 116s. 6d., an advance of 14s. per ton. The 
advance in the home price of No. 3, it should be stated, 
has been made in consequence of the normal increase in 
the costs of production, as distinguished from any advance 
necessitated by the recent increase in the price of fuel. 
The latter is a separate matter of adjustment between the 
Government and the makers. Business has been very 
active this week in connection with the applications for 
iron for the home trade up to the end of the year. The 
quantities applied for are very heavy, for the foundries, 
particularly those engaged on shipyard contracts, are very 
busy, and the failure to complete all the November 
deliveries, on account of the truck shortage, has accen- 
tuated the pressure of demand. On the other hand, the 
conditions of supply are tending to become less easy, owing 
largely to the shrinkage of output, brought about by the 
transference of furnaces on Cleveland iron to basic iron. 
As a consequence, it is quite probable that the quantities 
applied for will have to be cut down. No doubt some of 
the applications are larger than they would otherwise hav2 
been on account of the present uncertainties of rail delivery. 
In the export trade merchants have plenty of licences in 
hand for Italy. The home maximum price of Cleveland 
pig iron now stands as follows :—No. 1, 99s.; No. 3 
Cleveland g.m.b., No. 4 foundry, and No. 4 forge, 95s. 
The export prices are :—No. 1, 121s. 6d.; No. 3, 116s. 6d. ; 
No. 4 foundry, 115s. 6d.; and No. 4 forge, 114s. 6d. 
These prices are retrospective to September 17th. 


Hematite Pig Iron. 


While the hematite position continues very 
stringent, some relief will no doubt accrue from the 
changes being made in several furnaces from foundry iron 
to steel-making iron, and from the additional furnaces 
which are expected to be blown in very shortly. Mean- 
while, home consumers, under the official system of 
distribution, are getting their needs fairly adequately 
covered. The home price of East Coast mixed numbers 
remains at 122s. 6d., and, as in the case of foundry iron, 
adjustments required by reason of the advance in fixed 
prices will be arranged between the Ministry of Munitions 
and the makers. The export price to France and Italy is 
advanced as from September 17th from 14ls. to 147s. 6d. 


Iron-making Materials. 


A moderate business is being done in 
foreign ore, and deliveries, having regard to all the 
circumstances, are well maintained. Coke is plentiful, 
good medium furnace kinds realising around 35s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


The activity in the Northern steel trade increases 
rather than diminishes. Pressure for delivery is intense, 
and nothing which might in any way speed up matters 
is being left undone. The bulk of the work is, of course, 
required for war purposes, the demands from the Allied 
Covernments being constant and heavy in volume. All 
available effort is concentrated upon the production of 
high tensile bars as well as of shipbuilding material. The 
finished iron trade too is employed at its fullest capacity. 
The recent negotiations on the question of maximum 
prices have not yet resulted in any official changes, and 
the continued delay in making some official announcement 
elicits strong expressions of dissatisfaction. The principal 
quotations for home trading are as follows :—Steel ship 
plates, £11 10s.; steel boiler plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel 
rails, £10 17s. 6d.; iron ship rivets, £19 10s.; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. The following are nominal quotations for 
export :—Common iron bars, £15; best bars, £15 5s.; 
double best bars, £15 12s. 6d.; treble best bars, £16 ; 
packing iron, £13 10s.; packing iron, tapered, £15 1és.; 
iron ship angles, £15; iron ship rivets, £19 10s.; steel 
bars, basic, £16 10s. to £17 10s.; steel bars, Siemens, 
£16 10s. to £17 10s.; steel ship plates, jin. and upwards, 
£13 10s.; ;,in., £13 15s.; #,in., £16; }in., £18; steel 
boiler plates, 20s. on the foregoing prices; steel joists, 
£11 2s. 6d.; steel sheets, singles, £20; steel sheets, 
doubles, £22; steel hoops, £17. 


Scrap. 
The position as regards scrap is not much 


altered. While at the moment business in steel scrap is 
quiet, a great deal of activity may shortly be expected, 
as buyers will be coming into the market to arrange for 
next year requirements. Cast. scrap is tightly held by 
dealers, in view of a possible shortage of foundry pig. 
Heavy wrought iron scrap is in only moderate supply, 
and although there is no opportunity for adopting higher 
prices in order to check buying, some dealers are disposed 
to avoid offering. Any lots which come forward are 
being easily sold at the full maximum of £6 5s. 


The Coal Trade. 


There is no pronounced change in the Northern 
coal trade this week. The dominating factors are no 
longer supply and demand, but control and transport ; 
the first is governed by other than commercial and 
industrial considerations, and the second is affected to a 
great extent by the weather. At the moment, sufficient 
steam coal is going away to keep the Blyth collieries in 
fair employment, but many of the Northumberland and 
Durham pits have to depend upon the home trade to keep 
them going. Prices, of course, are purely nominal at the 
official figures, but if more export trade could be done, the 
collieries would be in a better position, since the export 
prices are graded a good deal higher than the limitation 
prices for the home trade. ‘The new Order in Council 
making it necessary for coal exporters to secure licences 
in respect of coals for shipment to British destinations, 
ensures that business for Gibraltar, Port Said, and other 
British destinations is practically brought into line with 
neutral ports in the matter of regulations concerning 
export. Hitherto, British vessels freed from requisition 
have had to get voyage licences from the Ministry of 
Shipping, or the merchants have had to secure their 
tonnage through the Inter-Allied Chartering Executive, 
but in future the duty will devolve upon exporters to get 
the licence. The object of this regulation, apparently, is 
to enable the authorities to exercise still greater control 
over supplies for British destinations, in order that 
tonnage shall not be occupied taking coals which are not 
absolutely necessary. The actual business transacted on - 
the Northern markets this week has heen of small 
dimensions. Best steams are offered freely, and Tyne 
primes are more plentiful. Second steams are in abundant 
supply and are freely offered, while there is no lack of 
inquiry, but transactions are limited by the available 
facilities. They are quoted freely at minimum schedule 
prices. The stocks of Blyth and Tyne smalls continue to 
increase, and minimum prices are weakly quoted. Durham 
gas coals are still irregular, and sellers are numerous and 
pressing at minimum prices. Smithies and _ coking 
qualities are steady under a sustained home demand. 
Peas and nuts are also fully taken up for home require- 
ments. Bunker coals are slow, except special qualities, 
which are scarce. Coke remains a steady trade at full 
prices. The principal quotations are as follows :— 
Northumberlands : Best Blyth steams, 29s. 6d. to 32s. 6d.; 
second Blyth steams, 25s. 6d. to 28s.; Tyne primes, 
29s. 6d. to 32s.; North Northumberland prime steams, 
29s. 6d. to 30s. 6d.; unscreened for bunkers, 23s. 6d. to 
25s.: household coal, 22s. 6d. to 23s. 6d. for home trade, 
28s. 6d. to 32s. 6d. for export ; best Blyth smalls, 21s. to 
22s. 6d.; North Northumberland smalls, 22s. 6d.; smithies, 
27s. 6d. to 32s. 6d.; peas and nuts, 31s. to 33s. 6d. 
Durhams: Steam (locomotive), 3ls. to 32s. 6d.; special 
Wear gas, 26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; 
second gas, 23s. 6d. to 26s.; ordinary bunkers, 26s. 6d.; 
best bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 
29s. to 32s. 6d.; peas and nuts, 31s. to 33s. 6d.; coking 
coals, 26s. 6d. to 27s.; coking smalls, 19s. 6d. to 20s. 6d.; 
patent oven coke, 42s. 6d. to 45s.; blast-furnace coke, 
33s. for home use, 42s. 6d. for export ; gas coke, 32s. 6d. 
to 35s. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Welsh Coalfield Inquiry. 


Tue Coal Controller has declined to accept the 
suggestion put forward by both the coalowners and the 
miners’ Executive that the inquiry into the question of 
short time in the coalfields should be conducted by a joint 
committee representative of the owners and workmen. 
The Coal Controller in the first place nominated Messrs. 
H. A. A. Phillips and J. J. Anthony, connected respectively 
with the production and distribution departments of mines 
for the Board of Trade, and Messrs. Finlay A. Gibson (secre- 
tary of the South Wales Coalowners’ Association) and Mr. 
T. Richards (general secretary of the South Wales Miners’ 
Federation), to act as the commission, but it was felt that 
the question of short time in the coalfield and its remedies 
involved points of such importance to both owners’ and 
workmen’s interest that it was a matter which ought 
properly to be discussed by a representative committee of 
both sides. The Coal Controller, however, has practically 
insisted on the commission appointed by him carrying 
through the inquiry, though he points out that he has no 
objection whatever to the Coalowners’ Association and the 
Federation Executive meeting to discuss the problem. 


The Miners’ War Wage. 


Some time ago it was mentioned that the South 
Wales owners intended putting forward the suggestion 
that the Coal Controller should receive the extra 2s. 6d. 
per ton which coalowners are permitted to charge on 
coals, except those supplies exported to France and Italy, 
and that he himself should pay the war wages to the 
miners of 1s. 6d. per day. The position, of course, is that, 
as South Wales ships abovt 60 per cent. of its output to the 
Allies, therefore the coalowners do not get the benefit of the 
2s. 6d. per ton ; whereas coalowners in other districts, from 
which very largely home supplies are drawn, have the 
advantage of the extra price. The view of the South 
Wales owners is that it would be fairer if the Coal Controller 
met the extra cost of the 1s. 6d. per day to the miners out 
of the total amount received from the coal districts 
throughout the country by the yield of the extra 2s. 6d. 
to be charged on coals. This. of course, would have the 
effect of making the other colliery areas share the extra 





wage cost in South Wales. The matter came before the 
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members of the Mining Association of Great Britain last 
week in the form of a proposal from this district, but it was 
not accepted, and the probability is therefore that the 
South Wales owners will now lay their suggestion directly 
hefore the Coal Controller and the Government. 


Concession to Coalowners. 


The colliery companies in this district called upon, 
under the transport reorganisation scheme, to supply coals 
to the south-western area have had a concession mace to 
them as regards the price which they can charge for those 
coals for use for household purposes. The Coal Controller 
originally fixed the price at 20s. per ton, which aroused very 
strong representations from the owners concerned, prin- 
cipally those in the Monmouthshire area, inasmuch as it 
Was maintained that 20s. per ton did not cover the cost of, 
production. The matter was regarded very seriously, as 
at the time the scheme was introduced it was understood 
that the minimum quantity which the Monmouthshire 
collieries were to sond to the south-western area over the 
winter months was 60,000 tons. Of course the owners 
have had the extra 2s. 64. per ton granted to cover the 
war wage, but owners continued to press for a reconsidera- 
tion of the price, and the Coal Controller has agreed to 
permit the owners to charge 25s. per ton, this figure to 
include the 2s. 6d. to meet the miners’ increased wage, so 
that the owners have secured an advance of 2s. 6d., though 
the date of its coming into operation is not yet made 
known. 


Wages Questions. 


Agreement was come to last week-end concerning 
a recommendation as to the war bonus for those engaged 
in the tin-plate trade of South Wales. The men’s original 
claim was for a flat rate over all earnings of 100 per cent. 
At a previous Conciliation Board meeting the employers 
offered to recommend to the Ministry of Munitions 
the payment of a war bonus on wages up to 20s. 
per week of 50 per cent., 2s. Id. to 50s. per 
week 60 per cent. This, however, was not accepted 


-by the men’s representatives, and the meeting stood 


adjourned. When the Conciliation Board again met 
at the end of last week the employers offered a fiat 
rate of 55 per cent. over all wages, but this was refused, 
and the men made a counter proposal of 75 per cent. 
The employers, however, could not agree, and the matter 
was then submitted to a joint committee, which agreed, 
after many retirements and Jong discussions, to recommend 


, that a war bonus should be fixed as follows :—On earnings 


up to 20s., 524 per cent.; on earnings of 20s. Id. up to 60s., 
65 per cent.; and on earnings of 60s. and upwards, 50 per 
cent. Representatives of the South Wales Siemens Steel 
Association and the Steel Smelters have also come to 
an agreement concerning the war bonus question. The 
agreement is on a percentage basis, and will be submitted 
to the Ministry of Munitions. 


Current Business, 


Business from day to day has been unusually 
dull and inactive. The continuation of boisterous weather 
and other handicaps have sadly interfered with tonnage 
arrivals, and the consequence has been that the arrange- 
ments of colliery salesmen have been dislocated, and the 
shortage of empty wagons has meant the Joss of a good 
deal of time in the coalfields. There were hopes last week- 
end of an improvement, but they failed to materialise. and 
numerous collieries made a very poor start this week, 
which throughout promises to be very unsatisfactory. 
Stocks of coals cf almost all descriptions are very plentiful, 
and complaints are rife of congestion on the railways as 
regards the movement of supplies for the South-Western 
counties, and the result is that wagons are away from the 
pits an abnormally long period. Still the demand for 
coals for home consumption continues good, and the 
collicries producing bituminous descriptions are about as 
brsy as any. There is no departure from schedule prices 
of coals, and coke is very firm and scarce, but patent fuel 
menufacturers are not so well placed. The pitwood 
market is practically nominal at 75s., there being very 
little wood on offer. 

LATER. 


There is no variation of a conspicuous character in the 
coal market. Work is still irregular in the coalfield, and 
stocks of coal are very excessive. No notification has so 
far been made concerning the date upon which the South 
Wales Pitwood Allocation Committes begins its work. 
This committee has been appointed to arrange for the 
distribution of supplies of pitwood available. and to ensure 
that essential collieries shall not go short. The Cardiff 
and Bristol Channel Pitwood Importers’ Association have 
appointed their chairman —Mr. W. Barry—as their repre- 
sentative, and the other members who are to act are 
Messrs. T. Evans (Admiralty Pitwood Committee), Finlay 
A Gibson (Monmovthshire and South Wales Coalowners’ 
Pitwood Association), H. Dyer Lewis, and H. A. A. Phillips 
(District Pitwood Committee). Professor H. A. Pritchard 
(Timber Supplics Department}, and W. St. D. Jenkins 
(Deputy-Director of Coal Contracts for the Admiralty). 


Schedule Prices (exclusive of 2s. 6d. increase). 


Steam coal: Smokeless best, 33s.; smokeless 
seconds, 3ls. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best 
drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 18s. to 
21s. 6d.; washed smalls, 2 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.: smalls, 26s.; No 2 
Rhondda large, 27s.: through, 22s. to 23s. 6d.; smalls, 17s. 
and 19s.; best washed nuts, 30s.; seconds, 28s. 6d.; best 
washed peas, 27s. 6d.; seconds, 26s. 6d.; patent fuel, 30s.; 
coke, 47s. fid.: pitwood, ex ship, 75s. 








Government and Ship Repairing. 


During the past week a deputation comprising 
technical and other offices from the Department of the 
Deputy-Controller for Auxiliary Shipbuilding has been 
on a tour of the South Wales ports for the purpose of 
inspecting sites and obtaining all the information possible 
concerning extended facilities for ship repairs and the 





manufacture of constructional parts for standard ships. 
The Government has, it is understood, abandoned the idea 
of building a fourth shipbuilding yard in the Bristol 
Channel, and efforts are being concentrated more upon 
improving the facilities for ship repairing. The deputation 
visited Swansea on Monday, Port Talbot on Tuesday, 
Cardiff and Barry on Wednesday, and Newport on 
Thursday. At each town the civie authorities and 
leading officials connected with docks, harbours and 
railways, ship-repairing establishments and other under- 
takings of importance, received the members of the 
deputation, who will formulate their report later to the 
Admiralty. The deputation consisted of Mr. W. A. T. 
Shorto (Director for Administrative Duties), Mr. H. M. 
Grayson (Director of Ship Repairs), Commander F. 8. 
Rising, R.N. (Naval Assistant), Major J. W. Hamilton, 
R.E. (Director for National Shipyards), Major G. E. 
Cockburn, R.E. (for the Director of Engineering Work), 
Capt. H. 8S. Wescott, R.E. (Assistant), and Lieut. Briggs 
(Secretary). 


Newport. 


Quite a number of Monmouthshire collieries have 
had to resort to temporary suspension of work. Stocks 
are heavy, and, under favourable conditions, would take 
considerable time to reduce. Smalls, especially, are 
plentiful, but nut coals are rather scarce. Schedule 
prices (exclusive of 2s. 6d. increase) :—Steam coal: Best 
Newport Black Vein large, 30s.; Western Valleys, 29s.; 
best Eastern Valleys, 29s.; other sorts, 28s.; best smalls, 
18s. to 20s. Bituminous coals : Best house, 33s.; seconds, 
30s. 9d.; patent fuel, 30s.; pitwood, ex ship, 75s. 


Swansea 


There has been some irregularity in the anthracite 
trade. The better descriptions of large anthracites have, 
however, ruled fairly steady, and cobbles and nuts have 
maintained a good tone, but otherwise the trade has been 
quiet, especially in steam qualities. Sehedule prices 
(exclusive of 2s. 6d. increase) :—Anthracite : Best malting 
large, 30s.; second malting large, 29s.; third malting large, 
27s. 6d.; Red Vein large, 25s. 6d.; machine made cobbles, 
39s. to 42s. 6d.; Franch nuts, 39s. to 42s. 6d.; stove nuts, 
39s. to 42s. 6d.; beans, 23s. 5s.; machine made large 
peas, 20s.; rubbly culm, IIs. to 13s.: duff, 6s. Gd. to 8s. 
Steam coal: Best large, 30s.; soconds, 27s.; bunkers, 22s. 
and 23s. 6d.; smalls, 17s. and 19s. Bituminous coal : 
Through and through, 27s.; smalls, 24s.; patent fuel, 30s. 








Tin-plates. 
The market shows little or no change, and is firm. 
Block tin has again advance: in price. Quotations :— 
I.C., 20 by 14 by 112 sheets, 30s. Block tin, £293 5s. per 
ton cash ; £291 per ton three months : copper, £110 per ton 
cash ; £116 perton three months. Lead: Spanish, £30 19s. 
per ton. 








THE OUTPUT OF AEROPLANES. 


A CONFERENCE, convened by the Aeronautical Institute, of 
smaller engineering firms not fully engaged on war work, and 
eapable of undertaking work in connection with aircraft 
production, was held at Central Hall, Westminster, on Thursday, 
November 29th, with Mr. A. J. Liversedge, A.M. Inst. C.E., 
in the chair. The conference was attended by several hundred 
representatives from all over the country. 

In placing the object of the meeting before the audience, 
Mr. L. Blin Desbleds, the honorary director of the Aeronautical 
Institute, said that there were now still available in the country 
a big volume of facilities for production, which could be 
immediately utilised for the national good, provided those 
facilities were made to fulfil the following requirements :— 
(1) That the productive facilities of the small firm should not 
lead to waste of material. (2) That the cost of production of 
any part by the small firm should not be appreciably greater 
than that of the larger firms. (3) That there should not be any 
increased difficulty to the Government departments as regards 
distribution of material. (4) That there should not be increased 
difficulty with regard to inspection of the finished work by the 
Government inspectors. 

The Institute proposes, therefore, to help the small manu- 
facturer to fulfil these requirements, briefly, in the following 
ways :—(1) By instituting one or more centres where samples 
of any parts can be seen in different stages of manufacture ; by 
providing newcomers with full information and_ technical 
assistance concerning the making of any parts they may under- 
take to do: and by putting at their disposal jigs, &c., that have 
in practice proved successful and accurate. In this manner 
any possible waste of material would be reduced to a minimum. 
(2) The small manufacturer can produce parts at a low cost 
only if he be given standing repetition work for two or three 
parts suitable to his plant and labour. This repetition work can 
be obtained only if all the smaller firms interested act together 
as one big concern, and each individual firm produces in 
quantities its quota to what is expected of the whole body. 
(3) That one or more centres should be established at which the 
Government could deliver material in bulk, for the redistribution 
among the members of the proposed body by a committee of 
the body itself. (4) That one or more centres should be 
established to which all finished articles would be sent for 
inspection in bulk by Government inspectors. 

A resolution approving this action was adopted unanimously, 
and it was arranged that a committee should be formed to carry 
the scheme into effeet. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THE JuNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. 1. ‘‘ Maintenance of Engineering Plant,”’ by 
Mr. J. G. Moon. 8 p.m. 

THE InstTITUTION OF WATER ENGINEERS.—Apartments of 
Geological Society, Burlington House, Piccadilly, W. The 
following subjects will be introduced for discussion :—(1) 
‘* Water Supplies as Sources of Power,’ opened by Mr. C. H. 
Roberts. (2) (a) ‘“‘ Theory of Air-lift Pumping,” by Mr. C. 
Anthony ; (b) “‘ Theory and Practice in Air-lift Pumping,” by 
Professor A. H. Jameson. 2.15 p.m. 

SATURDAY, DECEMBER 8ru. 

MANCHESTER ASSOCIATION OF ENGINEERS.— Quarterly 
meeting, Grand Hotel, Manchester. Discussion on Topical 
Subjects. 6.30 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN: Lonpon Branen.—Holborn Restaurant, Caledonian 
Saloon. First Bohemian Concert. 7 p.m. 





Norta or ENGLAND INstTITUTE OF MINING AND MECHANTCAt, 
ENGINEERS.—Wood Memorial Hall, Newcastle-upon-Tyne, 
General meeting. Papers open for discussion :—‘ Little 
Namaqualand and its Possibilities as a Further Copper Producing 
Country,” by Mr. F. W. Jenkins, ‘* A Fresh Aspect of Intensive 
Mining Thin Seams,” by Mr. George Gibb. ‘* The Flow oj 
Water in Syphons,”’ by Mr. Mark Halliday, B.Se. The following 
papers will be read or taken as read :—‘‘ Notes on the Uniflow 
Steam Engine,” by Mr. G. G. T. Poole. ‘* Memoir of John 
Herman Merivale,’’ by Miss Judith Merivale. 2 p.m. 


MONDAY, DECEMBER 10ra. 
Roya Society or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture, ‘‘ Progress in the Metallurgy of Copper,” by 
Dr. H. C. H. Carpenter. 4.30 p.m. 


TUESDAY, DECEMBER IITs. 


Institution oF Exectrican ENGINEERS (Scorrisn Locar 
Secrion).—The Rooms, 207, Bath-street, Glasgow. Paper on 
** Gas Firing Boilere,”’ by Mr. T. M. Hunter. 7.30 p.m. 

MANCHESTER GEOLOGICAL AND MINING SocieTy.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
»aper will be read :—‘* Geology of Manchester as Revealed by 

orings,”’ by Dr. George Hickling. 4 p.m. 


WEDNESDAY, DECEMBER 12rn.. 

Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Ordinary meeting. ‘‘ Technical Training for Disabled Soldiers 
and Sailors,” by Lord Charnwood. 4.30 p.m. 

THe AssociaTION OF ENGINEERS-IN-CHARGE.—-St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. Paper, *‘ Some Phases 
of Modern Industrialism,”” by Mr. A. W. Wyatt. 8 p.m. 

THe InstiruTion oF AvTOMOBILE ENGINEERS.—Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper, ‘‘ The 
Agricultural Power Unit: Some Factors Governing the Design 
of a Small Tractor,”’ by Mr. A. EF. L. Chor!ton. 8 p.m. 





THURSDAY, DECEMBER 13ru. 

Trae Opricar Socrery.—Physies Lecture Theatre, Imperial 
College of Seience and Technology, Imperial Institute-road, 
South Kensington. Proposed Standard Optical Notation and 
Sign Convention. 8 p.m. 

Tue Instircerion oF Evecrricat. ENGIneers.—Institution 
of Civil Engineers, Great George-street, Westminster, S.W. 
Discussion on ** The Metric System.”’ Introductory papers by 
Mr. L. B. Atkinson and Mr. A. J. Stubbs. 6 p.m. 


FRIDAY, DECEMBER l4rx. 


THE INstTITUTION OF MECHANICAL ENGINEERS.——Institution 
of Civil Engineers, Great George-street, Westminster. Paper, 
‘*“The Use of Soap Films in Solving Torsion Problems,” by 
Mr, A. A. Griffith and Mr. G. I. Taylor. 6 p.m. 


SATURDAY, DECEMBER liru. 


THe Association OF Mininc Exvectrican ENGINEERS: 
West oF ScoTtanp Brancu.—Visit to the Works of Messrs. 
Mavor and Coulson, 47, Broad-street, Bridgeton, Glasgow. 
After the visit a concert will be held in the evening in the 
Trades House Restaurant, 89, Glassford-street. 3 p.m. 


MONDAY, DECEMBER lIi7ru. 

Tue JuNIoR INSTITUTION OF ENGINEERS.-—39, Victoria-street, 
Westminster, 8.W. 1. Paper, ‘‘ Engineering in the Brewing 
Industry,’ by Mr. Chas. R. Turner. 7.30 p.m. 

Socrety oF ENGINEERS.—Apartments of the Geological 
Society, Burlington House, Piccadilly, W. Lecture, ‘* High- 
speed Railways after the War,’ by Mr. Chalmers Kearney. 
5 p.m. 





TUESDAY, DECEMBER I8ru. 

Tue ILLUMINATING ENGINEERING Socrety.—House of Royal 
Society of Arts, John-street, Adelphi. Presidential Address 
by Mr. A. P. Trotter. 5 p.m. 

FRIDAY, DECEMBER 2Ist. 

West or ScorLtanp TRON AND STEEL INSTITUTE.—Societies 
Room, No. 24, Royal Technical College, George-street, Glasgow. 
Lecture on ‘‘ Our Imperial Strength, Based on the Metal 
Industries and an Efficient Banking System,” by Mr. Octavius 
Charles Beale. 7 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Aircraft Manufacturing Company, Limited, the Gnome 
and Le Rhone Engine Company, Limited, and Airships, Limited, 
have removed their London office from 47, Victoria-street, 
Westminster, S.W., to 27, Buckingham-gate, 8.W.1. Their 
telephone number remains as before—Victoria 3688. 

TxE London offices of the Anglo-Mexican Petroleum Company, 
Limited, the Eagle Oil Transport Company, Limited, Highways 
Construction, Limited, and the Bowring Petroleum Company, 
Limited (Kerosene and Spirit Department), have been trans- 
ferred from Finsbury-court to 16, Finsbury-cireus, E.C. 2. 
Cable address: ‘‘ Mexprodux.” Inland telegrams: ‘* Mex- 
produx, Ave., London.”” Telephone: London Wall 1200. 

WE are informed that, owing to advanced age, Mr. Sydney 
Gedge has decided to relinquish his position as chairman of W. 
T. Henley’s Telegraph Works Company, Limited, as from Ist 
January, 1918. Mr. Gedge has been a director of the company 
for 37 years, and has been chairman for 30 years. The company 
will still have the benefit of his long experience on the board. 
The managing director of the company, Mr. George Sutton, who 
has been in the service of the company for upwards of 36 years, 
has been elected as chairman from the time of Mr. Gedge’s retire- 
ment. Mr. Sutton will hold the position of chairman and 
managing director. 








Aut parcels traffic on the railways used to be ac- 
companied by a way-bill, the contents of which were 
abstracted by the sending and receiving stations, and 
in the railway company’s accountant’s office the one was 
checked against the other, both stations summarising 
their bills at the end of the month. In May, 1898, the 
London and North-Western Company introduced a stamp 
system, which was used for all local traffic—traffic con- 
fined to its-own system, the receipts for which had not 
to be shared by other companies—and so long, then, as 
each station could account for the value of the stamps it 
had received, there was no need for way-bills. But 
although the system had so many advantages, it was 
not adopted by other companies. When, however, 
all the railways passed under the control of the Govern- 
ment, and there was no distribution of the receipts among 
other companies, the main objection to the stamp system 
was removed, and from July Ist, 1915, its use was extended 
to all British companies. The Irish companies were not 
then controlled, but when they became so the system was 
extended to them, and the steamship companies engaged 
in the Irish cross-Channel services were included, 
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SUBSTITUTES IN GERMANY. 


In a recent number of La Nature are given particulars of 
some of the substitutes in use in Germany. 

High Speed Steels—For machining work it is only 
necessary that the cutting edge of the tool should be of 
high-speed steel ; the remainder can be of ordinary steel. 
The difficulty lies in obtaining a satisfactory joint between 
the two portions. Tests made in Germany have shown 
that a mixture of iron filings (34 per cent.), shavings, 
horn (12 per cent.), graphite (22 per cent.), and fused 
and crushed borax (22 per cent.) gave good results. 

Copper.—Steel is now being extensively used for tube 
plates, smoke tubes, and stays of locomotives, the strength 
and elongation of the stecl being, of course, of a high order. 
In the case of bearing metal it is difficult to replace the 
well-known alloys having a tin basis. Thus it has been 
impossible to dispense with tin in this connection. 

Leather.—Steel belts and chains and cables are replacing 
leather belting as far as possible. Direct gearing is also 
being substituted where possible. In existing plants 
hemp and cotton belting is found of great service, but these 
materials are very high in price. 

Lighting by Natural Gas.—The Austrian railway 
authorities have made experiments on train lighting by 
natural gas. The gas is supplied in cylinders at a pressure 
of about 2000 Ib. per square inch. 

Long-distance Gas Transmission.—In certain of the 
German coal basins immense distribution systems have 
been connected up with the coke ovens. In many cases 
coke-oven gas is mixed with town gas. The authorities 
at Barmen, for instance, have entered into a contract 
with the Thyssen works for the production by this firm of 
twenty million cubic metres per annum, i.e., the total 
requirements of the town. The distance over which 
the gas is conveyed is thirty miles. Similar schemes are 
on foot in Westphalia, in the Waldenburg, and in the Saar 
basins. The systematic use of long-distance coke-oven 
gas supplies has resulted in a cheapening of the sale price. 
Contracts have been arranged on the basis of 3.5 pfennigs 
per cubic metre, including charges for piping, interest, de- 
preciation, maintenance, &c. 











INSTITUTION OF CIVIL ENGINEERS. 
“ RECENT DEVELOPMENTS IN BY-PRODUCT COKING.’** 
By Greorce Biake WALKER, M. Inst. C.F. 


Tais paper is supplementary to one written by the author 
in 1900, when coke ovens of the retort type were little in use in 
this country. Since then a revolution has taken place in the 
system of coking, and large numbers of plants of ovens of the 
retort type with recovery of by-products are in existence, and 
are being constantly added to. The war has stimulated the 
demand for hydrocarbon explosives, and these are now com- 
mandeered by the Government, coking plants being under the 
control of the Ministry of Munitions. 

Although the principle of external heating of the retort 
oven, as originally introduced by Evence Coppée, remains the 
same, considerable modifications in detail have been gradually 
introduced by various builders as the result of experience. The 
object of these modifications has been chiefly to inerease the 
rapidity of the coking process by the application of more intense 
heat, and by the heating of the air for combustion : convenience 
and economy in operation have also received a good deal of 
attention. The recovery of by-products has been greatly 
developed, and in particular many experiments with more or 
less success have been made for achieving the ‘“‘ direct ’’ recovery 
of sulphate of ammonia. One of the most important develop- 
ments has been the utilisation of the surplus gases in internal 
combustion engines, and for town illumination, metallurgical 
furnaces, and other manufacturing purposes. 

The author describes the principal features of half-a-dozen 
of the most successful types of oven in use in this country and 
the recovery plants associated with them, and cites figures 
showing the economies obtained by the “ direct ’’ recovery of 
sulphate of ammonia, here and in Germany. He also compares 
the relative value of the surplus gases used in producing steam 
—utilised through turbines—and in internal combustion engines, 
to the advantage of the latter. 








BRITISH STEEL FOR SHELLS. 

Tue British investigation of an acid open-hearth heat for 
making high explosive shells, reviewed in this issue, presents 
some interesting facts. It demonstrates the high degree of 
uniformity obtainable from the practice of casting the ingot 
large end up with a hot top. Not only is the percentage of 
discard largely reduced, but defects from segregation and pipe 
are at a minimum. It would be interesting to know to what 
extent this is the practice in England. Without doubt some such 
procedure is desirable to meet the rigid specifications. It is 
admitted that in the United States early in the war some steel- 
makers had great difficulty in satisfying foreign’ inspectors 
with steel cast in ingots with the small end up with no hot top or 
even with one. To what extent this American practice has been 
altered to meet new war conditions is not generally known, 
but in some cases decided changes are believed to have been 
necessary. It is certain, however, that the British method referred 
to is superior. 

It is also interesting to note that in the heat under discussion 
additions of manganese and silicon were made in the bath and 
not in the ladle, and also that no ore was added after the per- 
centage of carbon reached 0.70 per cent. Both of these points 


are vitally important in the production of the best steel, but their 
value is not always recognised or lived up to in tonnage pro- 
duction. 

The’manganese content of the slag for the heat reported is 
illustrative not only of the loss of manganese, but also of the 
importance of the slag as a by-product. It is hoped that steel 
making will some day reach the stage where so large a loss can 
be eliminated. It is claimed that this has been done in the 
electric furnace. It is also not at all impossible that a way 
may yet be worked out for reclaiming the manganese, silicon 
and iron content in acid slags in the shape of a silico-manganese 
alloy. Important work on this is now being done in this country. 


—The Iron Age. 








Roya Instirution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 3rd 
inst., Sir James Crichton-Browne, J.P., F.R.S., treasurer, in the 
chair. The Chairman announced that the Managers had 
appointed Dr. Arthur Keith, M.D., F.R.S., Fullerian Professor 
of Physiology. Dr. Arthur Keith is Conservator of the Museum 
at the Royal College of Surgeons. W. B. Faraday, Mrs. Spencer 
Gollan, Albert Gray, Mrs. Albert Gray, Burnett Tabrum, Mrs. 
Williamson, and Frederick Chamberlin were elected members. 








* Abstract of paper read at the ordinary meeting of the Institution 
on Tuesday, the 4th December, 1917. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 2 

Copies of Specifications may be obtained at the Patent-off:ce 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


110,657 (18,360 of 1916). December 22nd, 1916.—AUXILIARY 
COMPRESSION CHAMBER FOR PetTroL EnGiInes, Henry 
Garner, ‘* Avalon,”” Wake Green-road, Moseley, and another. 

It has been found in practice that engines designed for a lighter 
fuel, such as petrol, will not run satisfactorily with paraffin, owing 
to the fact that a considerable noise called ** pinking ”’ is set up, 

particularly when the engine is running under a heavy load at a 

comparatively low speed. The object of the present invention 

is to obviate this. An auxiliary compression chamber is pro- 
vided ssparate from the main chamber, but connected therewith 
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by means of a small hole or holes so arranged that when the 
engineis running at high speeds, and under favourable conditions, 
only a minimum of the undischarged products of combustion 
and/or gas passes through the hole into the auxiliary compres- 
sion space; but when the engine is running slowly a greater 
volume passes through the hole into the auxiliary compression 
space, thus lowering the compression, and enabling the engine to 
run without labouring under a heavy load at a low speed. The 
arrangement is shown in the drawings, A being the auxiliary 
chamber and B the diaphragm.— November Ist, 1917. 


102,058 (15,464 of 1916.) October 30th, 1916.—IeGniTER, John 
Francis Alvard, 98, Warren-street, Newark, New Jersey, 
U.S.A., and others, assignees of William Grunow, jun., 401, 
West 124th-street, New York. 

This is an improved form of electric ignition device in which 
the contacts are separated from each other by direct contact of 
one of them with the piston, as will be seen from the illustrations. 
The normally stationary electrode is non-rotatable, and adjusting 
means are provided for moving the electrode in the direction of 
the length, in order to effect variation of the position of the 
movable electrode relatively to the engine piston. Adjusting 
means are provided co-acting with the outer end of one of the elee- 
trodes to effect variation of the position of the movable electrode 
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relatively to the engine piston, the means being entirely carried 
by the single supporting member or body, so that the latter and 
the electrodes and adjusting means may be applied and removed 
asaunit. The electrodes are each provided with an arm pro- 
jecting laterally toward the other electrode. Fig. 1 is a sec- 
tional view of the device, and Figs. 2 and 3 show the same with 
advance and retard mechanism. The moving electrodes consist 
of the plunger A having an offset portion B carrying a suitable 
contact C. The contacts C and D are held in normal contact by 
means of the spring E on A, arranged to exert its tension out- 
wardly towards the piston.—October 30th, 1917. 


TRANSFORMERS. 


110,594 (15,187 of 1916). October 25th, 1916.—Sratic TRans- 
FORMERS, British Electric Transformer Company, Limited, 
Hayes, Middlesex, and another. 

The present invention has reference to means for locking a 
plate used to hold the coils of a transformer, or some of them, 
firmly against each other and the transformer core, and prevent 
them moving in the opposite direction under the action of dis- 
ruptive forces. The invention comprises a movable holding plate 
F acting against the coils, or some of them, and a fixed plate G or 
other abutment. Mechanical locking means are provided that 
will permit the movable plate to be forced against the coils to be 
held in place, and to follow the movement of such coils should 





they become reduced in axial length during heating or baking of 
the transformer, but will act automatically to prevent movement 
of the plate in the reverse direction. The two plates F and G are 
formed respectively with adjacent surfaces that are inclined to 
the vertical, and arranged at a distance apart to form between 
them inclined grooves or races I for the reception of$balls J. 
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The surfaces of the grooves, which may be slightly ribbed or 
roughened, are inclined to each other to form wedge-shaped 
spaces for the balls, the angle of inclination of the surfaces being 
such that the balls will not be forced upward and outward by 
upward pressure of the plate F against them. The arrangement 
is such that the plate G can be set up by tightening up the nuts 
on the bolts H.—October 25th, 1917. 


PUMPING AND BLOWING MACHINERY. 


110,641 (17,015 of 1916). November 27th, 1916.—CENTRIFUGAL 
Pumps, Pulsometer Engineering Company, Limited, Nine 
Elms Ironworks, Reading, and another. 

This invention is for a new stuffing-box or gland arrangement 
for the suction end of the second of a pair of pumps connected 
together in series. (The stuffing-box comprises a series of annular 
chambers A B C D separated; by diaphragms provided with long 
bushes in which the shaft rotates, with a small working clearance 
between it and the bush, and these annular chambers are con- 
nected by means of pipes E F,G,H with theyeells of the first 
pump in such manner that the pressure of water in the successive 


N° 110,641. 
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chambers will be identical with that in the corresponding suc- 
cessive cells or stages of the first pump. The chamber next to 
the suction cover on the second pump will thus be connected 
to the last cell but one of the first pump, whilst the chamber 
furthest. removed from the second pump will be connected to 
the suction chamber of the first pump. From this arrangement 
it follows that the differences between the pressures on opposite 
sides of the same bush will be small, and the absolute pressure 
in the chambers will gradually decrease from that of the suction 
chamber of the second pump to the chamber furthest removed, 
in which the absolute pressure will be equal to the suction pres- 
sure of the first pump.—November Ist, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


110,633 (16,369 of 1916). November 15th, 1916.—Rap1au 
Dritiine Macurnes, James Archdale and Co., Limited, and 
another, Ledsam-street, Birmingham. _ : e 

In radial arm drilling machines this invention provides means 
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for actuating the arm locking mechanism, and the clutch7of the 
mechanism, whereby the arm is raised and lowered, slidessupon & 
vertical cylindrical pillar. The sleeve A which embraces the 
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pillar is divided as heretofore at two positions B so that it can | direction of relative movement comprises a surface inclined in | tractor is automatically stopped. On the drawing A is part of 


grip the pillar. For effecting this movement a cam device , relation to the counter-surface and a successive surface extending | the rear extension of a two wheeled motor tractor, B the beams 
C is provided at each division, each cam being mounted on | uniformly with the counter-surface, the total of the surface | connected to the underside thereof and to which the gear carriage 
its own shaft D. The two shafts are in alignment, and the | parts starting from the oil grooves and inclined in relation to | C is securely attached by means of the link connections KE, F. G 
adjacent ends are connected by epicyclic gear, comprising sun | the counter-surface constituting a considerable portion—at least | is the motor clutch lever and H the clutch operating rod. J is 
pinions E and planet pinions F on a spindle which is carried by | one-fifth—of the total annular surface of the bearing, and the | the carriage yoke which can be secured to the tractor by a safety 
arms G. Each of the latter is formed as a toothed sector at one | inclination of these oblique bearing surfece parts being extremely | draught pin, preferably of wood. The yoke J of the gear car- 


end, and is actuated from a double pinion H, through which can 
slide a shaft I which is feather-keyed to the pinion. At one end 
the shaft is connected to a lever which actuates a clutch in con- 
junction with the automatic raising and lowering mechanism. 
On the other end a hand lever is provided for actuating the shaft. 
In conjunction with the lever provision is made for preventing 
actuation of the shaft before the arm is unlocked, or locking of 
the arm before the clutch is put out of action. Rotation of the 
shaft operates the locking mechanism without affecting the 
clutch, and endwise movement of the shaft operates the clutch 
without affecting the locking mechanism.— November Ist, 1917. 


110,670 (948 of 1917). January 18th, 1917.—Reramers, Arthur 
Wilfred Brewtnall, 27, Vicarage-road, Handsworth, Bir- 
mingham, and others. 

This invention is for a method of manufacturing reamers, 
especially those for the bore of rifle barrels, by drawing a length 
of rod through a die plate, having an aperture provided with 
edges formed to shape the teeth or cutting edges clearances and 
chip grooves of the reamer. The rod, after being drawn through 











riage has fixed to it an arm or pin to which one end of a wire 
or wire rope K is secured, the other end being connected to an 
extension made on the clutch lever. It is obvious that, when the 
yoke A ceases to be connected to the motor tractor by the 
shearing of the wood draught pin and drops down—as indicated 
by the dotted lines—the wire K will be pulled by the arm of the 
yoke and, consequently, the clutch lever will also be pulled so 
as to disengage the clutch. The wire K is shown passing over 
a pulley L.—November Ist, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
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Fig.1 





Fig. 3. 


the die aperture, is cut into suitable lengths and each length is 
then operated upon, for example, in a lathe or grinding machine, 
to form a suitable shank, or the length of drawn rod may be bored 
or recessed to allow the attachment of convenient means for 
holding and operating the reamer. The reamer is then hardened 
and ground in the usual manner. Figs. 1 and 2 show the die 
plate, and Figs. 3 and 4 the reamer.—November Ist, 1917. 


MINES AND METALS. 

110,717 (8002 of 1917). June 4th, 1917.—FLotration Process 
or Ore TREATMENT, Karl Sundberg, Guldsmedshyttan, 
Sweden. - 

This is a process of treating ores by flotation. Air or gas 
under pressure is introduced into the pulp to be treated in such a 
manner that the mass is caused to rotate rapidly in a horizontal 
direction in order to produce an intimate mixture of the ore 
particles and oil and for the formation of foam. The suction 
effect thus produced from the centre outwards is utilised to carry 
the miterial to be further treated from one part of the apparatus 
to the next. Figs. 1, 2, and 3 show the apparatus diagram- 
matically. The apparatus comprises a number of mixing 
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chambers, A, B, and C, each of which is connected to a conical 
device D, E, F, by means of openings G. The chambers B and C 
are connected at their bottoms to the cones, D, E respectively 
by means ‘of conduits G, H provided with valves. Near the 
bottom of the mixing chambers, devices K are placed for pro- 
ducing a horizontal rotating movement in the pulp, the devices 
being connected to conduits L for air or gas. The mixing 
chambers may contain other conduits M for air or other gases 
terminating in strainers, perforated tubes N or other means 
for spreading the air or gas in the mass.—November Ist, 1917. 


MISCELLANEOUS. 


102,722 (17,080 of 1916). November 28th, 1916.—FoorsTEeP 
Bearines, Aktiengesellschaft der Maschinenfabriken Escher 
Wyss and Cie., Zurich, Switzerland. 

The features of the footstep bearing covered by this invention 
are d2 cribed in the first claim as follows :—‘* An annular footstep 
bearing having several oil grooves principally arranged radially, 
wherein the bearing surface, viewed from each oil groove in the 

















small—less than 5 : 1000—in relation to the counter-surface.’ 
Fig. 1 shows in elevation the lower portion of a vertical 
shaft, together with footstep bearing, heavily loaded 
from above, and a foundation plate which is shown in section. 
The sliding surface is mainly directed vertically to the axis of 
the shaft. Fig. 2 shows the corresponding lower, fixed, annular 
step dise viewed from above. Fig. 3 is the external enlarged 
view of a portion of the upper end of the lower step dise.— 
November Ist, 1917. 


110,731 (11,479 of 1917). August 10th, 1917.—Percussive 
Rock Dritts, George Henry Turton Rayner, Grange 
Farm House, Knowle-road, Abbeydale, Sheffield, and 
another. 

This invention is for a percussive drill operated by fluid 
pressure. Figs. 1 and 2 are longitudinal and transverse sections 
of the cylinder and valve chamber, the object of the invention 
being to ensure a large quantity of air being fed to the cylinder 
rapidly for the return stroke in order to produce a quick and 
powerful return. For this purpose an additional feed port A is 
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formed as an annular groove in the cylinder wall and is constantly 

in communication with the main inlet B. A slot or slots C 

and a port D are formed in the piston itself for conveying 

motive fluid to the front end of the piston co-operating with the 
annular groove until cut off therefrom by the movement of the 

piston on the return stroke.—November Ist, 1917. 

110,729 (10,547 of 1917). July 23rd, 1917.—Moror Pioveus, 
Dunean McNaughton Wallace, Paton-street, Dennistoun, 
Glasgow, and another. 

This is an arrangement of a motor plough in which a gear 
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which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On each of seven of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 





No. 14,140/12.—Taximeters. Apparatus for limiting the 
time during which the flag may be in the ** payment” position 
without registering. Bruhn, F. W. G., Berlin. 

No. 14,145/12.—Optical instruments. Collimator objectives 
with fiduciary marks are placed in front of reflectors at distances 
equal to half the focal lengths of the lenses. In this way parallel 
beams for testing are always obtained. Optische Anstalt, C.P. 
Goerz Akt.-Ges., Berlin. Dated June 20th, 1911. 

No. 14,314/12.—Hydraulic transmission of power. In 
hydraulic power-transmission gear having piston vanes, the 
rotary pistons or pumps with all the parts belonging thereto are 
constructed ready for use in a tubular shell or sleeve, which 
may be immediately exchanged, together with the entire set 
for another set, in order to vary the speed ratio of the gear. 
Lentz, H., Berlin. Dated June 28th, 1911. 

No. 14,369/12.—Electric endosmose. Colloidal, soluble, or 
finely subdivided substances are separated from matter serving 
as a carrier by electric endosmose. Clay may thus be freed from 
colloidal ferric hydrate, colloidal gold or platinum removed from 
carborundum, Prussian blue separated from clay, and toxins 
or other substances separated from anti-toxins or other 
albuminoids. Schwerin, Graf, B.,Germany. Dated June 19th, 
1911. 

No. 14,454/12.—Ammunition ; projectile fuses. Relates to 
fuse-setting apparatus and consists in causing the setting to be 
automatically slightly varied by each operation so that a number 
of projectiles may be set rapidly for slightly different ranges for 
use in groups against airships. Krupp Akt.-Ges., F., Germany. 
Dated October 9th, 1911 

No. 14,611/12.—Fluid-pressure engines ; cylinders, In double- 
acting unidirectional-flow engines, the cylinders are made of 
east steel and in halves secured by bolts and flanges. The 
liner is made of cast iron and in two parts secured by flanges 
to flanges on the cylinder parts. Grunwald, C., Prussia. Dated 
August Ist, 1911. 

No. 14,850/12.—Looms: shuttles, changing bobbins and the 
like in, automatically. The loose thread end that is blown 
off the spool before spool transference occurs is caught and held 
by a roller fixed on a hollow shaft loosely mounted on a continu- 
ously rotating shaft. Baumwoll-Spinnerei und Weberei Arlen, 
Germany. Dated July 26th, 1911 

No. 15,277/12.—Moulding dough, &c. Machine for working 
dough and other plastic. material into shape, of the type com- 
prising rotary carrier and an obliquely-arranged forming surface. 
Teichmann, O., Germany. Dated July 10th, 1911. 

No. 15,485/12.—Electrie incandescent lamps; filaments, 
supports for. Supporting arms of straight, curved, or S form 
are provided with bent or straight cross-pieces at or near their 
free ends, a metal filament being wound over the arms immedi- 
ately behind the cross-pieces. The straight arms may be 
horizontal or inclined. Pintsch Akt.-Ges., J., Berlin. Dated 
November 18th, 1911. 

No. 15,486/12.—Electric incandeseent lamps. Filaments, 
supports for. Each supporting spider consists of two tiers of 
arms, arranged in convergent or divergent pairs, each pair 
supporting-a loop of the filament. The arms may be straight 
or bent, and the spiders of equal or unequal dimensions. Pintsch 
Akt.-Ges., J., Germany. Dated November 2Ist, 1911. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 


Headquarters, Balderton-street, Oxford-street, W. 1 


ORDERS. 

For the week, by Lieut.-Col. C. B. Clay, V.D., Commanding. 
Officer for the Week.—Second-Lieut. P. Bowden. 

Next for Duty.—Second-Lieut. F. Gaywood. 

Extract from London Gazette.—Temp. Lieut. A. J. N. Gerard 
resigns his Commission (August 13th). 




















carriage is detachably secured to the tractor by means of a 


Promotion.—Corporal G. T. Gillespy to be Sergeant (Nov. 
26th, 1917). 
Dritits :—WeeEk ENpING Sunpay, 16TH DecemBer, 1917. 
Monday.—No. 3 Coy., Left Half. Recruits. Signalling, 6.30. 
Tuesday.—Physical Drill and Bayonet Training, 7.30. 
Wednesday.-—No. 1 Coy., 6.30. 
Thursday.—No. 2 Coy., 6. Signalling. Ambulance, 6.30. 
Friday.—No. 3 Coy., Right Half. Recruits, 6.30. 
Sunday.—Commandant’s Parade for Instruction in Camp 
Arrangements at Esher. Parade Waterloo Station. opposite 
No. 10 platform, 8.30 a.m. Uniform, raversack, waterbottle, 
and mug. Midday rations to be carried. Compulsory for men 
in Sections A, B, and C. 
Musketry.—Belvedere-road—Tuesday, Wednesday, and 
Thursday, 5.30 to 7. 
Note.—The Medical Officer will attend for examination of 
recruits, &c., on Thursday at 6.30. 
Unless otherwise indicated all drills will take place at head- 
quarters, 
By order, 

Macieop YEARSLEY, 

Captain and Adjutant. 








draught pin or other attachment, and provides mechanism 
whereby should the plough be inadvertently disengaged the 
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VoL. CXXIV.—No. 3233] TENPEACE 
‘Assistant Losomotire| (jognty, Boroagh of Fladkburm- | Finginese( NotI inble fie Militeuy | Dpenghtemsn  Reguired __ by 


SUPERINTENDENTS REQUIRED for 

lens Pile cr <> Government Railway for Two Tours 

th possible extension. . £300—£10—£350, 

and a war a.) in certain circumstances. Free q uarters and 
first-class passages. Liberal leave in England on full salary. 

Candidates, age between 25 and 45, with experience in Running 

Sheds and waGENts FO should apply at once (py letter) to 
rd i ROW _ AGENTS pel. THE COLONIES, 4, Millbank, 

m, S.W. 1. Men ed on Government work. or 
efi for military service, "need not apply. 904 


Me S Secretary of State for 
#3 THREE cb NATIVES 


in ent will in 1918 APPOINT 
of INDIA, if 7 qualified, 

ENGIN onan in the Indian 
Public W ons wis State Railway Departments, 

Candidates must be eligible under Ghese 5 of the Regula- 
tions, and, save as provided in Clause 5 of the Regulations, 
must be not less than 2] and not more than 24 years of age on 
Ist July, 1918. ae must either have obtained one of certain 
recognised Cee y degrees or other distinctions in Engi- 
neering. or hav the Associate a Examina- 
tion of the Institation of Civil Enginee: 

Applications must reach the tndia “Otice by 3lst. March, 
1918. Printed forms, eer with information regarding the 
conditions of appointment, may be obtain from the 
SECRETARY, Pablic Works Department, India Office, 
Whitehall. London, S.W. ) > 

India Of ep. London 

Sth December, 1917. 
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IMPORTANT NOTICE TO ALL ENGINEERING FIRMS 
ENGAGED ON MUNITION WORK. 


INSTITUTE OF 
OPHTHALMIC OPTICIANS. 


The Rt. Hon. LORD ALDENHAM, M.A. 
The attention of all engineering and manufac- 
turing firms engaged on important Munition work, 
and especially those firms employing a large 
number of female workers, is ee to the 
following 
No. 15, entitled “ The ‘Effect by Industrial Con- 
ditions upon Eyesight,” and issued by the Health 
of Munition Workers’ Committee appointed by 
the Ministry of Munitions :—* NOTWITHSTAN D- 
ING THE IMPORTANT BEARING WHICH 
GOOD EYESIGHT MUST HAVE UPON OUT- 
PUT, THE QUESTION IS NOT TO-DAY RE- 
CEIVING ATTENTION AT THE HANDS OF 
THOSE WHOSE DUTY IT IS TO OBTAIN 
THIS OUTPUT.” (Par. 5.) 

The Institute of Ophthalmic Opticians has, 
thanks to the patriotic voluntary enrolment of a 
large number of its members, been able to formu- 
late an Industrial Sight-Testing Scheme, under 
which it undertakes to provide (voluntarily) quali- 
fied Opticians to test the eyesight of factory 
workers. 

N.B.—A qualified Optician is understood to be 
an ophthalmic optician who has passed either the 
Sight-Testing Examination of the Spectaclemakers’ 
Company, whose examinations are under the direc- 
tion of the Rt. Hon. Sir Wm. Hart-Dyke, M.A., 
and among whose examiners are Mr. H. G. 
Critchley, M.A., M.D., and other medical men and 
scientists, or that of the British Optical Associa- 
tion, whose examiners are R. S. Clay, D.Sc., Edwin 
Edser, A.R.C.S., W. J. M. Ettles, M.D., F.R.C.S., 
W. W. Haldane Gee, B.Sc., Albert Griffiths, D.Sc., 
W. J. May, F.R.G.8. 

Firms desiring full details of this important 
scheme are requested to write to 


Mr. J. HARCOMBE CUFF, 





President : 











Institute of Ophthalmic Opticians, 


449 25, Friern Barnet-road, N. 11. 


EAST LONDON COLLEGE. 


UNIVERSITY OF LONDON, 
Muz Exp Roap, E. 1. 


(Close to Stepney Green Station on the Underground Railway). 








PRELIMINARY COURSE 
IN SCIENCE AND ENGINEERING FOR 
THE ROYAL AIR SERVICES, 


The course will be open to young men between 17 and 174 
years of age who have received a good general education and 
48 a general rule, have attended either the public schools or 
secondary schools. Only those will be admitted who may be 
expected, after properly completing the course and attaining. 


the requisite age, to be reasonably certain of acceptation tow z 


the Officers’ Cadet Wing, R.F.C. 4 


The Course will commence on Tuesday, 15th January, 1918* 
and will extend for about six months with a short vacation at 
Easter. The fee during War Time will be ten guineas for the 
Course. A medical certificate will be required as a preli 'y 
of admission to the Course. 





The course includes lectures and practical work in 
AERONAUTICS ; PHYSICS; ELECTRICAL ENGINEER- 
ING; MECHANICS ; ENGINEERING DRAWING; AERO- 
PLANE ENGINES; METEOROLOGY ; THE COMPASS; 
ASTRONOMY ; also WORKSHOP PRACTICE. 


As the accommodation in the first term will be limited, 
applications for further particulars should be made at once 
to the Registrar or to the Principal, 


916 J. L. 8S. HATTON, M.A. 









Service) REQUIRED in Cit; 
commercial experience and knowl: of the Export Trade, 
preferably conversant with the best sources of supply for 
miuing wrrcacpelt of all descriptions.—State age, qualifica- 





WATER E 
The Coulda Blackburn ng APPLICATIONS for 
the position of, BOROUGH soe nronent boo ENGI- 
at + galery £1000 per 
appointed wi devote then a of his time to his 


duties, and ‘will it net b be allowed to e hem sal in ger practice. 
Canvassing, either directly or indi led as a 
disqualification, but printed copies of. An ANE may be 
forwarded to the members of the Selection Committee. a Y hist 
of whom, together with a definition of duties applicable to 
rv ami can be on to the under- 





3] 
The egg pies of not Ba 


age, qualitcation and experience, 
accom pani th recent testi- 


‘more than three 
a Surveyor and Water Engi- 
neer,” to be sent to the undersigned not later than 12 o’clock 
at noon on Saturday, the 12th day of January, 1918. 

Original testimonials must not be sent, and, if sent, will not 





be return: 
By Order, 
LEWIS BEARD, 
Town Clerk. 
Town Hall, Blackburn. 
7th December, 1917. 851 
anted, a Thoroughly Com- 


ee ractical MECHANICAL and ELEC- 
TRICAL ENGINE R as CHIEF, capable of Supervising 
establishment of tee works devoted to engineering and the 
chemical industry it thoroughly 


atronautical work, London, We district. Must have had 
age and be capable of Designing Tools for 

k. First-class salary will be paid to first-class 
nm at present on Government work or resident 
Sago The 


workshop 

Repetition 
man. No perso’ 
ieh than one miles away need apply.—Address, 








A 





gen oe Required in Lon- 
yor igo with good general caginocting experience ; 


Producer Gas Plant useful but not essential. 





Suave age, Rad salary required. Man preferred not eligible for 
military service. —Address, 674, “The Engineer” aa 
A“ 





tions, experience and salary required, to Box 880, = 0. 
Willing’s, Moorgate-arcade, London, E.C. 2. 

y Firm o' n Lon- 
don district. Ment be qualified Ei Eng eer ny have he Tis elaiar 
position before. G Bae 

work will oon ed 
your nearest —- Exchange, quoting “The K 
neer” and Ne. A 
be responsible for the economical working of nino 
boilers, and for the efficiency of all steam and gas engines on 


ight § Superintendent Required 
pernom already on aauneure 
Power Superintendent Re sired, 


the works. Commencing salary per annum.—Applica- 
tions, giving age, experience, with copies of recent testi- 
monials, to 


NGINEER, Gasworks, Saltley, ——— 


Production Works Manager.— 


WANTED, thoroughly trained Practical ENGINEER, 
with experience in the different branches of Machine Shop, 
also of Fitting and Erecting Shops. applicable to an up- 
Heavy Machine Tool Works, employing about = in Clyde 
district. State age, sence and salary ex, ddress, 
The Engineer ” Office. 845 a 


A 








of men. Experience in electro-chemistry desirable. Remunera- 
tion no consideration if first-class man.—Address, ste aon 
Engineer ” Office.t 


Wanted, as Soon as Possible, 


a smart up-to-date JIG and TOOL DESIGNER, 
capable of checking Tool Drawings, in large works in West 








London. Must have “ese l-round experience and be a 
good mathematician. Rae Fm not already on Government 
work and residing within a 10-mile raites need a) — Address, 
stating age, salary and experience to number “The Engi 
neer ” Office. 8 a 
W anted, Assistant Works 
MANAGER in Tool Works. Specialities, Millin; 
Cutters. Hobs and Ream have : 


ers. es must 





thorough k of hese tools more 
the blank to the finished article, and should: have held a 
similar ition. Noone at present on Government work or 
resident more than ten miles distant will be e .— 
Address, giriant full particulars of experience, &c., oti b 
4 


Engineer” 
Wanted, i in a London Technical 
practical ENGINEER (coll: — trained), to 
ASSIST in the he TEACHING, Daya and a aa one with 
teaching ex’ jence per 
annum.—Address, C. E., 5, St. fGen rate Renate Park, 
N.W., giving full ‘particulars of train cae paula experience, with 
copies of three testimonials. 819 a 


Wa orks Engineer Required for 
rge Fuse F: , Birmingham ust be 

energet © and tactful. thoroughly reliable 
linarian and good time-keeper. ermanency 
e right man. Give full particulars as to age, 











senha engineer 
man, wets ae 
guaranteed 


wages and Prati n te ph Pely your nearest Employment Kx- 
change, mentioning “ The neer” and No. No one 
at present on Government wi will be engaged. 77 a 





Well-known Company Re-|: 

year soo ers ENGINEER familiar with Steam 

Boilers and accessori giving ful fullest particulars of 
qualifications and experience, to “The Engineer” Office. 


Acroplane Factory, N.W., Has 
ANCY fora i ble RATE FIXER used to woak 
in connection with light but not 
necessarily with vious experience of aircraft work. Noone 
residing more than 10 miles away, or eueety. ee a 


Government work, ~ need write to Box 679, Se! 
Assistant Civil Engineer Tie lew 
r 





etal Fittings preferably, 





Fleet-street, E.C. 4. 

QUIRED for Lagos Harbour Wo Nigeria. Prefer- 
ence given to an Engineer who has been ona Fa ell Staff 
and had experience in the Construction of Sea Works and 
Management of Granite Quarries. ry £600 per annum ; 
two months’ leave on half pay after 12 months’ service, 
increased to four months if Le rrr to Colony ; free passage 
and quarters. lected candidate to pass a a strict. medical 
eigen —Apply, PY letter, we full particulars to 

Dd. TTHEW! er SW No] and 
° 





WILSON, 9, Victoria-street, Westminster, 8.W.1. rson 
eligible f for military service need apply. A 

ssistant Outside Engineer 

WANTED for Lancashire district. Sound ring 





Reguired for Government 
an iret eee ENGINEER, with good 

mechanical capincering'¢ raining, 

work = moe pale — 

desirable. No person 


for test and Hatton sere 
howledge of petrol engines is 
m Government work will be 





engaged.—. ly, stating sala uired and giving particu- 
lars of experience. to to your ty ea Employment Exchange, 
quoting “ Engineer” and No. A4177. 
Ansys ytical Chemist W aaiiad: 
pols experienced Assistant for the analysis of Steel, 
tec. All Steels, &c. No person oe age employed 
on poke work will be engaged.—Apply, stating age, 
= and ex ppartience, to » our nearest Employment a 
tioning ““'T The Engineer” fcr 5 mg No. A a1B1. 674 





‘Assistant Metallurgical Chemist 


REQUIRED for iabmronthin Li of Large Engineering 





Works (Ci Experience 
- analysis of iron, steel, alloys, &c., desirable. Mey person 
ed on vernment work will be considered. 


y, engag 
Postini stating salary required, &.—Appl: your nearest 
ey Exchange, mentidding - The Lic a 
No. A 


(Shemist, Ex xperienced in Micro- 
All 





METALLOGRAPHY, chiefly on Steels (Carbon and 
Apply, giving full cecaeaians: to the AUSTIN MOTOR 
orthfield, Birmingham. 898 a 


Wanted, a Good Accountant, to 


take charge of Works A ints of a 1 





[raughtsman Wanted, Capable 


and up to date, in General Machine "rool Works, West 
Riding. Quickness and accuracy essential ; part shop trained. 
State age, experience, salary required, when at liberty. No 
person already employed upon Government work will be 
engaged. _Applicants must TR nae to their ee a ber tk 


Drazg! 








htsman Wanted by va. 


eave nininal Ey or eaertn ig ee in Ore and Coal- 
conden M trical. Equipment. 
Position permanent. Sta tate sala No person already em- 
ployed upon Government work will be en: d.—Applicants 
must apply to their nearest Pere oene Exchange, mention- 
ing “The Engineer” and number 807 a 


raughtsman with First-class 
experience, one for General Engineering and one for 
Machine Tool Work. No person already on Government work 
will be engaged. peers hk stating full Pere to your 
nearest Employment change, ‘The 
and No. A4262. “B94 A 


[)raughtsman, with Good Know- 


LEDGE Theory and General Engineering practice, 
WANTED at once in S.W. district. od salary. bose 
already on Government work, or residing more than 10 miles 
distant, need not apply. —Address, P443, “The a 

















Drag’ htsmen Required on Aero- 
=p ICAL work in Government Establishment about 
35 miles from London. vious aeronautical experience not 
essential. State age, a experience.—Address, 
P440, “* The Engineer * Office. P440 « 


[Prazg ghtsmen Wanted for Aero- 


oe sedig te in Government factory. Previous experi- 
ence in ae! lesign not absolutely necessary, but sound 
knowledge o’ iene principles essential. prospects 
for right men. No pe woomalsaay on Government work will be 
engag — Apply, s ening experience, age and salary required, 
to your nearest one ge Exchange, quoting “‘ The Engi- 
meee ” and No. A41 722 a 


‘Faginecring and Architectural 
i RAUGHTSMAN 


WANTED in Government estab- 
t in Norfolk. 











ing firm. Ex ae of est’ 3} ications 
aaa ORKS ACcOUNTANT, “co. 


ecessary.— view 
Tayler and Gon 30, Fleet-street, London, E.C. 4. 902 a 


Ineligible for military service. eae a 
stati , salary bear p particulars of experience, ud 
enclosing copy of recent testimonials, to Box No. 9 
Street’s, 8, Serle-street, Cation: W.C. 805 A 





Wanted, Immediately, Two Cost 


CLERKS ; experience in Shipbuilding and Engineer- 
ogee desirable. o persen already on Government work 
wi engaged —Apply your nearest Employment Exchange, 
quoting “‘ The Engineer ” and No. A4224. 842 a 


ost Clerk Wanted for Urgent 


Government work (Yorkshire district). ust be 
bruapeaioet A experienced in analysis of weights and accounts, 
also on-cost charges in connection with Foundry and Machine 
pe a Binge position to stead , energetic man, capable 
o 








lTedy Tracer Wanted Immedi- 
EL 


Y in London, for Engineer's Office, West Central 
district ; one used to mechanical tracing preferred. A Junior 
aot objected to, if capable. State experience and sala: 
required. No one at present on Government work or resident 
mons than 10 aie stant need apply.—Address, P436, Pao 
P A 


gineer 
M échanicel Draughtsman 

WANTED for Large Engineering Works in Lan- 
cashire, conversant with Gas Engines, Turbines, and General 
Engineering work.—Apply ee age, experience, and salary 











and working up of up- date cost 
systems. State » experience, and salary No 
person aiready ¢ mployed upon Government ane will be 
en, ne must we to their nearest ne a 
Exchange, and nw 


A 





Wanted, a Draughtsman with 


experience of Foundation and Steel Work desi 
No one exploy ed on Government work need apply.—App! 
stating age, full rticulars of experience and wage requ 
to your nearest went Exchange, mentioning “ The 
Engineer” and No. A: 676 a 


Wanted, Draughtsmen for Large 


T. Boiler, Iie and Sei prises arrange 

ments and details. rs by ee statir a es, full 
rticulars, to the YO KSHIRE EL POWE COM- 
ANY, Wellington-roa: . men free to leave 
present employment n bg 873 a 














man with knowledge of district pref 
ce oan 5 No person reed emp! loyed 
be engaged. — —Appl icants | must 


Engineer ” and nas 808 a 


Assman to Technical Director 


or. Ret ge FOUNDRY.—A MAN is WANTED, 
mn, age 26 to 30, with engineering knowledge 
song po experience, to TAKE UP this POST in a 
prominent Foun ry the Midlands, It is a 
appointment, Gee oy! good — for ex 
to an. One whose military 
service is com leted will be veneered: No person already 
employed upon Government work will be e cL Applioants 
must apply, giving full details of education, eeperienes, refer- 
ences, and sta ting salary ré hires tothei pee een ae 
Exchange, "and num 


(Jontrolled iain er 


DON district, REQUIRE first-class MAN, to Take 
Experie: is of gu small accurate 


=o — 





















of Machine Shop. 

ition work and up-to-date hods of quick p 
Permanent position for right man. persons mo. 
oe 10 miles away or employed o. ac Govecument work — be 
—Address, stating qaalimoations and salary 
e Engineer ” Office. 


esigners Required Immediately 

for an important Admiralty Establishment. Applicants 

must be neat, quick and reliable, and able to ca = design 
without supervision.—State age, Cg an as == 
peee Gen aa, kot No, 1309, c.o. Messrs. R. Wy 
Genl. Adyng. Agents, 33, Fleet-street, pag e* % 











igetrician, Ex ent with 
knowl Work, Tint Discharge for large 
Gold Mine in soldier 
= oo be - ee 
n a e an 
¢ rieate and copted of ay 1 Lau ant - - 
. Vickers and Co., Ltd., 5, Nicholas-lane, E.C. 4. 


ngineer Surveyor, with Fires 
Board of Trade Certificate, WANTED by a 
licants must be over military 








ASS 
pera Insurance Co. 











estat ge to-date jteel Treatment, 
ening, &c.; offered suitable men 
requ: ent tions in a gro’ ind 
: already employed on Government work will be 
Apply, oeotine f jculars of pe campers references and 
vv: om Exchange, orga 


: Ne Bing your nearest 


thonlag ri neer” and No. A! 


for naval or m i 


‘age 
bey —A ddress, oe” | eee 
experience, &c., to P451, “ The ” Office. 


Wanted, Immediately, Com- 


PETENT DRAUGHTSMAN for London Construc- 
tional Works; ineligible. Must be well up in Stresses and 


— Permanent for suitable man. — Address, Bane full 
details of previous experience and salary required, “The 
Engineer ” Office. No person employ ae vernment work 


or resident more than ten miles nt will be engaged. 


Wanted Immediately, Dranghts. 


MEN —— of d Jigs and Tools for 
Engineering.—Apply, stating enperlence your nearest 
ee Exchange, quoting ‘“‘ The meiner = and No. 
reat No persons already on Government work need apply. 


Wanted Immediately, Leading 


DRAUGHTSMAN for General Engineering Works 
West of England employed on Government work. 
trained, with up-to-date steam engine experience. — 
and Per for suitable ma 
No pean 








Sao: 
ness 
te 





age, experience, reference, and salar ail 

already employed upon Government work will be e 

Applicants must ae erphy to their Eneerest sateen, peau Exchange, 
num 








anted, Smart Lady Tracer in 

West London works. Must be very neat and quick, 

and have had at least three or four years’ experience. Only 

those not already upon Government work and residing within 

a 10-mile radius need apply.—Address, stating age, salary 

and experience, together with a small sample of work, to 
number 837, ** The engineer” Office. 837 4 


(hief Draugh tsman Wanted for 


Controlled Establishment in West Riding of Yorkshire 
manufacturing petrol-driven Commercial - Motor’ Vehicles. 
Only those having previous first-class experience need apply, 
and no noes already on Government work will be e ngaged.: 
Apply in first instance to your nearest Employmert Exchange, 
quoting “ The Engineer” and No, A4205, and stating a 
lars of experience, age, and salary expected. 


[raughtsman for Tool and Jig 
ntly REQUT for re i sepepmee | bar sontnomne 
Soe = employed on Rn eg TO owl Ls 








—— 


to your nearest Employment Exchange, quotin “The 
Engineer wad No. Ad A4171. — oe S54 a 





| Fare Engineer Waited on nares 


ee, ts Dee me 
and general Farm Machinery. Good organiser. 
Re particulars, and stating salary, to 882, *‘ The Engit 


er" 





Drexg ughtsman Wanted with Some 
aug edge of Blast Furnace 


work. No 
em pase upon Government work will be engaged. 
canta ma opply to their nearest = _— Enchenye, 
shationing “The Engineer” and numbe 855 a 


person ros 





your seg cc Exchange, mentioning 
«The Engineer” and No. No person at present on 
Government work will be engaged. 896 a 


Mechanical Draughtsman Re- 


QUIRED immediately for Engineering Works in 
Pte ay district. General plant and millwright work, boilers, 
pipework, & — No one at mt on Government work or 
resident more than ten miles away need apply.—Address, 
stating age, experience, sali required, and position vogueding 
military service, P434, *‘The neer ” Office. 








ec uired for the Drawing-oftice 
a Government De; ment a Jae on, CIVIL 
ENGINEERING ASSISTAN Must be good Draughtsmen, 


and those familiar with Dock, Harbour, oad Ferro-concrete 
work preferred. Should be ineligible for military service.— 
Apply, with iculars of experience, age, salary required, to 
Box 919, c.o. Street's, 8, Serle-street_ London. W C. 891 a 


Wanted by by Controlled Estab- 


LISHMENT, North-West London district, FORE- 
MAN, to take charge of about 50 lathes enga, ed on shell 
must be first-class mechanics, g 
Bisciplinariane. 5 A) not afraid of responsibility. No persons 
me than 10 miles ne or employed on Government work 


will dress, ae ualifications and sa! 
sae Go The i Engineer ” - 900 a 


Dra Traveller Required 
_ ORDERS for rough Brass. and Bro 

in eonnection with Marine, Shipbuilding 

and G ‘General moe one reise po to the trade pre- 
dress, 865, * Engin fice. 865 a 


De Sinker. — F'rst- cans Die 
Motor 


poe germ for Heavy Drop Stampi: includin; 
Cranks and wane Permanent afvaation ive full 


alread: loyed 
pavtcary oo wag work raat bes engaged Applicants teat ap sly to = 


their * nearest Employment ange, mentieuing “The Engi- 
neer” and number 6 670 a 


Required ‘at the Poor 


Law 
INSTITUTION, Ladywell-road, igetion S8.E. en 
used as a evo nas Hospital), an ELECTRICA WIRE AN 
(state wages Also a STOKER DRIVERS sala 
and allowances per “week of 48 heurs; must be acquainte 
with Boilers and nes on a large ‘scale. —Apply to the 
MASTER at the Institution any day (Sunday ae 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND O0., 
yee tes yo LONDON, E.c. 


Fg — 5 Sp 3068 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paezs IL., IIL, IV., XC. 

Numerical Index to Advertirements. 

Paez LXXXIX, 














7a 
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A Thoroughly Experienced De- 
SIGNER, Semi- om. a! pone SrRe Oil ‘Ae od 

land and marine, open to 

WORKS MANA! AGER or chIRE P DESIGNER  aadvon 

P445, “ The Engineer ” Office. P45 w 


dvertiser is Anxious to Get 

to TOUCH with FIRMS WANTING to ENGAGE in 

MAN CF ACTURE es MACHINERY havin oe post-war 
prospects.—Address, 863, ‘The Engineer” O 863 B 


A ssistant Forge Manager. 
Advertiser (42) SEEKS RESPONSIBLE POST as 
above. Wide experience in hydraulic and general forge work ; 
lately employed similar capacity on heavy shell. Take charge 
in absence of chief. Results ngage- 
ment.—Address, P427, ‘The Eitincer™ Omen PaaS 


ssistant Works Manager, 
uction Engineer, or other RESPONSIBLE 

ITION REOUIRED by young Enginecr. 12 years’ work- 
shops and bem ag neve technical training; 




















2 years Assist. een and tactful 
with labour ; expert on m nee production, “Midlands or North 
preferred. —Address, P44, “ The Engineer” Office. 444 B 





lectrical Engineer (27), with 

esting training and practical experience in the — 
electrical machinery, DESIRES POST a: 

NGINEER office.—A., c.o. Smith's cieey, 
Wembley. 452 B 


Eg neer (Mechanical), at 

ERTY, 18 ms shops, office, and commercial, at 
in charge o) ESIRES APPOINTMENT. 

Keststant Manager or Canitar post.—Address, P4352, ‘* The 
Bugineer " Office. P432 8 


EE ineer, Mechanical and Elec- 

tee = OPEN to ENGAGEMENT. Very = os 
perience, general and constructional engineering, of rie 
ability in business, orien Lag growed = Bie uction, installation, 
— and in handli hb technical nee 
tions, A.M.T.C. E.— Address, * ‘ans Engineer ” 





eae 





Fagincer (35), with 10 Years’ 


control of staff, SEEKS are Now Chief De- 











signer of s og aged Has ex- 

perience of ex ropentin 

work. Salary £375. Full’ particulars given. “padres P30, 
Engineer ” Office. ‘P392 





ie (37) Desires Charge of 

WER-PLANT. Running, overhauls, extension, and 

aos os See to date in Diesels.—Address, P448, “ The 
ngineer P448 & 


Epgit ineer (44) Requires Good 


4 charge of Plant or Constructional Work.—S., 
2, Moffat-road, "Tooting. P426 & 


eo En ineer, Experi- 
1 Re Net in tognee — worksh meanagerecet on and 
esigner, REQU PERM. N 
SIBLE PC POSITION: with o opportunity for for — original 
designs.—Address, 862, ‘* The Engineer 


as ist, 
B.A eae 
bor Bronzes from 8 tons tensile, 
tons a Elong 26 per cent. 
Metal to withstand 4000 lbs. water pressure. 
Gun-metals, &c. 
Address, P454. “‘ The Engineer” Office. 











Non-ferrous, De- 
Elong nil, to 20 


P454 B 





Pea Engineer, Specialist in 

denn, specification, and erection of large power —_ 
actory lay-out for s et rocesses, is OP 

APPOINTMENT. —Address, e Engineer” Office. 





Responsible Position Required 


by young Engineer, college trained electrical and mech- 
anical, 6 years” practicat experience, energetic and resourceful 


and thoroughly practical. At present de; mental chief in 
drawing -office. Used to theoretical peg and not 
afraid of onl shortly disengaged.—Address, P4325, “The 
Engineer” Office. P425 w 





See Requires Posi- 
First-lass experience machine and general 
Good organiser, good refs.—Address, P447, “The 

=. ” Office. P47 B 


Works sora at Liberty. 
46; 13 years’ w 


S$ management; general engi- 
.€. engines and guns ; male and female labour.— 
p449, ‘<The Engineer” Office v449 B 





neering ; 
Address, 





Foreman Hardener Seeks Re- 


ENGAGEMENT; 12 years’ practical experience tools, 
alloy, and case-hardening steel with heat treatment, motor, 
=e. and general work.—A’ P433, “ The Engineer " 


Foreman. Who Can Analyse, 
cxgpios, supervise, DESIRES POST. Constructional 
work preferred. Shop or field.—D. W., 
Charlestown, Shipley. 


ch. = oy HOP Super. or Tool- 
EMAN, Pp LIBERTY, WANTS 
position. “Well up in all the latest of modern m mech. shop 





19, William-srreet, 
23 B 





peotoes jon, tool and jig design ; good niser : 3 con- 
‘o] of labour ; ures years in last position ; 38 years.— ra Adaress 
P442, * The Enginee * Office. 442 8 





Ai a urge Firm of es in 


AVE- as re ngpng | for a -¥OUT 
IUM PUPIL, 

the ceurse to tnelude both, Works and Drawi 
Address, 2009. “* The Engineer ” Office. 


Jost. C.E., Inst. Mech. E., B. Sc., 


ae all ENGINEERING EXAMINATIONS. —Mr. G. B. 


2002 z 





ES, B.Se., A.-M. Inst.C.E., 


Wy ae a Second- hand Electric 


oo Ae LIFT, to carry three or four 
—— a to SETH-SMITH and ONRO, 


re pte 's ne fields, W.C. 


Wanted, Four Wheel Coupled 


Light LOCO. for Shunting Purposes. pee ood working 
anal and Svailable for immediate delivery. Fullest vanes 
Address, 892,“ The Engineer” Office. 


Wanted, Horizontal Compound 


compe ere ENGINE, 500 to 600 H.P.; good 
make. Also TWO LANCASHIRE BOILERS, about 30 by 








Fo: ‘Dis posal, New Plant for 
ME, ION of PETROL :— 

Six Horizontal STILLS, ~ te with tubes. 

4 CONDENSER BOXES for 








One 150 B.H.P. National Gas’ “ENGINE, latest type 
arranged for direct pling to g , and with com, 
pressed air starter. 


Two 90 K.W. D.C. Siemens ELECTRIC GENERATORS. 

Two motor-driven SCREWING MACHINES, by Maiden 
and Co., of Hyde, from 6in. to 8in., with motors complete 

Complete GAS PRODUCER POWER PLANT (Kerpely 
Patent Revolving Grate System); about 1250 B.H.P. with 
anthracite ; = Producer stand-by; can be adapted for 





at least 120 lb. working pressure, me Green's 
Address, 917, “The Engineer” Office. 917 F 


anted, in Good Condition or 

New, INVOLUTE BEVEL CUTTERS, No.2, 14 Pitch ; 
No. 4, 14 Pitch; No. 2, 16 Pitch; No. 5, 14 Pitch; No. 2. 
12 Pitch ; and No. 1, 12 Pitch." Also SPUR CUTTERS, No. 5, 
16 Pitch: No. 3, 24 Pitch; No. 2, 12 Pitch; No. 2, 10 Pitch: 
No. 4, 12 Pitch? No. 5, 20 Pitch; No. 3, 24 Pitch, Also SPUR 
METRIC CUTTER, No. 2, No. 2 Pitch.—Apply, ROBERT 
LEGG, Ltd., City Rae Guan Eagle Wharf-road, N. é 





F 





Wanted, Lancashire Boiler 
TANK, without flues. my we yercr ros 


th, 25/32ft. ; 
diam. 7ft. to 8ft. éin. aa od condition, capable of 





U 
standi vacuum, and AL * Bticnalty. APN: 8, an 
REFINERIES, Bromborough Port, Cheshire. 
W anted, Modern High a 
Direct-action eee Eyary h- or good 


s per minute 


second-hand}, capable of pump 
Ce S eelaure baal gry pump 1401b.— 
fice. 749 ¥ 


against a head of 600ft.; steam 
Address, 749, “‘ The Engineer” 


Wanted, One Plate Edge Planing 


MACHINE, with 30ft. to 35ft. beam. —Address, 875, 
“ The Engineer ” Office. 875 F 


WANTED. 
Second-Hand PITCH PINE, 
OREGON PINE or FIR, in 

LOGS, PLANKS, 
DEALS and BOARDS. 
Any lengths and sizes, 150 to 200 loads. 


Write, PINEFIR, c/o Street’s, 30, Cornhill, London, E.C. 3. 


Wanted, One Set of Second- 


HAND BENDING and STRAIGHTENING ROLLS 
(4-roll set sit Spa tee to straighten plates up to 7ft. wide 
and ljin. thick.—Address, ass “The Engineer” Office. 853 Fr 


Wanted, Second-hand Lan- 


——— BOILER, 30ft. by 8£t. 6in., or pear, for a 
must pass insurance company’s 
gy mate .—Apply, a 








915 F 








working of 130 1b. ; 
eparatention ~<ona a for that 
SONS, City Flour Mills, Sheffie 


Wanted, Time Register, Any 
must be in good w State 
= lowest price.— Box T.R., uth aes i, Lid, 100, a a 


Wanted, 3 by 5 H.P. 460 Volt. 


2 y. by 5 H.P. By Volt MOTOR, with 
Starters, wine 20.45 H GAS ENGINE.—Fnill particulars to 
NEWLAND, 12, - 4 ah Stratton, E. 15. 


Wanted, 40/50 H.P. Loco. Ty 


e 
BOILERS, 100 to 150 lb. w.p.—A. U NDERWOD, 5 
Queen-street, Cheapside, E.C. 4. 


Wanted, 350 Yards Double 


STEEL RAIL, secondhand = = about 60 lb. per 
M. ASQUITH, Ae 














yard.—Prices, full particulars, &c., to 
Highroad Well Works, Halifax. 


The above pint ie juss as delivered from the various makers, 
has never been erected, and can be despatched at once, 
Lying at Themes | aven, Essex, where it may inspected by 
special appointment. Full particulars and prices on applica- 


tion. 
GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 


FOR SALE. 


. r . ° 
Engines. — Vertical Pair, each | Salleworn, 

150 H.P., 12in. and 19sin. cylinders, 18in. stroke, 200 
be and one Vertical, 10in. cylinder, 1fin. stroke; all by 


all. 
BOILERS.—Galloway, 26ft. by 7ft., ft. by 6ft., and 15ft. by 
PUMPS. =< aheve Westinghouse Vertical and one Worthing- 


bee Vertical. 
MOTORS.—One DC., , 3 H.P., one AC 
{ex » 25 periods, Sphase, ot He Es PE. one 15 HP. Control 
‘anel. 
G. ELLIOTT and CO., Ltd., 188, Long-lane,S.E.1. 860 « 


For Hire, Pumps and Well- 


BORING TOOLS for Contraetor’s Deep Wells, &c. 2in 
to 24in. diam.—R. RICHARDS and CO., 
street, London S.E. Telephone No. 978 Hop. 


For Immediate Disposal : 


275 a 








Upper Ground 
S226 





New CENTRIFUGAL PUMPS, driven by petrol 
engines— 
4. 5, 
Ee 8 
F ; og 
Also one Second- sine’ sréaM” RAM PUMP, with 4in. 
suction. 


Also One Good Second-hand VERTICAL BOILER, 12ft. 6in. 
by 4ft. 6in. ; insured for 100 1b. working pressure, 

Also One 50 B.H.P. casmaley GAS ENGINE, complete with 
bess ra tanks, — &e. ; in splendid condition and can 


ruan 
a Iso one Patent PIPE BENDER on Stand, for sizes up 
to 
Also 10 tons New STEEL ANGLES, <p. by gin. by » — 
Address, 838, ‘‘ The Engineer” Office. 





For Sale :— 


BOLT SCREWING MACHINE, by Kendall and Gent, with 

dies up ‘to ljin 

One BORING and SURFACING LATHE, with face-plate 
about 5ft. dia. ; requires slight overhauling. 

One 6in. Gwynne’s CENTRIFUGAL PUMP, with extended 
base-plate for motor drive (no motor). 

One 23 ton Hand FOUNDRY CRANE, complete; no 
timber. 

Four Small Hand-power OV ERBEAD <BAY, ELLING 

CRANES, from 1-3 tons capacity ; 12ft.-20ft 

125 cast iron Chequered and Perforated FLOOR PLATES 
Sft. 6in. by 2ft. by sin. 


WRITE FOR COPY OF OUR CATALOGUE. 
GEO. COHEN, SONS AND CO., 
600, Commercial-road, 


London, E. 14. 2012 « 





Portable an aes of up-to-date 
design. —Address, Engineer” 843 F 


Dr Pas 8in., Wanted. State 


rice and whepe can Ae a —WILLIAMS, aa — 
-» 1, Charing Cross, 8. W. 





Working Drawings Wanted of 


For Sale :— 


HYDRAULIC FLANGING MACHINE, to flange 
me up to ljin. Makers, SR ae and Platt. 
Motor-driven HORIZONTAL BORING MACHIN double 


Sig type, with 4in. dia, spindles 3ft. travel. ers, 
ANKS. 
45 ELP. MOTOR, 500 volts, D.C. shunt-wound. Rotor 


Revs. Makers, Lancashire 





TETAS, Plant ae 

350 te 500 kifes, 440 volt, DC., steam drvn, 1601b 
bolls ressure. @ od condition.—Full pa ticu ars and price 
R.. c.o. Deacon’s Advertising Uffices, Leadenhail- 

cawesh, Ec.3 672 F 





athe Wanted, American or 
other ad make, 2in” Quick Change Lathes, with 
mt. State price, where can be seen.— 


ta 
WiLLTA MS. ¢ c.o. Albaverre, Ltd, 1, Charing Cross, 8. , t 2 





Lathe Wanted, American or 

other equal make léin. uii-dnanae LATHE. State 
and where can be aoa. — LLIAMS, care of Albaverre 

td., 1, Charing Cross, S. 99 F 


Plant Wanted. —FPontoon, with 


2-ton a Crane and Grab (about 9 cub. ft. a for dredg- 
sey og 2STEEL PONTVONS, about 20ft. by I 
e ton ‘STEAM CRANE, ove Single-chain GRAB 
for use in hard sand.—Full ange © and 
press ices, ETH KeiDe Dees and LEACH, Contractors, Moss Bank, 
eetham Hill, Man 766 


adial Drill a Wanted.— 


- Give full iculars and where can be seen.— 
WILLIAMS, c.o. Albaverre, Ltd., 1, Charing Cross, poe Sy 
fF 


Keeqared Immediately, Good | =: 


— om SHAPING wow! AR by first-class 
stroke, with | swivel vice. 


901 ¥ 











afacturer ; aie 20.n. 





oy can a onan | te bot = The Kugineer ” Office. 





&c., personally PREPA ARES 
ESepIDATES. either orally or by 
of successes during the past twelve years. Courses can be 
commenced at any time.—39, Victoria~ street, W: onpiners. S Ww. 
ib 


Penningtons, . Engineering Tutors 


also A.M.I. 
6£., and-A.M.LME. Int 
Mechanics. 


roduetory Course in Engineering 
Mathematics and —254, Oxford- eae’ — + 











Shaping Machine, above 24in. 

stroke, back geared. Give falicst particulars and where 
can be seen. — WILL IAMS, c.o. Albaverre, L.d., 1, Charing 

Cross, S. W. 1. 912 F 


Speed Recorders.—T wo or More 


UIRED, New | Second-hand.—Write, Box 559, 
Witlings, 790 ¥ 








()ficer, Two Years Services 


South Africa, balance at home, returning Cape Town 
middle 1918, D _— AGENCIES of first-class me 
agric oi 


qpeine.. ‘oils, galvanised hating. “tin plates, piping, aniline 
dyes. mall stocks ee be or on omer or = sag 2 
rging into tials an 
Salary me ’ references,— Ap’ ply, c.o. IN cULAS AND AED, EASTERN 
ENGINEER Co, Ltd, Fenchurch- -street, London, ey 








(Mechanical ) 
available, BREQU. tans FAS P or 
BUSINESS, London or Midlan and CO. 
(London), Ltd., Agents, 143, eg Ez ©. No result, no 
commission. 857 c 


Eps gineers Required as Partners 
or DIRECTORS in the following BUSINESSES, viz. :— 
Mechanical Engineér, London, turnover £10,000, about £1500 
wanted ; Engineers, Iron and Brass Founders, Scotland, £2000 
required ; Iron Founders and Engineers, London, £3000 to 
arine Engineers, Provinces, £3500.—Particulars from 
ARNOLD and co” (London), Ltd., 143, Cannon-street, ag 








( {entleman re by a Suc- 

NS oad ee red ndon Lm wane f let 
Tool Ex very 

od, chances for = aaelennante ~ a to oreo y pre 3. 
Free from military service. Applicants must have had sound 
commercial and = hence TB practical ience. Excep- 
tional Opportunity for the right ‘man.—Applitations, stating 
age, terms, fyll-details as to past baa family, whether 
ar &¢.,t9 G,, Box 898, care of Indd’s, 97, 1» Gapgham street, 


 Te00 1. 





, Strand, W-C 2. 
lensile Testing Machine Re- 


QUIRED. — full particulars and price to P429, “ The 
Engineer” Office. P429 


Ot. a 10-Cwt. Steam Ham- 


MER WANTED. Modern type. State full particulars. 
847, ** The neer” ice. 847 ¥ 








—Ad 


(Jameron Duplex Pump, Steam 
cylinders l6in., water plungers l15in. by lin. stroke, Qin. 
aster mS delivery ; in stock—_HARRY H. SAOmA and 


Fo Dispo sal, Hydraulic Plant. 


“TENDER are re invited fer the PURCHASE of the 
hesing Et PLANT, all of which is in good 


= tsp on “PRUSS, by Fullerton, Hodgart and Barclay, 
ogy — ram 38in. diameter, 2ft. 9in. stroke ; jack ram 
ter, 2ft. 9in. stroke ; traverse ram 34in. diameter, 

ressure 1560 Ib. sq uare inch. 
0 by ema > and Co,, Leeds. 
jameter, stroke ; jack ram’ 74in. 
epee: 2ft. 6in. stroke ; ‘working | pressure 1500 Ib. per square 


~—- Three-throw PUMP, by Fullerton, odaast and Bar- 
clay; Rams 3 9/l6in. diameter, 12in. st 60 rev 
minute; direct driven by 110: HP; motor ‘through fh helfeal 





s type. 1500/2200. 
Dynamo Co. 
MURRAY, McVINNIE and CO., LTD., 


MAVISBANK QUAY, GLASGOW. gg 


For Sale :-— 


One BOX ainDEs. 27ft. 2in. long. 
One Die. 13ft. Sin. | one 
— nee ROOF SPANS, 27ft. lo 
N MAIN PIPES, te . 3it. dia., gin. 


2 Tous 6 of RO a ye tang FEATHER-EDGE BARS. 
2T GHT IRON FIRE-BARS, 2ft. Sin. long, 


oe zI0 pe cor ton net, delivered free to works or rail London. 
‘Address, $31 “The Engineer ” Office 737 a 


For Sale —_— 


Two Fraser and Chalmers Three-throw HORIZONTAL 
cUgrs, 6fin. gun-metal rams, 1000 gallons a minute on 660ft. 


— 450 H.P. MOTOR, 500 volts, 50 periods, 1400 
oe B.T.H. ; Westin ome starter ; splendid eadiign 








FOR SALE, 
750 LH.P. HORIZONTAL 
CORLISS TANDEM COMPOUND 
CONDENSING ENGINE, 


Ltd, 191), 


l7in. and Sin. cylinders, 2ft. 9in. stroke, 125 reys, 200 tt 
pressure, trunk bed, polished balanced crank, hollow ae 
shaft, metallic packings all through, rope fly-whee| with " 
ljin. ropes, barring round engine, independent rope. drives 


By Hick, Hargreaves and Co., 








wards’ air pump and condenser, steam separator, coy li 
pipes, Tate’s electric stop motion and nocesuorics ‘ue ng 
stopped work and ready for immediate delivery. = 

THOS. MITCHELL AND SONS LTD,, 

BOLTON. wat 
For Sale, Blower, 5in., with 
ring oiling bearings, fast and loose pullers ; iw imme. 
dee Disa e J. H. KING and CO., Ltd gingers 
it ‘ 

Fer Sale.— 

5 H.P. ELECTRIC MOTOR, D.C., fms volts, 850 r.p.m, 

10 H.P. ditto, D.C., ie ae ca ten 

23 H.P. ditto, D.C., 500 volts, 1250 r. 

Boy -wound GENERATOR, “boo. pot, 108 siups., 500 


a Motor would develop 70 H.P. 
SHLP. ELECTRIC MOTOR, D.C, 480 volts, 500 ry. 
12 N.H.P. Robey SEneertyoe ENGINE and BUILER 
insured 140 1b. press 

t. of 3in. fooss. FLANGE STEEL PIPE 
ip H.P. GAS ENGINE and SUCTION PLAN?, py 
ielting wid Platt. ¢ 
y 10in. ey AIR COMPRESSOR 
CEIVER, by Ingers 

STANLEY E 


boiler 


and RE. 
ENGINGHRING COY., Bath. 793 ¢ 


Fo Sale, Air Compressor, by 





Tishoen eyunder 10in. 10in. ‘stroke ; belt driven, 
One AIR RECEIVER, 6ft. x Ste. ; one 6ft. x 3ft. 3in —A. 
UNDERW SOD. + Queen-street, Cheapside, E.C. 7? G 





Fe: Sale, First-class Horizontal] 


CONDENSING pueies witb ag Expansion Gear, 
as a pair; in good condi ition ; 


iin cylinders, would work 
—Address, 850, “ The E: 


ay Inspection invited. Engine 





er” 





Por Sale, Motor Traction Bazine, 


4 cylinder, 5 x 5, aluminium erank 5 bearing, otf set 
crankshaft, H.T. distributor carburettor, pump, &. Arranged 
= high tension coil ignition, but provision ts made for 

agneto. Some drawings and patterns in connection.— 
DENT, 61, Strand. 840 


For Sale, One Double Horizontal 


ge oe Corliss JET CONDENSING ENGINE, 
300_H.P., rope fly-wheel.—Please apply, H. J. inet? 


and CO., "Tia Nailsworth. 
Boiler, 


or Sale, One Stirling 


zie At eee chain grate pi Hopkinson best 
G.M. fittings, 200 Ib. Haat pressure. 
One Migh-class Second-han 
LANCASHIRE BOILER, Xft. 








X 8ft., 90 bb. w.p. 
One ” » ” ft. x aft. 80 lb. w.p 
One » » 2 27ft. x 7ft., 80 tb. wp. 
One ” ” ” 26ft. x 7ft., 80 Ib. w.p. 
One . WP. 


One ALLOWAY 24ft. x 6ft.: 80 Ib. w 
One Aen. Sissel hand PORTABLE ENGINE, 12H ‘P. 
mgs tg Ib. w.p., complete wiih Stone-breaker ; 
we Wp 
One Pair 10in. x in, WINDING ENGINES on wrought steel 
made by Uskside rene oe new condition 
VERTICAL BOILERS, 10ft. ib. w.p.; Mit. Gin. x 
6in., 90 Ib. w.p.; 8ft. — ah cn, 80.Ib, w 
EGG-F “ESD "BOILER TANKS, 30ft. 2oft. "x sft. 6in., 
. x Sft., 24ft. x ot and fifty EH. ‘various sizes re: ady 


Also attic la REELING MACHINE (reel: p to 
we hoe UTTING-OFF MACHINE “ed to 3in., One 
NTI So MACHINE for solid drawing. 
Apply, SCREEN BROTHERS, Lt4., 696 
ley-road, Oldbury, Birmingham. 
*Phone—9 Oldbury. 


Telegrams—* Traction, Oldbury.’ 
Fe, Sale, One 20 Brake Horse- 
POWER Single Cylinder ‘‘Bolinder” Crude OIL 
ENGINE, running meee woveneens per minute, fitted with 
two heavy fiy-wheels, compressed air starter; all in first-class 
wo orking ordes. —For further particulars apply Es, — hall's 
Advertising Offices, Liverpoo a 


For Sale, One 220 H.P. Four- 


CYLINDER. VERTICAL CROSSLEY GAS ENGINE; 











latest type and ignition ; only done one 
menth’s work since being thorou; ughily overhauled by ares rs 
Address 866, “ The Engineer ” O: 





For Sale, One 400 K.W. EC. 


Co. 230-volt DYNAMO, compound wound, one bearing 
The Engineer ” =. 


or Sale or Hire, Electric 
MOTORS, from 6 to 300 H.P.; PORTABLE STEAM 
ENGINES, from 8to40N.H.P. ; STEAM BOILERS, CRAN} vES, 
PUMPS, MACHINE 
terms, immediate delivery. a 7 WILL A al Sons, 7 
Queen Victo: ia-Street, London, B.C. Tet. : City 338. 20254 


type. Offers wanted.—Address, 854, “ 








Two 275 HP.’ MOTO olts, 50 periods, 175 revs. ; 
ae, B.T.H. ; odines Sneeey starters; sp diti 
and ready for immediate deliv 

One Three-stage Sulzer PU MP. ‘1500 gallons a minute, 660ft. 


One Walker Compene ame COMPRESSOR, steam cylin- 
ders, high press w-pressure 50in. ; air cylinders, 
hi | Soin. low-pressure 44in. ; 4ft. stroke intercooler, 

brass tubes; jet condenser and ep capacity GSS, 
160 — pressure ; makers, Walker Bros. Ltd., Wis 
One Croft and Perkins FRICPION cLUncH to develop 


1a LP ro) tt. dia.. Gin. 00 
fork ition clutch 4ft. 6in. diameter. = 


One ROPE EY, to run in parallel with above, 7ft. dia. 
by 10in. bore by 19ft. face, ae grote, 

The above Oy ae ale 

One NE, equal to new. 

One 34 ii P. GAS ENGIN ates, Slattric light pattern, 
never been used ; ready for immediate delivery. 





TAOS. OXLEY, LTD., 
SHILOH WORKS, SHEFFIELD. 
Tele. : “ fronical.” 883 « 
for Sale :— 
PARSONS STEAM TURBINE, 3500 K.W., 


1200 r.p.m., 200 1b to sq in., with alieruator, field rotating 
type, and exciter complete ; 6000 volt maximum load . 
40 cyls. 

WILLANS-PARSONS STEAM TURBINE and 
ALTERNATOR, 1200 K.W., 1200 r.p.m., 200 1b. to sq. in., 
11,000 volts, three-phase, complete with sree also 
condensing plant, air and circulating water pumps 


300 K.W. GENERATING SET, compriain 
Horizontal Cross-compound Engine, by Musgrave an 
; cyls. 17in. and 33in. x 42in, stroke, with Korting’s 
ejector condenser and fiy-wheel ; alternator 3000 volts, 
5; periods, 2-phase. 


350 K.W. ALTERNATOR, three 


4 p vale 2. — — driven by 
ot wh P. cyl, in. L.P. cyl., 
Mee. gh; fly-wheel fort a &ec. &e. "Very fine set. 


One 220 K.W. ELECTRICAL SET, com- 
prising Tele Expansion Vertical Enclosed Engine, b 
iss and Morcom; Alternator by B.T.H. Co., wit! 
Korting’s Ejector Condenser, &c. 

Two Willans RECIPROCATING STEAM EN- 
NES, each direct supled | to. PE og se DC. Gen- 
centor, 200 K.W., eee, | ts, with surface 

i g plant, air an circulating pumps, 


oops, | 50 cycles, 
P. Cross-com- 





gears; delive wery_ 70. gallons per minute; working pressure 


uare inch. 
One~A pone ingeted by Hathorn, Davey and Co., Leeds ; 
iain. diameter x Lin, stroke ; working. pressure 1500 Ib: square 


i Ptiree 300-Pon BRIQUEPTING PRESSES, unused. 
Further —Add ress, 880, wor 





i Nii on applicatir 





R. H. LONGBOTHAM & CO., Ltd., | men 


& AT 20 norsk PTENCARTLEON TNE 


| Tel.: 44 
Tek aad, +e Enaineer, We Woketela® am) 2017 9 








For Sale, Second-hand Pumps ; 
7in. Gouble ram, by Pearn, 4in., 3gin. and 2in. a. two 
sets of 6in. double g.m. p Delt-driven PUMPS. 
Large stock of others, all sizes and types.—WILLIAMS :; 
SONS, South South Bermondsey. Station, London, 8.E. 16. 





or ‘Sale, Suction Gas Plant.— 
EP. P. SUCTION GAS 

EN GINE, : we with pour Producers two for each en gine, 
sd as to work day and night. Made by Grice of Scotland. In 
first-class working order.—Full particulars and ce upon 
application te WATFORD MFG. CO., Delectaland, wae 


ie Sale, Two Air ceeeomocs, 
«ee i; duplex steam a Oin. dia. ; com- 
ders, 10in. and l6in. dias intercooled. 
'y_ Ingersoll ; raight line steam etre a 
tinder? 14h, in. air indore —JAMES B. WASSON 
gineers, Leeds. 





Bost Soin 
, Huns 6 


and SONS, 
Two Tender Loco- 


Fer,,5 Sale, 
stan dard six wheels (four coupled), 


ES, uge, 

— Tn diameter by 24in. stroke, 1501b.-1651b. working 

a stee! —= vaeium, steam anc 
fitted with apparatus for pic! ickin up water 

Every “facility afforded inspection by appoint- 


‘7 a 





Band br brakes ; 
whilst running. 


ment. 
Box 21, Post Office, Docks, Cardiff. 


For Sale, With or Without Plant, 





FACTORY in Birmingham district ; one-storey building, 
ebay! ee, 1 2000 sq. es} with two acres of ground 
for extens’ Electric power and n conveniences. 


in three mente. 


Possession can be bad 
Office, ‘ 


Address, P439, “‘ The Enginéer” 


Fer Sale, 5-Ton Steel Foundry 


CRANE, by. Craven, 20ft. — 16ft. high, box section ; 
Immediate delivery. WILLIAMS 


Principals _only.— 
” P4359 G 





strong gearing and chain. 
and SONS, South Bermondsey Station, London, S.E. 16. 


Ke Sale, 95 B.H.P. Non-con- 


DENSING a ENGINE, br Garrett, of Lefeter 
NON-OO NER 





singid cyl 
jay be viewed, by 


p M 
lars from LAKE and EeLON 


tion as new ; ale 60 b.H. 

ines | BES GINE, & 
—Further partic 

Chapel chill, Brain ire 


Fi années on of Saal Ad L Advertiesn us, 
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CONVERSION OF SINGLE-EXPANSION TO COM- 
POUND ENGINES ON FRENCH RAILWAYS. 


THE drawings given in our Supplement and here- 
with show the arrangements adopted for converting 
a number of high-pressure, high superheat, four- 
cylinder single-expansion ‘ Pacific’ locomotives to 
compound expansion on the Paris, Lyon and Mediter- 















































per effective horse-power hour, or per million foot-tons 
, of work registered per hour by the dynamometer, or 


per thousand ton-miles of haulage in a given time, 
falls from 154 units to 100—a difference of 54 or 35 per 
cent. of the whole. The difference is such that the 
P.L.M. Railway has ordered, built, or is converting 
from single-expansion, almost half a million horse- 
power of compound locomotives of this one type alone. 






































cylinders, 17}in. by 25}in. stroke, fora boiler pressure 
of 225 lb. per square inch. The data obtained will 
serve in respect of 71 ‘‘ Pacific’ single-expansion 
engines carrying boiler pressures of 170 lb. per square 
inch, dating from 1909, and for which no plans of con- 
version have so far been prepared. 

The chief interest in this conversion to compound 
is the great reduction of the demands on the boiler ; in 
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P.L.M. COMPOUND LOCOMOTIVE—CROSS SECTION AND END VIEW 


ranean Railway. After a thorough re-trial of the 
single-expansion system during a period of some eight 
years with 91 of the most powerful locomotives in 
Europe, all fitted with brick arches and every modern 
device caleulated to realise high efficiency and 
economy, the system has been found to give results 
equal to the best recorded on other European or 
American railways with ergines of the same type, 


The drawings we reproduce are those actually 
employed for the conversion of single-expansion 
** Pacifies,”’ Series 6172-6191, into balanced com- 
pounds, Series 6051-6070. The same boilers that 
served the single-expansion engines will be employed 
for the compound engines. The single-expansion 
boiler is therefore shown in the drawings over com- 
pound engines. The boiler pressure will be the same 


existing compounds the total evaporation of water 
and fuel consumption per hour are 21 per cent. 
less, simultaneously with 14 per cent. increased 
power output as contrasted with simple engines. 
According to indicator diagrams the power to 
be expected from the transformed compounds 
working with only 200 Ib. boiler pressure, and 
using the cylinders as designed for 225 Ib. pressure, is 














P.L.M. SIMPLE ENGINE BEFORE CONVERSION TO COMPOUND 


similarly equipped and performing work of com- 
parable nature. 

Owing to their high economy and efficiency these 
single-expansion “‘ Pacific ’’ engines have already been 
the subject of an unusual amount of publicity in the 
United States and the United Kingdom, but. it 
has been found that when the same engines are 
arranged to work compound, the coal consumption 


| with reduced pressures from 


as before, without modification, namely, 200 lb. per | 


square inch. A most interesting experiment will, 
however, be carried out. A few of the transformed 


locomotives will have the boiler pressures tentatively | 


lowered to 170 Ib. per square inch. This will deter- 
mine practically just how much power may be derived 
compound 
originally designed with two very small high-pressure 


engines | 


between 2050 and 2100 H.P. at a cut-off of 53 per 
| cent., simultaneously with a gross saving in water and 
| coal, per trip, of about 36 per cent, . 

The following table gives a general outline of the 
| power output of which the boiler is capable with 
| various dimensions of high-pressure cylinders when 
working compound. It may be mentioned, in passing, 
|that the sizes of the cylinders in the compound 
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** Pacific ” 
since making the first experimental engine, each time 
with an increase in power, in speed, and in fuel 
economy—thé latter due to the shortened cut-off and 
correspondingly increased number of expansions made 
possible with the larger cylinders. 


Boiler Power of Single-exrpansion Locomotives. 





Boiler pressure... 225 Ib. 200 Ib. 200 Ib. 
Initial pressure .. 213 Ib. 187 Ib. 187 lb. 
Two H.P. cyls. .. 17}in. x 25hin. 17}in. x 25hin. 19in x 25-}in. 
Cut-off nA 0-53 0-53 0-52 
Steam perrev.... 7-36 cub. ft. 7-36 cub. ft. 8-7 cub. ft. 
Revs. per min. ... 276 252 252 
Indicated ... 2313 H.P. 2060 H.P. 2420 H.P. 
Two H.P. cyls. Single-stage. 
s . Four H.P. cyls. 
Boiler pressure .. 170 lb. 170 Ib. 170 ib. 
Initial p-essure.. 158 Ib, 188 Ib. 135 Ib. 
Two H.P. cyls.... 19in. x 25-5in. 22hin. x 25}in.. 19in. x 25hin. 
(4 cyl.) 
Cut-off 0-60 0-60 0-48 
Steam perrev.... 9-85 cub. ft. 13-12 cub. ft 15-85 cub. ft. 
Revs. per min. ... 277 277 277 
Indicated ... 2400 H.P. 3200 H.P. 2100 H.P. 


The boilers in question—see drawings—have 45.73 
square feet of grate area, and 3107 square feet of water 
and steam heating surfaces. When _ supplying 
‘* Pacific *’ single-expansion engines they are able to 
evaporate 18.2 tors of water per hour with 2.8 tons 
of coal, giving 6.5 tons of water per ton of coal burnt. 
During one hour of heavy work these boilers with 

‘simple ’’ engines—and a duty as just stated—can 





locomotives have been increased twice | 17}in. by 25.5 stroke has been proposed as a means of 


“ 


utilising the average potential of the ‘‘ Pacific’ boilers, 
and for this purpose merely to preserve one pair of 
the 19in. by 25.5in. cylinders when converting the 


| 


engines to compound expansion at 200lb. or at | 


170 lb. pressure has been suggested. 


For the pre- | 


sent, however, the compound cylinders are to be | 


cast from the same cylinder patterns that 
designed for 225 lb. steam pressure. 

The only mechanical change made in the last lot of 
ninety “ Pacific > compounds ordered, and in trans- 
forming these twenty engines into compounds, is the 
arrangement shown in the drawings for driving the 
inside pair of valves, not from independent inside 
valve motions, but through a transverse rocking shaft 
connecting the outside valve gear to the inside lead 


levers, which are still retained. This change 
will enable the compound engines to _ benefit 
by the elimination of the friction due to the 


| large inside excentrics—an advantage introduced in 


'P.L.M. 
1909. 


the design of the four-cylinder simple-expansion 
‘** Pacifies * from their first construction in 
In the conversion of the simples into com- 
pounds the latter will benefit by other good details 
previously confined to the siagle-expansion “ Pacifics.”’ 

The work of reconstruction into compourds has 
been delayed by the war, and the shortage of loco- 
motive power near the Swiss frontier has been met by 
a loan of new compound locomotives from Switzer- 
land, where the compound system tried against 


were | 


} 


while the ploughing is actually in progress. For deep 
ploughing the cable system is well suited, but the large 
outlay on engines, &e., which it involves, places it out 
of the reach of the average farmer in this country, 
A drawback to the system, too, is that the engines 
used are, as a rule, too heavy and cumbersome for 
general road purposes. It must not be forgotten, 
however, that some of the light tractors are equipped 
for cable ploughing, though, naturally, they are not 


| suitable for such heavy work as are the machines to 


which we have just referred. 


ELECTRICITY ON THE FARM. 


The alternative form of power haulage is direct 
ploughing by tractors which may be propelled either 
by steam or by internal combustion engines, or by 
electricity. The day for the electric farm tractor 
has not yet arrived in this country, but it is quite 
within the bounds of possibility that, in after-war 
times, there will be great developments in the 
application—in more ways than one—of electrical 
energy to the cultivation of the land. A Depart- 
mental Committee of the Board of Trade has been 
for some time considering the question of electric 
power supply, and we learn from a report which it 
has issued, that it is probable wider powers in 
connection with the distribution of electricity may 
be granted in the near future, and that cheap power 
may be available for transmission, not only to 
industrial districts, but also in agricultural areas. 








maintain an average of 1950 horse-power, the coal per | 


indicated horse-power hour being 3}1b., and the 
water per indicated horse-power hour just over 
2 gallors = 21 Ib. 

With the same rate of consumption in these same 
boilers illustrated, but supplying compound engines 
instead of “‘ simples,” the total horse-power would be 
2.8 tons + 2lb. = 3136 indicated horse-power—the 
2lb. of coal per indicated horse-power being the 
ascertained consumption of the ‘‘ Pacific ’? compound 
engines When hauling both heavy and medium train 
loads up long inclines. 


Dimensions of Single-expansion ‘“ Pacifics” as Converted into 
Compounds, 6051-6070. 

No change 

200 Ib. per sq. in. 

4-25 sq. m. 


Boi'ers so ows 
Boiler pressure 
Grate area bl. awe 
Heating surfaces— 


Fire-box 15-87 sq. m. 
nee a 202-24 sq. m. 
Superheater 70-63 sq. m. 
Total 288-74 sq. m. 
Barrel— 

Inside dia. of large ring 1-688 m 
LO en UL 
Length of tubes between plates 6-000 m. 


8-150 cub. m. 
3-670 cub. m. 


Volume for water 
Volume for steam 


Engines—New Cylinders Cast from Patterns as Used also for 
Series 6301-630. 
Cylinders— 
Two H.P., dia. 17}in. by 254in. stroke. 
Two L.P., dia. 254in. by 254in. stroke. 
Ratio of cyl. volumes, 1: 2-23. 
Nu. ber of expansions at 0-5 cut-off, 6-5 fo'd. 


H.P. L.P. 
Valves ... ... (2) 240 mm. dia. (2) 360 mm. dia. 

Max. travel 198-5 mm. 124 mm. 

Lap on admission 34 mm. 34 mm. 

Lap on exhaust 4mm. 4 mm. 

Max. cut-off 85 per cent. 63 per cent. (fixed) 
Inclination cf cy's. 0 4 deg. 51 min. 
Cylicder centres... 2-230 m. 0-690 m. 
Wheels— 

Driving, dia. 2 m. 

Bogie, dia. 1 mw. 

Bissel, dia. ... ... 1-360 m. 
Frame thickness... ... 28 mm. 
Driving wheel base 4-200 m. 

Bogie wheel base 2-300 m. 
Total 11-230 mw. 


Lateral play : Bogie, 60 mm. ; Bissel, 66 mm. 
‘lire clearances : Ea-h, 1 mm.; 4th wheels, 9 mm. clearanc2. 


The employment of much larger cylinders than ! than at home. 














P.L.M. RAILWAY—NEW 2500-H.P. COMPOUND LOCOMOTIVE 


modern newly built simples with feed heaters and 
brick arches gave results comparable to those realised 
on the P.L.M. lines. 








SOME BRITISH AGRICULTURAL TRACTORS 
AND HAULERS. 
No. I. 


REPLYING to a question put to him recently in the 


| House of Commons, Mr. Prothero, the Minister for 


Agriculture, said that the number of ploughing 
tractors in the hands of County Commissioners alone 
was, on October 6th last, 1400, and that the machines 
had ploughed 14,500 acres of land for next year’s 
harvest. When it is considered that three years ago 


|the number of such aids to agriculture in these 


islands did not probably amount to one hundred, some 


| idea of the strides that have been made in the adoption 


| obtained. 


of mechanical cultivation in this country can be 
More progress in this direction has, in 


| fact, been brought about and with greater rapidity 


| employed. 


by enemy submarine activity than would, probably, 
have resulted from fifty years under peace conditions, 
Farming methods are undergoing a 

The farmer is required by the State 


to bring 


more land under cultivation than ever before, and | 


with even less manual labour than was formerly 
In return he is assured of a market for 


| his products at prices which will compensate him for 
| his outlay. 


No single factor has, perhaps, had more to do with 


Germany, we are told, is already ahead of us in the 
application of electrical energy to agriculture. 
A report to the Board of Agriculture on “ Agricultural 
Credit and Co-operation in Germany,” states that in 
1913 electricity was being extensively used, especially 
for working threshing machinery, hoes and cultivators, 
grist mills, cream separators, &c., and it was anti- 
cipated that electrically-driven ploughs would increase 
considerably in number. Several types were, 
apparently, in use at the date of the report, but they 
were expensive and could only be profitably used by 
large landowners or by combinations of smaller 
farmers. 

In this connection it may be mentioned that the 
Engineering Sub-Committee of the Conjoirt Board of 
Scientific Societies on the Application of Scierce to 
Agriculture, believes that electric power could be 
distributed to farms at prices which would pay the 
farmer if he used it. It states, too, that an electrically 
propelled plough or other agricultural machine would 
be simpler in construction and easier to handle, 
inspect aid repair than a similar machine driven by 
an oil engine. This sub-committee has recommended 
that arrangements should be made by which an 


“soe | experienced agricultural implement maker ard an 
revolution. | 


electrical plant maker should be conjointly set the 
task of designing, constructing, and practically testing 
an electrical tractor and other agricultural machines. 


| We understand that, acting on this advice, the 


Conjoint Board has recommended the Board of 
Agriculture to grant the necessary funds for the 


| purpose. 


changing the views of agriculturists with regard to | 


mechanical developments than has the motor car. 
As a class, farmers were among the last to adopt the 
mechanically propelled road vehicle. 
large numbers, own their own motor cars and wagons, 
for they have found that they are the means of saving 


|much time in transporting their produce to neigh- 
| bouring market towns and even further afield. 


| surfzces which we enjoy in this country. 


The application of the principle of self-propulsion 
to machines d2stined to operate on the land involves, 
however, difficulties which are not met with when 
designing vehicles destined for use on the good road 


years the only solution of the problem of mechanical 
ploughing was afforded by the cable haulage system 


| which has been more extensively adopted abroad 


In this case the engine is stationary 


Now, they in |} 


So much, then, for the electrical side of the 
problem. Whatever the future may hold in store, 
the use of electricity as a motive power on farms 
in this country is not for the time being a commer- 
cial possibility. At present the farmer must employ 
either the steam or the internal combustion engine. 


MECHANICAL TRACTORS. 
The mechanically-propelled tractor, as made in this 
country, has long passed the experimental stage, but 
its development has been slower than it might have 


been. Perhaps this is partly due to the conservatism 


| of our agriculturalists ; perhaps designers have been 


For many | 


attempting too much. It is no easy matter to 
construct a machine which will lend itself equally 
well and with equal economy to stationary work, to 
operating on the land, and to road haulage purposes. 
The conditions met with under these three headings 
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are totally dissimilar, and the power required for the 
different operations varies considerably. It is the 
opinion of many that our machine builders would do 
well to confine their energies to one side of the 
problem at a time, though this opinion is by no means 
universally held. This much may be said, however, 
that some of the so-called “all purposes ”’ engines 
are really not what we should recommend farmers 
with limited capital to invest in. 

One of the great objections which farmers raise to 
the direct traction system of ploughing is that the 
weight of the tractor compresses the land, and thereby 
reduces the croppage. Although this feature is 
probably sometimes exaggerated, there is no doubt 
that the effect of such compression is felt by some 
kinds of land more acutely than by others, and that 
every effort should be made to reduce it in every 
case to the lowest possible limit. Our makers, with 
this view, are accustomed to provide wheels with 
wide faces, supplemented in some cases by rings 
which can be bolted to the wheel rims so as to increase 
the effective width of the wheel face. By this means 
the weight is spread over as large an area of ground as 
possible. Then, too, the front wheels are made to run in 
different tracks from the hind wheels, so that the same 
ground does not getadouble compression. ‘To meet 
conditions under which ordinary wheels cannot be made 
to answer on the land, ard, indeed, for use under any 
circumstances, the chain-track or caterpillar type of 
tractor is being made im growing numbers. The 
haulage of heavy loads, such as guns and other war 
material across country has emphasised the practic- 
ability of this system of propulsion, and agricultural 
trector makers, both in this country and in America, 
ure now increasingly applying the principles involved 
tc lighter machines suitable for farm purposes. There 
are those who prophesy that this type of tractor will 
eventually supersede all others. Whether this will be 
so or not time alone can show; meanwhile, it is 
certain that the type has come to stop. Some of the 
objections raised against it are that the chain tracks 
add to the complication of the mechanism ; that they 
introduce certain possibilities of trouble due to wear 
and tear which are things specially to be avoided in 
machinery which has to be placed in the hands of the 
average farm labourer ; and that the friction losses 
are high, so that the running efficiency is low. Whether 
these alleged disadvantages will be found to exist in 
actual practice, and, if so, whether they are more 
than counterbalanced by the better adhesion and 
distribution of the weight of the machine remains to 
be proved. 


POWER. 


In some of the earlier types of agricultural tractor 
the same fault was found as in some of the earlier 
motor cars, namely, inadequate power. Designers 
who based their calculations on the number of horses 
required to perform certain work, with even a fairly 
large margin of power, soon found that their calcula- 
tions were greatly at fault. The fact that a horse is 
capable of exerting, for a brief period, a pull very 
greatly in excess of its average rating was at first 
lost sight of. It has been calculated that the average 
draw-bar pull of a plough horse working at a speed of 
24 miles per hour throughout the day is about 
one-twelfth of its weight; or, say, 125 lb. for a 
horse weighing 1500 lb. This pull the animal could 
probably multiply by three for short periods. 

As showing, too, how much draw-bar pull may vary 
with the kind of land being ploughed, the figures 
arrived at as the result of some tests recently carried 
out in this country are instructive. They are as 
follows :— 

Pounds pull per 

sq. in. of cross 
Nature of land. section of furrow. 
DOIGY BOM oss ees ks ee 
Wheat stubble eee ii tae ate 5- 


Os 


7 
Clover stubble 8-12 
Clay (heavy) .. 20 


From these figures, which we believe were arrived 
at with a ploughing speed of 2 miles per hour, it 
can readily be seen that a three-furrow plough 
cutting 8in. deep with breasts set 12in. apart—this 
giving a cross section of 3 x 8 x 12 = 288 square 
inches for the three furrows—will only require 
a draw-bar pull of 864 lb. in sandy soil, compared 
with an average of, say, 3000 lb. when operating on 
clover stubble, and no less than 5760 lb. when the 
soil being dealt with is heavy clay. Some American 
makers calculate that the power required is about 
6 horse-power per furrow, and while that power may 
perhaps be sufficient when working in light and 
medium soil, it seems scarcely enough for negotiating 
clayey land at a speed of 24 miles per hour. The 
standard size of engines in some recent models is rated 
at about 30 horse-power, which should suffice for 
three-furrow ploughs doing fairly deep work under 
favourable circumstances. 

Farm tractors have now been designed that will 
perform, in addition to ploughing and other work on 
the soil, most of the functions which have previously 
been effected by animal power, besides other work 
such as pumping, sawing, driving, threshing machines, 
&c. That the horse will ever be entirely discarded 
appears, as far as can be at present surmised, im- 
probable. There will always be something which 


a horse can do more cheaply than a machine ; but, 
instead of being the mainstay of the farm, it seems 





| highly probable that the horse of the future will 


merely be regarded as an accessory. 


DURABILITY. 


It is the characteristic of British machinery that it 
is strongly built, and it can be said of British agri- 
cultural tractors that they are for the most part 
constructed in a substantial manner, so that they 
may withstand the rough usuage and exposure which 
farming involves. In this respect, it may be remarked 
in passing, that certain American models leave 
much to be desired. They give the impression of 
having been hurriedly designed and manufactured to 
meet @ pressing temporary need. If they succeed in 
doing that well, they will doubtless have served a 
good purpose. The British manufacturer has always 
in the past been accustomed to make his machines 
to last and not to be worn out quickly and thrown 
away. Some makers have announced their intention 
to continue this practice, which from many points of 
view is excellent. A machine made to last, however, 
must necessarily be heavier than a machine with 
a professedly shorter length of life, so that the choice 
which the prospective user must make is somewhat 
difficult. The particular circumstances of each 
separate case will have to be carefully taken into 
account before a proper decision can be arrived at. 
Such things as nature of soil and the depth to which 
it is desired to plough it will have a considerable 
bearing on the design of tractor which it is most 
desirable to employ, and it will be found that later 
in these articles tractors which vary considerably in 
type and weight are discussed. What is said will, 
it is hoped, assist the prospective user in his choice. 

At the present time the great point is to get 
much land under cultivation with the least delay 
and with a minimum of human labour. For the 
moment neither expense, nor weight, nor type is 
a dominating factor, though, of course, not one 
of them can be overlooked. The farmer will have 
to avail himself of the mechanical aids which he can 
most easily acquire. This condition of affairs will 
not, of course, last for ever. It is an abnormal phase 
which is entirely the outcome of the war. It is 
certain, however, that not only now, but for all future 
time existing methods of cultivation will have to be 
discarded and man power replaced by machines. 
Just as in the past we—priding ourselves on our much 
more efficient ploughs, cultivators, and what not— 
have looked with amusement at the primitive systems 
of tillage which have persisted through thousands of 
centuries in lands where there was a highly developed 
civilisation long before these islands emerged from 
barbarism, so in the future we shall smile when we 
see in some outlying district a surviving horse or 
bullock plough guided by a ploughman. The whole 
world will take long to recover from the devastating 
upheaval to which it is at present being subjected, 
but it would take much longer to re-establish normal 
conditions were it not that mechanical methods of 
performing work will be employed to a much greater 
extent than hitherto. 

FUTURE DEVELOPMENTS. 

In no department of national economy will this 
change be more pronounced than in agriculture. In 
some parts of the country the farming methods of 
to-day vary but little from those which obtained in 
the days of the Armada, or even earlier. There are 
still places in which crops are reaped with the seythe— 
though the sickle has probably vanished for good, 
except for trimming hedges—while the horse plough 
still reigns supreme, or nearly so. Of such implements 
the days are, however, surely numbered. They may 
possibly continue to be used in sparsely populated 
areas, but in the more thickly inhabited quarters of 
the globe their employment will, in the future, 
become the exception and not the rule. 

In time, nearly certainly, we shall reach standardisa- 
tion in the types of machinery which will take their 
places. There is at present no such standardisation. 
It is true that there is a considerable amount of 
similarity among many of the agricultural steam 
tractors made by British firms, since the machines 
have, most of them, been modelled on the original 
road locomotive, and only really differ from the latter 
in that they are smaller and lighter. But it is not 
certain that the type which they represent is destined 
to oust its many competitors from the field. Already 
the standard form has been departed from in some 
cases, and handy as the light steam tractor 
undoubtedly is, he would be a brave man who would 
predict that it will outlive in usefulness its oil or 
spirit driven rivals or the chain track tractor. No, 
the most efficient and best machines to use have yet 
to be decided upon. It is not even clear as yet 
whether the “ all round” machine has come to stop, 
or whether there will be machines for this purpose, 
and machines for that; all that is certain is that 
machines of some kind there will have to be. And in 
supplying the world’s requirements, which will be 
heavy, the British maker will certainly take his part. 

The advent of machines will, not improbably, 
necessitate the re-designing of such implements as 
cultivators, harrows, reapers, binders, &¢., which 
all require considerably less power to haul than does 
a plough, even the existing plough, If, as does not 
seem improbable—though less probable in this 
country than in other parts of the world—the ploughs 
employed will be made to open up greater and greater 





widths per haul than is at present the case, then there 
will be even greater disparity between the power 
required for the plough and for the other implements 
than there is now. Will this mean that there will 
be one tractor for the plough and others for the other 
implements, or will the latter be increased in size ? 
Certainly not the former alternative, we think. 

In this connection the relative portions of each 
year during which various implements are in service 
have to be taken into account. It has been calculated, 
for example, that on an average farm the plough 
finds less than twenty days’ work during the year. 
It would obviously not pay the average farmer to 
buy a tractor which could only be devoted to 
ploughing. What actually happens at the present 
time is that the farmer uses his tractor just as and 
when he finds something that wants hauling. 
We have even heard of a manure spreader being 
driven in this manner. It was handier to use the 
tractor than to fetch a horse. Yet ploughing, as we 
have said, calls for more power than any other 
agricultural operation, and a machine powerful 
enough to perform ploughing work could haul, 
perhaps, three or four ordinary mowers. In that 
case each implement would require its driver, and it 
would become a question of whether it was 
cheaper to perform the work in this manner or to use 
horses or alternatively to have a much larger mower— 
larger, in fact, than any at present made. 

BRITISH TRACTORS. 

There are scores of questions of this and a similar 
kind which are certain to call for answer before our 
farmers really settle down to the use of mechanical 
methods on their land as the general order of things. 
That they will in due course be answered, and answered 
satisfactorily, we do not for a moment doubt. 
Meanwhile there is nothing to do but use the materials 
that are at hand. There are many makers of tractors 
in this country, and their designs vary considerably. 
We propose in the following series of articles to 
describe numerous examples. In some cases, for the 
time being, makers. owing to the fact that they are 
engaged on important work connected with the war, 
are not prepared to supply the machines described, 
yet reference is made to them for several reasons, 
among which are that the machines themselves have 
in the past done excellent work, and that when 
normal times return their makers will resume their 
manufacture and be ready, as they always have been, 
to march with the times. It is a well-known fact 
that numbers of American machines have been ordered 
for work in this country, but it is not so widely 
known that large numbers of British machines have 
also been ordered by the Government, some of these 
machines having been specially designed for the work 
in hand at the present moment. We trust that the 
articles will have the effect of making it clear that 
the British maker has by no means been blind to the 
fact thas the employment of mechanical methods 
in the cultivation of land is bound to come. In what 
follows it will be found that attention has been 
largely devoted to the lighter types of tractor. The 
reasons for this are that such machines are the latest 
development in agricultural engineering, and that the 
heavier types of British engine have long been in 
existence and are familiar not only to our readers, 
but throughout the world. 








THE FUTURE OF BRITISH RAILWAYS. 
No. I. 


In a leading article, under the above heading, in 
our issue of the 30th ult., we discussed the difficul- 
ties presented by the problem of what is to be done 
when the presert control of British railways by the 
Government has to be terminated, and we men- 
tioned that the President of the Board of Trade and 
the Minister of Reconstruction were being advised 
by a body of experts on the best means of meeting 
the numerous questions raised. In this and a couple 
of subsequent articles we shall endeavour to show 
what some of the difficulties are, and make some sug- 
gestions as to how they may be met. 

THE TERMS OF THE PRESENT CONTROL, 

The State holds possession of the railways under 
section 16 of the Regulation of the Forces Act, 1871, 
which provides that when the Sovereign, by an Order 
in Council, declares that an emergency has arisen, 
possession may be taken under a warrant by the 
Secretary of State. This warrant must be renewed 
each week. The term “railway ”’ includes all plant, 
but a railway may be taken without its plant; or 
plant may be taken without the railway. 

Practically every railway in England, Wales and 
Scotland has been taken possession of, the only 
notable exceptions being the tube railways in the 
Metropolis—the Metropolitan and Metropolitan Dis- 
trict are included in the control. The control is 
exercised through the Railway Executive Committee, 
established some time before war broke out, as part 
of the scheme of National Defence. Except the 
nominal chairman—the President of the Board of 
Trade—all the members of the committee are general 
managers or other highly-placed representatives of 
the leading British railways. Each company, how- 
ever, retains its own individuality, and, to a certain 
degree, its own independence of action. 

The third sub-section of the empowering section 
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of the Act of 1871 orders full compensation to be paid 
for the use of the railway. In September, 1914, the 
terms agreed to were announced, but were subse- 
quently modified, and the State now pays to each 
company an amount corresponding to its net receipts 
for the year 1913. From this amount there is, how- 
ever, deducted 25 per cent. of the first war bonus 
granted to the railway staff in February, 1915. 


OTHER PAYMENTS AGREED TO. 


Over and above these payments—which were 
rendered necessary because all the monies received 
were paid into the hands of the Government, which, 
in return, paid all the bills, and because no payments 
were made for the conveyance of naval and military 
men and stores—the Government has since agreed 
to meet other liabilities. Owing to the workshops 
of the companies, and to locomotive and rolling- 
stock manufacturing works being engaged on other 
than their usual occupation, the repair and renewal 
of locomotives, wagons, signals, telegraphs, &c., 
have been delayed When the time comes to take 
these renewals and repairs in hand, the railways may 
have reverted to the companies, which, were nothing 
arranged, would have to do the work a their own 
expense. ‘To provide against this contingency, the 
Government is making monthly payments to meet 
arrears of maintenance and renewal, which amounts 
are being placed by the companies to suspense 
accounts for use when the time arrives that they can 
be employed. Whether these sums provide for the 
certainty that labour and material will cost more 
than they did when the original contracts were made, 
is @ point on which we have no information. 

Another matter disposed of is payment of interest 
on the cost of capital works brought into use since 
the State assumed control of the railways. The 
profits brought in by any new line or other revenue- 
earning work now go into the pockets of the Govern- 
ment and increase its receipts without—because its 
payments are based on the 1913 receipts—adding to 
the amount the company gets. Moreover, the com- 
pany will be paying interest on the capital it has 
invested in the work. This anomaly has been met 
by the State paying the interest. 

One other matter disposed of relates to the value 
of the stores and material .he companies had in stock 
when the control began. Much of these things has been 
used by the Government in other ways than in the up- 
keep of the railway, and it has become a question as to 
how it is to be made good later on, when the cost 
will be much higher than before the war. The 
Government has replied by undertaking either to 
replace the material by a corresponding quantity 
or pay for its use on the basis of the actual cost to 
the company. 

FINANCIAL MATTERS AWAITING A DECISION. 

There are, however, many points upon which no 
announcement has been made, and upon which the 
Government may need enlightenment. One matter 
is the rehabilitation of the railway-owned shops which 
have been diverted from their original use to Govern- 
ment purposes, and the restoration of machinery 
and plant that have been considerably overworked. 

Many hundreds of locomotives, thousands of wagons 
and innumerable miles of track have been sent over- 
seas ; many will never return. They must be re- 
placed, whilst those that do find their way back 
will need to be put into thorough repair at the cost 
of the State. The track taken up for shipment must 
be restored, and the labour for putting it down should 
be found at the expense of the Government. 

In the prosecution of the war, offices, shops, ware- 
houses, docks, steamers, horses, carts, drays, motor 
vehicles, wagon covers, &c., have been requisitioned 
by the State. They must be made good, and the 
companies put, in every respect, in the same posi- 
tion in these matters that they were before the war. 
A question, but of an opposite character, which 
must be decided, is what is to be done with the very 
extensive siding, warehousing and other accom- 
modation put down on railway property for military 
purposes. If the accommodation is to remain the 
companies must pay for it. 


THE WAR PAY OF RAILWAYMEN. 

All these things are, in a sense, passing matters— 
when they are paid for they are done with. They 
are, moreover, purely financial and capable of com- 
promise and agreement. Not so the increases in 
wages made to railwaymen since the war commenced, 
which, it is certain, will be in part, if not wholly, a 
permanent addition to the cost of working. 

Originally, the increased pay was given as a bonus, 
but in August last this bonus was converted into 
wages, and now stands at 21s. per week for men, and 
10s. 6d. for youths, and, presumably, for women. 
The modification already referred to in the compen- 
sation payable by the Government, included an 
alrangement whereby the companies paid 25 per 
cent. of the first bonus granted; but as this amount 
was one of 3s. in some cases, 2s. in others, and Is. 6d. 
in others, the proportion payable by the companies 
is now very small—before the increase in April, when 
the men were given 15s., instead of 10s., it was stated 
by the chairman of the Furness Railway to be 64 per 
cent. of the whole. As in August last the bonus 
was said to be costing twenty-five millions a year, 
it may be accepted as costing thirty-five millions 
now. 








How much of this charge will remain as a permanent 
increase, it is impossible to say. It has been given 
to meet the increased cost of living, whilst it must 
be remembered that the railwaymen have a claim 
that will disappear when the war is over. Their 
situation is peculiar, in that they are not allowed 
to enlist without permission, nor to go to other indus- 
tries. Many of them are living amongst other men 
who have been making “‘ good money,” and whilst 
in normal times the fact that railwaymen are 
less well paid than the average, is met by 
the fact that they enjoy a continuity of 
employment, this is little compensation at the 
present time. The men have worked very hard, 
too, owing to the great increase in traffic and the 
depleted staff of experienced men. But when the 
war is over the railwaymen will have less claim to 
an increased wage than will men in other occupa- 
tions. 

What, however, is a very serious matter in con- 
nection with the pay of railwaymen is the threatened 
demand for an eight-hour day by both the Asso- 
ciated Society of Locomotive Engineers and Firemen 
and the National Union of Railwaymen. Sir Albert 
Stanley, the President of the Board of Trade, has 
promised the secretary of the former that the 
Government will retain control of the railways for 
some time after the war, and that within a month 
after the cessation of hostilities the matter of the 
eight-hour day shall be dealt with: 

HIGHER COST OF MATERIAL. 

Another difficult matter on which the experts will 
have to advise the Government is how the increased 
cost of the material required for the upkeep of the 
railways is to be met, and not only the material but 
the cost of labour also. The Board of Trade returns 
tell us what amount is spent on the maintenance and 
renewal of the permanent way, locomotives, carriages 
and wagons, and on the locomotive running expenses 
and on the traffic department. We are, we believe, 
safe in putting down the increased cost of the first 
four items at 100 per cent., running at 50 per cent., 
and traffic at 25 per cent. On this, a very low esti- 
mate, the increased cost of running the railways, 
exclusive of the added expense of labour, would be 
for the British railways about forty million pounds, 
making, with the war wages at their present level, 
seventy-five million pounds. 

CAPITAL FOR NEW WORKS. 

One other additional expense that the companies 
will have to face is the interest on the capital for the 
new works that the railways will have to construct. 
It is reasonable to assume that when the war is over 
there will be an immense movement, not only to 
restore trade, but to find new markets. If all goes 
as is hoped, and much of the material hitherto im- 
ported, is found within our own borders, there should 
be a great increase in the amount of raw materials 
handled by the railways. The capture of the enemy 
markets should also bring new business. Such being 
the case, it may be expected that the railways will 
have to make additions to their goods sheds, goods 
yards, sorting sidings, locomotive power, rolling- 
stock, &c. With such a burden as that we have 
zlready outlined any capital required for such works 
could only be obtained from the usual sources at 
a high rate of interest. It is, therefore, open to the 
experts to advise what should be done under these 
circumstances. Compared to the difficulties already 
mentioned, this of the interest on capital is a minor 
matter, but, all the same, one that must be faced. 

THE ESTIMATED TOTAL EXTRA COST. 

It is certain that even now we have not covered 
all the extra costs that the railways will have to face. 
We have mentioned wages for the staff engaged in 
the manipulation of traffic, and labour and material 
for the upkeep of the railways. The higher interest 
charges have also been mentioned. In addition 
there are rates and taxes, of which the latter, owing 
to the commitments of the Governmen:, are sure to 
remain at a high level. Altogether it is not extra- 
vagant to estimate that the railways will have to 
find an additional eighty million pounds a year. 

In a subsequent issue we will endeavour to make 
some suggestions as to how this tremendous expendi- 
ture may be met. 








DISCOVERY AND INVENTION. 


EXCERPTS FROM SIR DUGALD CLERK’S TRUEMAN 
WOOD LECTURE.* 


In the present time, when reconstruction problems 
require a true appreciation of the proper function of 
science in the State, it is important to form clear and 
accurate ideas as to the differing nature of discovery 
and invention, in order that science may be given 
due weight in the coming scheme of things. Even 
scientific men think somewhat loosely on this subject, 
and often confuse the functions of discoverers and 
inventors. It is too often assumed by specialists 
of a certain type that discoverers are also inventors, 
or, at least, could be inventors whenever they chose 
to descend from the important realms of abstract 
scientific investigation to the—as they think—easier 
business of producing inventions for the practical 
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needs of civilisation. As a matter of mere fact, dis- 
coverers are hardly ever inventors ; the type of brain 
power which is found in great discoverers is quite 
different from that of the great inventor. 

oO a ee 


The discovery of a numerical law does not consti- 
tute an explanation of a phenomenon. Gravitation 
is as great a mystery now as in Newton’s day ; nu 
explanation has bee 1 forthcoming, no possible mechan- 
ism has been conceived to enable us to understand 
the nature of the attraction of one particle of matter 
for another, either at atomic distances or at the huge 
gaps of interstellar space. Newton’s discoveries 
supplied the law, but not the explanation. So far, 
science has often been able to supply the law, but 
never the explanation. Many laws are known 
with considerable accuracy, but all reasoning on the 
facts leads up to the contradiction which inevitably 
follows the closer application of thought to theories 
of gravitation, cohesion, light, electricity, chemical 
action, and like; all appear equally inexplicable. 

‘ch & 


So far, science has failed as completely on the mate- 
rivl side as philosophy has on the intellectual in 
furnishing us with one complete, and altogether true, 
conception of any action whatever. What is com- 
monly called an explanation merely refers the mind 
to familiar actions in matters which permit of nume- 
rical determination. When the new or unfamilier 
becomes anelysed into familiar constituents the new 
phenomena is said to be explained. The work of 
abstract science so far has consisted in the determi- 
nation of the sequences of phenomena which occur 
within our experience, and in disentangling in these 
differing sequences occurrences which are called 
electrical, gravitational, thermal, &c., referring, in 
fact, differing phenomena to a common class. 
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The object of abstract investigation is to endeavour, 
by questio-ing nature, to accumulate a sufficient basis 
of fact and law of sequence ultimately to arrive at 
some comprehension of the nature of matter and 
energy in its different manifestations—physiczl, 
chemical, and of life. This is the fascinating work 
of the abstract investigator, and its pursuit is of the 
utmost importance to mankind, apart altogether 
from any question of material gain. It is, and should 
be, conducted without any aim other than true under- 
standing ; nothing but abstract truth is its object. 
The hope may be held that in the future our intelli- 
gence may rise to enable us to attain a real, if not 
complete, understanding of the marvellous world 
in which we find ourselves mysteriously gifted by 
the Almighty with consciousness of ourselves and 
our surroundings, and reasoning power at least 
sufficient to attempt the understanding of our cir- 


cumstances. 
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We find that the inventor and designer is a@ man 
of different type from the abstract investigator. 
The abstract man must be intensely specialised ; 
the inventor must have a wide acquaintance with 
the properties of all the materials with which he 
works, and must also have knowledge of the par- 
ticular needs of the industry which he intends to 
improve. His work is quite different. It is true 
that the inventor may have to investigate part of 
the science of his subject for himself; he generally 
finds the sciences involved in any particular problem 
lacking in definiteness or information just where he 
requires it, and he often sets to work to determine 
the facts for himself. It thus generally happens 
that the science of any engineering subject is never 
fully developed by abstract investigation, and it 
usually requires the rise of a great industry to lead 
to the carrying out of the experimental determina- 
tions required for quantitative accuracy in working 


conditions. 
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As an interesting matter of mere fact, it is evident 
that a great discoverer and investigator is not neces- 
sarily an inventor ; some are, but they are few in 
number. It is an error, then, to assume, as many 
scientific men do, that men distinguished in abstract 
research also possess the power of practical design 
and invention. It is also an error to assume that 
the evolution of a great invention follows the course 
usually considered true and logical ; that is, that the 
abstract scientific investigator discovers the pheno- 
mena and determines the laws, and the inventor and 
designer applies these laws and facts to the practical 
work. It is also assumed that the original discovery 
on which the invention rests requires a higher order 
of mind than that required for the application of the 
laws When so discovered. It is stated by many scien- 
tific men that inventors, designers, and manufac- 
turers are culpably ignorant in neglecting the appli- 
cation of laws already known immediately to practice. 
The assumption is that application is easy and rapid, 
while discovery is slow and difficult. A short ex- 
amination of the course of development of several 
leading inventions will show the true facts and explain 
the reason of the frequent disappointment of scien- 
tific men in their efforts to apply their science to prac- 
tice. 

Faraday made his great discovery of the induction 
of electric currents by magnets in the year 1831, and 
he endeavoured to produce a magneto-electric 
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machine ; he describes several attempts in his re- 
searches. ‘The first magneto-electric induction 
machine which reached the market was the inven- 
tion and design of an Italian, Pixii. It appeared 
in the year 1833. In it horseshoe magnets were 
rotated on a vertical axis, so that the poles passed 
close to the soft iron core ends of two bobbins mounted 
above it. A commutator collected the current and 
caused it to flow in successive impulses in the same 
direction. The machine was superseded in a short 
time by Clarke’s machine, in which the magnets were 
stationary and the bobbirs revolved ; the commu- 
tator was also improved. The first machine, how- 
ever, to produce the electric light by magnets was 
known as the Alliance Company’s machine. It was 
produced in 1849 as the result of the modification 
of Clarke’s invention by M. Nollet, Professor of 
Physics in Brussels, and a workman, Van Malderen. 
In 1855 Werner Siemens invented and designed a 
new machine of much greater power for weight and 
bulk; the leading advance consisted in a shuttle- 
wound armature of small diameter, but considerable 
length. Later, Wilde, of Manchester, greatly im- 
proved the Siemens machine by substituting soft iron 
electro-magnets to produce the field and exciting the 
electro-magnets by a smaller separately driven 
magneto machine. In 1870 Gramme, a French engi- 
neer, produced the well-known ‘‘ Gramme” ring 
armature, which gave really continuous currents, 

So far the machines proposed used permanent 
magnets, either to generate current to excite the field 
magnets, or to preduce the field itself directly. About 
1866-67 Varley, Wheatstone, and Werner Siemens 
separately, but almost simultaneously, proposed to 
use the current generated by the machine to magnetise 
its own field magnets, and this proved to be a principle 
of first-class importance. The first application of the 
self-exciting principle of Varley, Wheatstone, and 
Siemens was made about 1870 by the English instru- 
ment maker, Ladd. The Gramme dynamo, intro- 
duced in 1870, became very successful ; it hes been 
extensively used. 

Thus thirty-nine years elapsed between the great 
discovery of Faraday and the invention, design, and 
application of a moderately successful machine 
embodying Faraday’s fundamental principles. Many 
inventive and highly instructed minds had shared in 
solving the difficult problems presented, and the 
science of the subject was simultaneously studied 
by many technical experts. Much yet remained 
to be done ; the dynamo was not yet self-regulating, 
and it was by no means evident how this could be 
best accomplished. Very soon, however, the com- 
pound wound dynamo was introduced, the invention 
again of Varley and others. In 1883, however, the 
simple device of compound winding was not an obvious 
one to the highly-trained scientific mind of Lord 
Kelvin. That is a very interesting circumstance 
which proves that the slow development of the 
dynamo from Faraday’s time was due to inherent 
difficulties which could not be solved at short con- 
sideration by even the greatest of scientific men. It 
appears to indicate that the step by step progress 
by trial, testing of results and trial again is a neces- 
sary process in the production of invention as well 
as in the discovery of new facts. 
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In other great inventions the same slow process 
of development is always found; the steam engine 
from Newcomen to James Watt, and on to Parsons, 
followed the same course of step by step improve- 
ment, but in this case the engine came into exist- 
ence before any true theory of the nature of heat was 
arrived at. These steam inventions belong to a great 
class in which it may be truly said that the engineer- 
inventor produced machines which it became the 
function of the scientific discoverer to explain. What 
would logically be considered the fundamental science 
did not exist in either Newcomen’s or James Watts’ 
time. 

The study of steam and other heat engines appa- 
rently gave rise to the science of thermo-dynamics, 
which has given us, perhaps, the greatest generalisa- 
tions known to science, applicable equally to motive 
power, physics, and chemical action. ‘The first and 
second laws have been, and are, invaluable in nearly 
all physical and chemical reasoning. 

Parsons was fortuneste ia fieding thermo-dynamics 
fully understood when he begaa, in 1884, his great 
work on the steam turbine ; but with all the help of 
abstract laws, he found much to investigate in the 
flow of steam-jets, which had not been understood 
till the time of Laval and Parsons. Even with all 
the knowledge of the time, Parsons required from 
1884 to 1898 to work through the great difficulties 
of his subject. Here the investigation had to be 
made on what he, as an engineer, had successfully 


produced. 
* * * * * 


The long-continued action of many minds is also 
characteristic of the brilliant progress of the internal 
combustion engine. In this case also a considerable 
part of the early development occurred before the 
existeace of any science of thermo-dynamics. In- 
ternal combustion engines were proposed long before 
the inventors could have availed themselves of thermo- 
dynamics.’ In these inventions only comparatively 


simple observations were necessary to produce a work- 
ing machine. 


From about 1877 to the present time, 





however, the science of thermo-dynamics has been 
fully applied, and the practical experience of the 
designer has suggested lines of scientific research into 
the phenomena of combustion and flame, so thet 
quite a considerable body of abstract science lias 
arisen around these engines, which would not have 
come into existence without the stimulus of a great 
industry. Many abstract physicists and chemists 
have contributed to the discoveries made in connec- 
tion with the working fluid, but the ergineers en- 
gaged in the design and construction have also 
thrown. great light upon the scientific side. Science 
is thus indebted to industry for its stimulus and pro- 
gress in many of its achievements, and industry is 
indebted to scier.ce for much information of the fun- 
damental laws necessary for clear thinking in inven- 


tion and design. 
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This alternate action of invention, design and 
scientific discovery is evident in all considerable 
inventions which always have a long history of deve- 
lopment. In attacking the difficulties of the steam 
engine, Watt was well informed of all the science of 
the day, and the one item of information from a 
purely scientific source was that of the latent heat 
o1 steam, the discovery of Black, of Glasgow Univer- 
sity ; but Watt found the existing knowledge of the 
properties of steam insufficient, and part of his work 
consisted in investigating for himself by actual ex- 
periment on saturated steam under different condi- 
tions of temperature and pressure. Steam engineers 
as inventors and designers are now deeply indebted 
to pure scientific research by distinguished physicists 
from Regnault to Callendar, but in the early days 
much of their data, had to be obtained by themselves. 
This applies also to the great modern development of 
the steam turbine ; much of Parsons’ work consisted 
in accurate experiments on the flow of steam through 
blades of varying configuration, and his great suc- 
cess in obtaining economy superior to the recipro- 
cating engine depended on his investigations of 
methods of intensifying vacuum by the use of steam- 
jet ejectors. 
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While on the subject of the contribution of mathe- 
matical science to the development of inventions, 
it is necessary to call attection to the somewhat sur- 
prising lack of appreciation which some very dis- 
tinguished mathematicians have shown of the condi- 
tions of practice and the limitations of mathematical 
prevision. It is shown in their well-known contempt 
for experimental physics as compared to mathema- 
tical physics. The man of intense mathematical 
mind feels that until scientific facts can be deduced 
from first principles originating in the sense of reason 
in the human micd, the particular science must be 
stigmatised as ‘‘empirical.’” Mathematical science 
is not empirical ; its conclusions are so absolutely 
true, that we sometimes accept them without proper 
examination of why such reasoning appeals so power- 
fully. It seems to me that the reason is simple. 
Mathematical truth is accurate because it is defined 
so. The deduction, however abstruse, is contained 
in the definition of certain abstract conditions. Mathe- 
matical conditions are carefully defined to begin with, 
and the investigators discover further relationships 
which flow from the original definition. Such reason- 
ing supplies the best and highest examples of the 
deductive method of reasoning, and wonderful and 
most useful discoveries have been made without 
appealing to experiment. This intense introspec- 
tion seems, however, at times to blind the mathe- 
matician to much of experimental interest. 

The thinking of the mathematician would be quite 
sterile if he confined himself to his desk and chair, 
and endeavoured to evolve the complicated facts 
of nature out of his owa consciousness. The work 
of the mathematician is most useful, and it is neces- 
sary to success equally in discovery, invention, and 
design, but it is useless alone—it has never performed, 
and cannot perform, the marvels of prevision claimed 
for it by some of its followers. 
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The progress of chemical science displays the same 
characteristic of abstract investigation leading to 
the better understanding of existing chemical pheno- 
mena and processes by tracing the particular reac- 
tions involved and the further work of the discovery 
of new reactions and decompositions; the effects 
of mass action, ecatelysis, electric decompositions 
and combinations; many of which abstract dis- 
coveries have developed into manufacturing pro- 
cesses by inventors and engineers, and so given rise 
to the great modern electro-chemical industry which 
gives us pure aluminium, copper, and other metals, 
as also soda and many new products such as caleium 
carbide and other compounds. Here, too, the his- 
tory of discovery and invention resembles that of 
the physical and mechanical discoveries and inven- 
tions already discussed. 


* * * * * 


Discoverers, like inventors, may investigate the 
nature of known facts, facts which have been brought 
to knowledge by the age-long struggle of mankind 
to obtain subsistence from an unwilling earth and 
security of life amidst dangers of nature and man. 





The discovery may consist in the orderly establish- 
ment of some invariable sequence common to a wide 
class of phenomena ; such were the discoveries of the 
earlier systematic chemists beginning with Lavoisier. 
The laws of motion, of gravitation, of electricity and 
electro-chemical action, are all of this type. Or the 
discovery may bring to light new phenomena never 
known to man, such as Harvey’s circulation of the 
blood, Jenner’s inoculation for small-pox, and the 
whole series of modern preventive inoculations, the 
existence of new elements, the discovery of argon 
by Lord Rayleigh and Ramsay, for example, the new 
class of substance proving the existence of a disin- 
tegrating atom. Or the discovery may be mathe- 
matical, such as Napier’s logarithms, Newton’s 
fluxions, &c¢.—discoveries, as I have pointed out, of 
abstruse consequences of rigid definitions depending 
on the innate use of reason of the mind. 

All these matters are the result of investigation 
intended only for the purpose of arriviog at the truth 
with regard to the world around us, and, as important, 
the truth 2s to ourselves. We are the instrument 
through which truth and facts appeal, and our reac- 
tions require study as careful as that given to the 
calibration of our apparatus. 

Invention, like discovery, begins with a considera- 
tion of known facts, but its object is to produce a 
given result of some specific material utility to man- 
kind ; the inventor is also an investigator, but he 
considers first those facts of science as well as ordinary 
knowledge which bear on his problem. The in- 
ventor’s object is to do something required by man- 
kind to aid in the struggle for existénce. 

Thus, the advent of the industrial revolution in the 
middle of the eighteenth century began by the use 
of ‘‘ sea coal” and the increased production of iron. 
Cozl-pits required to be kept dry, and thus a demand 
arose for a “ fire engine ’’—that is, a steam engine 
operated by fire. This was partly satisfied by New- 
comen, and James Watt’s inventions extended the 
scope of the steam pump, and ultimately led to steam 
locomotion or land and water. The inventors’ object 
here was to produce a new machine capable of actua- - 
ting factories, railways, and ships. Th> facts required 
to produce motive power by steam and fire were few 
and simple, and the conditions of economy were 
arrived at by Watt without any very elaborate in- 
vestigation of abstruse phenomena. The work of 
the engineer and inventor results in the creation of 
practicable working machines able to perform specific 
tasks ; consequently, they press on with all speed on 
concrete invention, design and prcduction, without 
turaing aside to understand all the phenomena which 
appears during their work. It is their task to pro- 
duce, not necessarily to understand. It is the task 
of the scientific investigator to understand, elucidate, 
and explain as far as possible the fundamental prin- 
ciples which appear as the result of the operations 
of the machines now in existence. 
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Both discoverers and inventors are impelled by the 
intense desire to produce new things and understand 
new facts and laws. Neither is actuaied by pure 
commercial instiact ; incidentally, both, as good 
citizens of the world, naturally desire a reason- 
ably secure financial posicion ; but the love of money, 
which is said to be the root of all evil, could not fur- 
nish impetus sufficient to maintain either through 
the vicissitudes of the laborious life necessary to 
attain the end. To succeed here there must be 
entire and long-continued devotion to study and 
experiment inspired by an enthusiastic appreciation 
of the new possibilities. 

Science is succeeding admirably in discovery, and 
important inventions are evolved slowly by the 
labours of great numbers of men who may encounter 
failure after failure through many generations, but 
yet inventor follows inventor, like soldiers in battle, 
until suecess comes at last. Great inventions are 
never the work of one man, adopting Sir Berkeley 
Moynihan’s beautiful simile to invention: “ Inven- 
tion is rarely the work of one mind. It is one obser- 
vation added to another that makes the supersaturated 
solution from which the crystal of truth precipitates.” 








Tue value of last year’s mineral output of Queensland 
was £4,021,007, an increase, when compared with that 
of 1915, of £696,146. The gold yield has continued to 
decline. Of wolfram, too, there was a smaller yield, 
although an increase in value ; but of lead and silver 
there was an improvement both in quantities and values. 
Coal production, which had been advancing prior to the 
war, has fallen off a little during the past two years, 
partly as a result of the curtailed shipping of the principal 
port of the State owing to the war, and this year also on 
account of a cessation of work for some weeks during an 
industrial dispute which occurred in the month of 
November. For the current year the season, from a 
weather point of view, is decidedly promising, and the 
expected further expansion in the Cloncurry district, 
as the outcome of the starting of the Mount Cuthbert 
smelters, the enlargement of the Mount Elliott 
works, and the offering of further railway facilities 
in the extension to the Dobbin group of mines, should lead 
to a greater output. The yield of the rarer metals should 
be further stimulated by the opening of the State Battery 
at Bamford, as well as by the prospect of a continuance of 
high prices at least for some time to come. 
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THE CENTENARY OF THE HEAT REGENERA- 
TOR AND THE STIRLING AIR ENGINE. 

THE library of the Patent, Office has recently been 
the recipient of the original specification in the hand- 
writing of the inventor, the Rev. Robert Stirling, 
D.D., of the Heat ‘ Regenerator,’ and the Stirling 
Air Engine (Letters Patent No. 4081 of 1816). For 
some reason, not definitely ascertained, this specifica- 
tion, though duly signed, attested and stamped, was 
not enrolled. Hence, it does not appear in the 
Official Blue-book series, and has always been 
treated as a lapsed application. It is now pub- 
lished in extenso for the first time, although it is 
known that copies of the Scotch specification were 
produced in evidence in the celebrated trials of the 
Neilson Hot-blast patent. It is, we believe, estab- 
lished that the first application of the regenerative 
principle to iron smelting by James Baird in 1825 
was due to the suggestion of Robert Stirling, who, 
it is stated, had included ‘iron smelting furnace” in 
the original draft of his specification, but had 
struck out the words, and gave only one example, 
selecting a glass furnace for the purpose. This 
omission probably saved Neilson’s patent, while 
it accounts for the fact that Stirling was not called 
to give evidence at the Edinburgh trial in spite of 
the pressure put upon him by the defendants. It 
should be observed that the term “regenerative 
furnace ” was not coined by Stirling, who elsewhere 
stated that he preferred to describe his invention as 
an “‘ Economiser,” but the term coined by Ericsson 
was so firmly-rooted in the language in Siemens’ time 
that the latter accepted it under protest (Proc. Inst. 
C.E., vol. xii., 1852-3). Further, it is worthy of note 
that nearly all the applications of the regenerative 
principle in heating and cooling were foreseen by 
Stirling, and indicated by him in his specification. 

The principle of the Stirling Air Engine differs from 
that of Sir George Cayley (1807), in which the air 
is forced through the furnace and exhausted, whereas 
in Stirling’s engine the air works in a closed circuit. 
It was to it that the inventor devoted most of his 
attention. A two horse-power engine, built in 1818, 
for pumping water at an Ayrshire quarry, continued 
to work for some time, until a careless attendant 
allowed the heater to become overheated. This 
experiment proved to the inventor that, owing to the 
low working pressure obtainable, the engine could 
only be adapted to small powers for which there was 
at that time no demand. His younger brother, 
James Stirling, C.E., suggested, in 1824, using com- 
pressed air, and in 1843 built an engine of 45 brake 
horse-power, which successfully drove the machinery 
at the Dundee Foundry for several years, thus demon- 
strating the adaptability of the principle to higher 
powers. 

It may be of interest to note here that Robert 
Stirling was born at Cloag, Methvin, Perthshire, in 
1790, and entered the Church. At the date of his 
invention, 1816, he was twenty-six years of age, and 
had just been ordained to his first parish. He 
was greatly esteemed as a minister, and was 
a noted classical scholar, as well as a scientist, and 
before he died, in 1878, was the Father of the Church 
of Scotland. His grandfather, Michael Stirling, 
of Glassingal, Dumblane, invented the first rotary 
thrashing machine in 1756 (vide Encyclopedia Brit- 
tanica, third edition—Thrashing). His brother 
James was a celebrated Civil Engineer in Edinburgh, 
and four of his sons were engineers, who all made 
their mark in the engineering world. Two of them, 
Patrick and James, are well known in this country 
to locomotive engineers of the present generation. 


SPECIFICATION OF STIRLING'S PATENT No. 4081 of 1816. 

All my Improvements for diminishing the consumption of fuel 
consist of the different forms or modifications of a New Method, 
Contrivance, or Mechanical arrangement for heating and cooling 
Liquids, Airs or Gases, and other Bodies by the use of which 
Contrivance Heat is abstracted from one portion of such liquids, 
airs, and other bodies and communicated to another portion with 
very little loss ; so that in all eases where a constant succession 
of heated liquids or other bodies is required, the quantity of fuel 
necessary to maintain or supply it is by this contrivance greatly 
diminished.—The First Modification of said Contrivance or 
arrangement is described as follows :—A B fig. Ist is a pipe, 
channel, or passage, formed of Metal, Stone, Bricks or other 
Materials according to circumstances i.e. according to the Che- 
mica] agencies of the bodies to be heated or cooled and the degree 
of heat in said bodies.—The Hot liquid, gas, or body to be cooled 
is by any means made to enter the passage at A and to pass 
along to its other extremity B.—In its progress it gives out its 
heat to the sides of the passage or to any bodies contained in it 
and issues at B at nearly the original temperature of the passage. 
—TIn this manner the extremity at A and a considerable portion 
of the passage is heated to nearly the temperature of the Hot 
liquid while the extremity B still retains its original tempera- 
ture nearly. When the temperature of the passage at B has been 
raised a few degrees the motion of the fluid from A to B is stopped 
and a portion of fluid which is required to be Heated and which 
is supposed to be a few degrees colder than the extremity of the 
passage at B is made to traverse the same passage in a contrary 
Direction i.e. from B to A ; by which means it receives heat from 
the sides of the passage or other bodies contained in it and issues 
at A at nearly the same temperature with the fluid to be cooled. 
When the temperature of the passage at A has thus been lowered 
a few degrees, the process is again stopped and a portion of the 
fluid to be cooled is made to pass from A to B and so on alter- 
nately.— 

The Second Modification of my said Contrivance or arrange- 
ment consists in interposing a thin plate of Metal or other 
materials, according to circumstances, between two currents of 
liquid gas or vapour which are made to run in opposite directions. 
—A B fig. 2nd represents such a plate and c, d, two passages 
between which it is interposed.—The fluid to be cooled is made to 
traverse the passage d from A to B and the fluid to be heated is 
made to traverse the passage d from B to A.—The extremity of 
the plate at A is kept Hot by the current in d and the extremity 





B is kept cold by the current in c.—The plate A, B abstracts the 
heat from the fluid in the passage d and communicates it to that 
in c with very little loss.—The waste or escape of heat from the 
passages is prevented by their being surrounded with Charcoal 
powder, wood, bricks or any substance that does not easily 
permit heat to pass through it, as is represented at c, d, e, f, 
fig. Ist and 2nd.—In the construction of the passages in both 
Modifications of my contrivance for heating and cooling liquids 
and other bodies I observe the following rules :— 

1. When the passages are made of metal or any other substance 
that conducts or transmits heat easily I make the metal or other 
substance as thin as possible to prevent the heat from being 
transmitted in this manner from the hot to the cold extremity of 
the passages.—2. Liquids and airs being very imperfect con- 
ductors of heat I make the passages very narrow (at least in one 
direction) in proportion to their length, for the purpose of heating 
and cooling more completely the liquids or airs that pass through 
them.—A transverse section of the passages is given at A and B 
C fig. 3rd.—3. When the passages cannot be made sufficiently 
narrow I make their sides jagged or rough by bodies projecting 
from them as represented at fig. 4 or I adopt any similar method 
for promoting the internal motions of the fluids and the ready 
communication of heat to them or to the passage.—4. When 
the width of the passage cannot be sufficiently diminished 1 
encrease its length in order to attain the same end.—The form 
and construction of the tubes, passages and plates in both the 
modifications of my general Contrivance or Arrangement may be 
varied according to circumstances ; but the benefit to be derived 
from this contrivance arises from the fluids and other bodies to 
be heated and those to be cooled being made to move in opposite 
directions and it is for the invention or improvement of this 
arrangement that I have applied for and obtained His Majesty's 
Letters Patent. 

Having thus described and ascertained the nature of my Inven- 

tion I shall now describe several of its numerous and useful 
applications.—The First form or Modification of my general 
contrivance or arrangement may be applied to diminishing the 
consumption of fuel in Glass house and other furnaces wherever 
a high degree of heat is required, and the nature of the processes 
carried on in these furnaces admits of their being accurately 
closed, and this application is also capable of producing a much 
more intense heat than can be raised by the ordinary methods. 
A fig. 5 is a furnace filled with fuel A, E G and A D E (sic.) are 
two flues or passages (a transverse section of which is repre- 
sented at A fig. 6). B is a passage for introducing the fuel 
accurately closed at C.—All other parts are likewise closed so that 
no air can pass through or have access to the fire but through said 
flues.—The air which supports the combustion is alternately 
introduced at F and G by blowing engines, bellows or any other 
means and the gases and vapours which arise from the fire pass off 
in an opposite direction leaving the greater part of their heat in 
the flues in the manner above described.—This heat is taken up 
by the air which supports the fire and is again left in the opposite 
flue along with the additional quantity produced by combustion. 
In this manner the heat is accumulated in the furnace and the 
parts of the flues adjacent to it. The bodies to be heated are 
placed at D and E and the openings by which they are intro- 
duced are accurately closed. The furnace and flues are con- 
structed of the best firebricks or any material that may better 
resist the intense heat, and the Mason work, as in other furnaces, 
is made sufficiently thick to prevent the waste of heat.—The 
form and management of the furnace and flues may be varied 
according to circumstances ; but it must be remembered that the 
narrower and longer the flues are and the more frequently the 
direction of the air is changed the greater is the saving of fuel 
and the intensity of the heat produced. 

The Second form or modification of my invention may be 
applied to the saving of fuel in Breweries, Distilleries, Dye Works 
and other Manufactures, by transferring heat from one portion 
of liquid, air, or vapour to another.—No further directions seem to 
be necessary for these applications but this that the quantity of 
fluids which is allowed to run through the respective passages 
must be inversely proportional to the specific heat of the respec- 
tive fluids which may be learned from books or from observing 
the degree to which they are respectively heated or cooled in 
their passage.—By either of the above described Modifications 
of my said Arrangement 1 construct my Engine, for moving 
Machinery and the following is a general description of the 
manner in which this is performed.—1 employ the Expansion and 
Contraction (or either) of atmospheric air or any of the permanent 
gases by heat and cold to communicate motion to a piston or 
other similar contrivance.—In order to produce this expansion 
and contraction I cause the air to pass from a cold to a hot part 
of the engine and the contrary alternately either in the same 
passage in the manner described at the explanation of fig. Ist, or 
in different passages as described at fig. 2nd.—1l apply fire to the 
warmest part of the engine, in order to supply the waste of heat 
occasioned by its transmission from the hot to the cold parts by 
the radiating and conducting power of the materials of which 
they areformed, by the change of capacity for heat which 
the air suffers from condensation and rarefaction, and by the im- 
possibility of transferring the whole of the heat from the air to the 
passages andthe contrary and I apply a stream of cold air or water 
to the coldest part of the engine to carry off said waste heat.— 
The passages are of course Hot at the one extremity and Cold at 
the other, and in passing through them the air is alternately 
heated and cooled or expanded and contracted.—The following 
is @ particular description of that form of my engine which I 
consider as the best.—A A D D fig. 7 is a cylinder composed of 
three parts accurately joined together by rivets or screws and 
rendered airtight by hammering or soldering the joinings.—The 
part A B is formed of cast iron and accurately bored, the part 
B C is made of sheet or cast iron as thin as possible (as one tenth 
of an inch), and the part C D is of Sheet or Cast iron.—To this 
cylinder is fitted a piston E E which is made airtight in the usual 
way, and provided with rods I I for communicating its motion.— 
F F G Gis a hollow cylinder also as thin as possible made of sheet 
iron covered with thin plates of polished brass or silver to prevent 
the waste from radiation and divided into compartments by 
plates 6, 6, for the same purpose.—1t is shut on all sides and air- 
tight, kept at a small distance from the outer cylinder by wheels 
a, a, or any similar contrivance and furnished with a rod H 
working through a stuffing in the centre of the piston, by means of 
which it is moved up and down.—This inner cylinder I call the 
Plunger.—The part B D of the outer cylinder is kept hot by the 
flame or heated airs of a fire C applied at D D made to descend 
on all sides of the cylinder to C and allowed to escape at e.—The 
part A B is kept cool by a stream of air or of water directed upon 
it, and the part B C encreases in temperature from B to C.—The 
temperature of the plunger encreases from F to G and the interval 
between the cylinder and plunger is partially filled with wires 
wound round the latter and kept at a small distance from it and 
from one another by wires laid along it at right angles to the 
former, in order to heat and cool the air more completely.—This 
interval is on each side about one fiftieth of the whole diameter 
of the cylinder.—Figures 7 and 8 are drawn to a scale of one 
half inch to a foot except the thickness of the metal which is to no 
scale. The space contained by the cylinder and piston is filled 
with atmospheric air.—Figure 8 is an elevation of the engine.— 
A BC the cylinder D D pillars supporting it, E E a beam centred 
at G to which the rods I I of the piston are connected by a 
parallel joint N N ; f f an arm which connects said beam to the 
erank g.—i 0 ia bent lever jointed to said arm at 0 and connected 
to the fixed point A by the rod /, and to the other extremity of the 
beam F F by the rod k.—This beam is also centred at G and 
moves between two plates or similar beams of which the beam 
E Eis composed. parod by which F F is connected to the rod 
of the plunger M a slider upon the rods of the piston fixed to the 
rod of the plunger to render its motion steady and parallel.— 
hhh the fly upon the same axle with the crank.—c d e the furnace 
and flues. 





The Operation of the engine is explained as follows.—The 
part of the cylinder surrounded by the flues is heated to a tem. 
perature of 480° higher than the part A B.—In the position 
represented at fig. 8 the plunger is in contact with the piston, by 
which means the included air is brought to the warm part of the 
cylinder has its elasticity encreased and presses upon the piston 
witha force greater than that of the atmosphere.—The piston is 
thus forced downwards and the rod f f and crank g upwards till 
the pressure of the included air and that of the atmosphere 
become equal.—The impulse communicated to the fly carries tho 
end of the crank towards g, and the arm ff and bent lever ¢ 7 are 
brought to such a position as to depress the rod k and thus to 
raise the plunger from the piston.—The included air is thus made 
to descend between the plunger and cylinder and brought to the 
cold part; it is whe ot in its descent, has its elasticity 
diminished, and its pressure becomes less than that of the atmo- 
sphere, the piston is forced upwards, and the crank downwards.- 
The revolution of the fly and crank again bring the plunger 
towards the piston, the airascends through the same passage by 
which it descended, is heated in its ascent and forces the piston 
downwards and the crank upwards, and so on alternately.—In 
this manner arotatory motion is produced which may be applied 
to the moving of machinery.—The force of the engine is regulated 
by allowing a portion of air to escape outwards and inwards by a 
small cock which is opened and shut by a governor as in Steam 
engines, and placed in the cold part of the cylinder immediately 
above the highest ascent of the piston.—The distance which the 
rod of the plunger H fig. 7 moves through the piston 1 call the 
Stroke of the plunger and I make it equal to that of the piston 
when the difference of temperature in the hot and cold parts of 
the cylinder is 480°.—When the difference is less than 480° 1 
make the stroke of the plunger proportionally greater than that 
of the piston, and the contrary when the difference is greater. 
The length of the arms of the bent lever ¢ 0 ¢ and of the rod k 
which is necessary to make the plunger just touch the piston on 
the one hand and the upper end of the cylinder on the other I 
determine by experiment as being the most convenient method 
known to me.—1 do not answer for the absolute correctness of 
those in the plan.—The cylinder is inverted to prevent the oil 
used to make the piston airtight from getting to the hot part and 
wasting the heat. In the foregoing description, wherever I have 
specified more than one Material or more than one Method of 
performing the same thing, I have placed that first to which I 
give the preference ; But I reserve to myself the power of using 
any materials and applying my new contrivance for heating and 
cooling bodies, to the p s to which it is applicable in any 
form or manner which further experience may prove to be 
advantageous and which is not inconsistent with the terms of his 
Majesty’s Letters Patent. 

In witness whereof I the said Robert Stirling have hereunto 
set my hand and seal this Twentieth day of January in the year 
of our Lord one thousand eight hundred and seventeen. 

Signed sealed and delivered 

ie aoamnes of kee Robt. Stirling 

(Rob. Cameron) Accountant in Edinburgh, 

(Francis F. Cameron) Preacher of the Gospel in Edinburgh. 








SOME NOTES ON RECENT GERMAN AERO- 
PLANES. 

THROUGH the courtesy of the Air Board we have 
been afforded an opportunity of studying and 
acquiring some first-hand information regarding 
certain types of recently constructed German 
aeroplanes and aero-engines. The collection is 
housed in a conveniently situated building where it 
is, and has been for some time, open to the aeroplane 
designers of this country for their inspection. It may 
be described as a museum of aerial war relics, for it 
comprises exhibits of German aeroplanes and aero- 
engines that have been brought down by the British 
forces, or have otherwise fallen into our hands. The 
policy of those directing the exhibition—if we may 
use that word of a collection that is not open to the 
general public—is to endeavour so far as possible to 
reconstruct a machine or engine of each type from 
the undamaged parts of as many of the same class 
as are required to afford a complete example. 
Sometimes, of course, a practically undamaged 
machine or engine will be obtained. At others, the 
damage may be so great that the patient collection 
of separate details from many different machines or 
engines is necessary before a complete example of 
the type can be reconstructed. In addition to such 
exhibits, a duplicate set of separate parts properly 
sectioned or otherwise cut up to reveal the construction 
is shown for each aeroplane or aero-engine. The 
collection is naturally an expanding one, and certain 
gaps—although they are wonderfully few—have yet 
to be filled, even among the exhibits already shown. 
Being intended to serve a strictly utilitarian purpose, 
the exhibition does aot include Zeppelin relics. For 
quite another reason it is confined to aeroplanes and 
does not include, so far, a single seaplane or part of 
one. 

There would be little excuse for us were we to enter 
into a long account of the multifarious details of 
construction to be examined at the exhibition. It 
may be taken for granted that whatever of these 
details are novel and instructive have been duly 
noted already by those who will know how to profit 
by them. From the general point of view, however, 
there are several points presented by the exhibits 
that will, no doubt, be of interest to the average 
engineer, and to these we will confine our attention. 

Among the engines, the most striking feature in 
our eyes is the sign afforded by the exhibition of the 
German’s strong attachment to water cooling. The 
Fokker machines, it is true, adopted the Gnome 
rotary air-cooled engine—or the Gnome engine in all 
but the name*—but the Halberstadt, the Albatross, 
the Aviatik, the L.V.G., the Rumpler, the Gotha, and 
so on, are all equipped with either the Benz or tho 
Mercédés six or seven-cylinder water-cooled engine 
of the motor car type. This tendency, we suppose, 
is an illustration of German mentality, for the fact 
is that in the German aero-engine competition of 
1912-13}, air-cooled engines were completely out- 








* The Gnome engine in Germany is known as the Oberursel. 
+ See THE ENGINEER for November 21st and December 5th, 1913, 
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classed by water-cooled engines. Indeed, the first 
place in that competition was awarded to the Benz 
engine. 
a copy of the French engine that won the International 
Tourist Trophy just before the war. Had we, in this 
country, exhibited the same conservatism, our aviators 
to-day would, we suppose, have been piloting aero- 
planes of the Cody type. We do not, of course, 
seriously suggest that the German aero-engine of 
to-day is inefficient, for we are aware that even among 
the Allies the air-cooled engine is not in universal use 
by any means. But it is strange, we think, that, in 
spite of all the advantages of the air-cooled aero-engine 


and its recent striking developments, the German | 
degree of confirmation from an examination of its 


still clings to the very types of water-cooled engines 


The Mercédés engine is understood to be | 
| piece of ash, but the rear spar is of oak and is spliced 


Aviatik machines that were brought down last 
spring. Ina three-seater Gotha brought down during 
the same period, the main spar is cut out of a solid 


at that. An even more significant example of the 
desire to save ash is to be noted, among other places, 


| in the bottom longerors of the fuselage of an Albatross 


scout brought down in May. In these, that portion 
called upon to bear tersion is of ash, while the portion 
under compression is of deal, the two materials being 


united by means of a glued splice. 


that were found to give the best test results some four | 


or five years ago. 
modified. Thus the six-cylinder Benz engine of 
1913—an example of which was brought down some 
time ago and is now safely housed beside its brother 
engine of 1916—had the cylinders arranged in pairs 
with a common water jacket of welded sheet steel 
for each pair. In the 1916 engine each cylinder is 
separate. The weight of the engine, further, has, it 
seems, been reduced by about 33 per cent. Still, 
looking at the engines, we felt we had before us a 
typical example of that curious and at times not 
altogether unpraiseworthy trait of the German’s 
mentality—that persistence with which he follows 
out one line of thought and his belief ia the supremacy 
of his own ideas. 

The German aero-engine designer, in view of his 
adherence to the water-cooled engine, has perforce 
had to concentrate his closest attention on the 
construction of radiators, and we feel bound to say 
that he seems to have done so to some purpose. 
He has brought the honeycomb type of radiator to 
what we judge to be a degree of considerable perfection. 
With its fragile, closely packed square brass tubes, it 
certainly looks delicate—but then that is afcriticism 
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Fig.4.End of Main Spar, 
(Albatross etc). 
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The designs have, it is true, been | 
are of solid ash, and, as is almost, if not quite, universal 


The popular belief that the German Gotha is a copy 
of a certain British machine that through a pilot’s 
error fell intact into the enemy’s hands, receives some 


details, and strikingly so from an examination of its 
main wing spars. These, as we have already said, 


in British practice, are cut to an I-section, as shown 
in Fig. 1. The rear spars—Fig. 2—of spliced oak are 
similarly shaped. This would seem to be a direct 
departure from standard German practice, for the 


| wing spars of every other machine shown are of the 
| form illustrated in cross section in Fig. 3; that is to 


Fig. 2. Rear Spar 
of Gotha 
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say, they are formed of two trough-shaped pieces 
glued and tongued together to form a_ hollow 
square. . 

While speaking of the main spars. it may be 
mentioned that in those of the Halberstadt machine 
there is a peculiar example of how at times the 
German will give himself apparently an unnecessary 
amount of work to secure some trivial end. Where 
the outer ends of the main spars join on to the 
flattened steel tubing, now commonly used to give 
the wing its shape in place, it is customary, as shown 
in Fig. 4, to leave the spar solid by running the 
troughing tool out some inches before it reaches the 
end- of the spar. This plan is followed in all the 
hollow square spars shown, except in the case of the 
Halberstadt machine. In this the §troughing has 
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CONSTRUCTIONAL DETAILS OF GERMAN AEROPLANE WINGS 


that may still be levelled against practically every 
part of an aeroplane, except, perhaps, the Gotha and 
the Halberstadt and their brethren—or should we 
say parents?—of Allied manufacture. It looks 
extremely liable to be choked up by deposit or 
sediment, and worse still, it looks as if it affords a 
very vital area for an enemy bullet. But things, we 
suppose, are not so bad with it as they appear to be. 
Certainly, as regards its vulnerability, the German’s 
plan of making the radiator, in elevation, the shape 


of the cross section of the wing adopted, and actually | 


incorporating it as part of the wings seems to get over | 
| enemy is suffering from a shortage of three-ply wood. 


much of this particular objection, and at the same 
time does something towards compensating for the 
extra weight of the radiator. 

On passing to the aeroplanes, apart from their 


been carried almost, if not quite, to the extreme end 
of the spar, while that portion which ordinarily is 


' left solid has afterwards been made substantially so 


| Fig. 5. 


by filling it up with carefully fitted pieces of wood 
glued into the trough in the manner indicated in 
The sectioning here represents the direction 
in which the grain of the wood is disposed. It is just 
possible that the very great deal of extra labour 
incurred in this procedure is regarded as being 
compensated for by an improvement or fancied 
improvement in the distribution of the grain. 

From other signs, we are inclined to believe that the 


| This shortage may not perhaps be wholly attributable 


| which three-ply wood is commonly made. 


engines, we were particularly interested in discovering | 


in what, if any, direction the enemy was feeling 
a lack of materials. 


Whatever straits he may be | 


reduced to in other directions, we can inform our | 


readers that so far as india-rubber for aero-tires is 
concerned, he has not yet had to cut his suit according 
to his cloth, and there is no evidence to show that the 
“cloth”? in question is other than good honest 
vuleanised caoutchoue. 
the present had no occasion to test the truth of his 
own statement, that he can now successfully synthetise 
rubber. 

Ir at least 01e other and a more important direction, 
however, there are unmistakable signs, we think, that 


to an actual dearth of ash, birch, or whitewood, of 
In part 
it may be due to a shortage of the labour required 
to make it. However this may be, it is the fact that 
the webs of the wing ribs of a two-seater Albatross 
brought down last April are made, not of three-ply 
wood, as is, we suppose, now the universal custom 


| where practicable, but of a single thickness of some 


He has, apparently, up to | 


our enemy is suffering from a shortage of aeroplane | 


materials. 


unidentified pine wocd. The webs between the holes 
are stiffened by vertical strips of three-ply wood, as 
shown in Fig. 6. 

When a captured enemy machine of a new type 


| has been restored as nearly as possible to its original 


form, it is flown by a British pilot to test its 
capabilities. It thus comes about that we know 
fairly accurately the capabilities of certain of the 
chief types of German machines. We may close 


That he is restricted as to his supplies of | these notes with a selection from the data thus 


suitable wood, that in particular he has now carefully | obtained. The figures recorded below will, we think, 
to husband his supplies of ash, is, in our opinion, prove of considerable interest to those who, while 
apparent from the almost callous way in which he is | aware that the art of aeroplane construction during 


making use of yellow deal and oak. 


Even such! the past three years or so has developed to an 


vitally important parts as the main wing spars he is | extraordinary degree, have yet not been hitherto in 
now frequently, almost exclusively, makiag of deal. | possession of any accurate figures relating to the 
This is true of some Halberstadt, Albatross and | performance of recently built machines. 





D.F.W. Aviatik. Engine : Benz 223 horse-power. 
2. Total military load, 545 Ib. 
Revolutions per 


Machine : 
Number of crew, 
Speed at 6500ft., 96 miles per hour. 

minute, 1415. 

Speed at 10,000ft., 94} miles per hour. 
minute, 1390. 

Climb to 6500ft., 11 minutes. 

Climb to 10,000ft., 20 minutes 8 seconds. 
minute, 1330. 

Air duration about 34 hours at full speed at 10,000ft., 
including climb to 10,000ft. 

Approximate ceiling,* 17,000ft. 

Total weight fully loaded, 3245 Ib. 

Total military load as follows :—Pilot, 180 lb.; passenger, 
1801b.; Spandau gun and ammunition, 651b.; Parabellum 
gun, 46 lb.; deadweight, 74 lb.; total, 545 lb. 

Span, 43ft. 6in.; length, 25ft. 10}in.; height, 11ft. 

Surface of main planes, 455 square feet. 

Weight per square foot, 7.1 Ib. 

Weight—fully loaded—per horse-power, 16.3 lb. 


Machine : Fokker. Engine ; 100 horse-power Gnome. 


Made, March 28th, 1916. Crew, one. 

Air duration, 2} hours. 

Speed at 5000ft., 84 miles per hour. 
minute, 1140. 

Speed at 11,000ft., 774 miles per hour. 
minute, 1120. 

Climb to 5000ft., 8 minutes 30 seconds. 

Climb to 10,000ft., 28 minutes. 

Climb to 12,000ft., 51 minutes. 

Machine : Albatross Scout. Engine : 

Military load, 281 Ib. 

Speed at 10,000ft., 98 miles per hour. 
minute, 1440. 
Speed at 15,000ft., 91.5 miles per hour. 
minute, 1380. 
Climb to 10,000ft., 
per minute, 1315. 

Climb to 15,000ft., 41 minutes 10 seconds. 
per minute, 1290. 

Air duration, about 2} hours. 

Span, 27ft. llin.; length, 24ft. lin.; height, 8ft. 9in. 

Surface of main planes, 264 square feet. 

Weight per square foot, 7.7 Ib.; total weight fully loaded, 
2044 Ib. 

Weight per nominal horse-power, 12.8 Ib. 

Machine : L.V.G. 160 horse-power Benz. 

Crew, 2. 

Span, 42ft.; length, 27ft.; height, 10ft. 

Total weight fully loaded, 2140 Ib. 

Air duration, 4 hours. 

Speed at 9000ft., 65 miles per hour. 
minute, 1355. 

Speed at 10,250ft.,, 60 miles per hour. 
minute, 1345. 

Climb to 5000ft., 15 minutes 20 seconds. 
minute, 1360. 

Climb to 10,000ft., 48 minutes. Revolutions per minute 

330. 


Revolutions per 


Revolutions per minute, 1340. 
Revolutions per 


Revolutions per 


Revolutions per 


160 horse-power Mereédés. 
Revolutions per 
Revolutions per 
16 minutes 10 seconds. Revolutions 


Revolutions 


Engine : 


Revolutions per 
Revolutions per 


Revolutions per 








AUSTRALIAN NOTES. 


New Soutn Wats has been in the throes of one of the 
greatest strikes that has ever taken place in that State. 
Business was paralysed for over eight weeks, but, owing to 
the firm attitude adopted by the Acting Prime Minister, 
Mr. Fuller, normal conditions again prevail. The strike 
started by the men in the Government tramway work- 
shops objecting to a new form of time recording adopted 
by the Commissioners. The railway men then went out 
on strike in sympathy, and were followed by the coal 
miners throughout the State, the wharf labourers, gas em- 
ployersandcarters. Thisactionled totheclosing down ofall 
the principal manufacturing firms, and the partial stoppage 
of the train service. Under the Arbitration Laws of 
N.S.W., which have formerly only operated against the 
employers, all workmen have a legal tribunal to adjust 
any grievances. They are also protected in their hours 
of labour, rates of pay, and preference to unionists. By 
their action in going out on strike several trade unions 
have been de-registered. This is the first occasion that 
reprisals have been taken in this respect. 


Ow1nG to the bad financial condition of the Victorian 
railways in recent years, the Government of that State 
considered it advisable to secure the services of Mr. T. R. 
Johnson to act as a Royal Commission to investigate 
‘the working as a business undertaking of th» Victorian 
railways.’ His findings are summed up as follows :— 
(1) That, having in view the abnormal conditions of the 
last three years, which conditions are still in force, the 
Victorian railways are administered with due regard to 
economy, efficiency, and the public convenience. (2) That 
the deficits in the railway accounts have been largely 
brought about by influences beyond the control of the 
Railway Commissioners. (3) That matters of State 
policy, in many instances approved by Parliament, have 
had considerable effect in bringing about the present 
position of the railway finances. The following com- 
parison is shown of the two periods :— 


1903-4 to 1910-11 1911-12 to 1915-16 


(eight years). (five years). 
£ £ 
Increase in capital .. 3,206,282 10,552,454 
Average perannim .. .. 400,000 2,110,000 
Increase in interest charges 43,232 410,343 


By taking the difference in interest charges only between 
the extremes of each period a true comparion is not shown. 
The actual interest charges for the five years 1912-1916 
(inclusive) exceeded the eight years’ period 1904-1911 
(inclusive) by £216,455 per annum. 








To prevent congestion at American seaports and mini- 
mise the danger of export traffic being piled up in the 
railway yards and along the tracks of the seaport lines 
in the United States, a committee has been formed to 
co-ordinate the activities of the railroads, the War De- 
partment, the shipping board, the food administration 
and the British and other foreign Government war com- 
missions that go there to purchase supplies for the Allies. 
This committee has been created at the instigation of the 
Railroads’ War Board, and it will be known as ‘ The 
Co-ordinating Committee on Exportation.” 


* The “ceiling” of an aeroplane is the extreme height to which 
it can rise without an alteration in its design or engine. 
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RAILWAY MATTERS. 





A SPECIAL mission, representing the Japanese Imperial 
Railways, is now in the United States to study American 
transportation and industrial conditions. 


Ir has been decided by the Italian Government to raise 
the price of first and second-class railway tickets by 
50 per cent., and of third-class tickets by 30 per cent. 


THe National Union of Railwaymen is asking that 
railway servants killed or injured in air raids should be 
qualified, as regards pensions, as our soldiers and sailors. 


THE saving of 700,000,000 ton-miles in coal traffic, 
mentioned in this column of our issue of the 7th inst., was, 
said Mr. Wardle, on the occasion therein referred to, equal, 
roughly, to 2,000,000 train-miles. 


ANSWERING a question in the House on the 6th inst., 
Mr. Wardle said that there was no intention at present of 
further increasing railway fares. To this we would add 
that we have reason to believe that no further reductions 
in the train service are likely. 


In addition to the usual seven money prizes for the 
best kept station on its system, the Cambrian Railway 
Company has this year given an additional special prize 
to one of the seven stations for the excellent manner in 
which the lamps are attended to at that station. 


THE installation of the A.G.A. flashlights at certain 
level crossings on the Furness Railway has, we are officially 
informed, paid for itself several times over, as since the 
lights were fixed over three years ago there has only been 
one case of gates being run through, as against several 
cases previously. 

Tue State Legislature of New Jersey recently passed 
a law allowing modifications to the “full crew” rule 
where such modification was approved by the Public 
Utility Commissioners of the State. The first application 
made has, however, been refused by the Commissioner. 
This is regarded as a victory by the men. 


Or the 28,673 members, or 31 per cent., of the London 
and North-Western staff who have joined the Colours, 304 
members have received awards, been mentioned in dis- 
patches, and otherwise brought to notice for valuable 
services rendered. One man, formerly in the engineer- 
ing department at Mossley, has received the Victoria 
Cross. ; 

Mr. WaRDLE, on the 5th inst., told Sir George Greenwood 
that the principal objects of the instructions as to season- 
tickets were to check fraud and to relieve the reduced 
staffs of the railway companies from the labour involved 
in dealing with applications for the refund of fares from 
passengers claiming to be season-ticket holders but unable 
to produce their tickets on demand. 


In the case of Great Western Railway Company v. 
Helps, the House of Lords has dismissed the appeal of 
the former from the decision of the Court of Appeal 
affirming the award of the judge of the Bath County- 
court that in calculating the sum payable under the 
Workmen’s Compensation Act “tips ” should be included 
in a railway porter’s weekly earnings. 


ACCORDING to an Agencie Americana cablegram the 
Brazilian Minister of Agriculture has decided to purchase 
in the United States eighty powerful locomotives to hasten 
the transport of heavy trains of agricultural produce and 
minerals destined for the Allies from the states of Sao 
Paulo, Minas Geraes, Rio Grande do Sul, and Santa 
Catherina. The price of the locomotives, amounting to 
3,200,000 dols., will be paid in yearly instalments. 


AFTER the rebellion of Easter, 1916, the Midland Great 
Western Railway Company lodged a claim of £10,525 for 
damage done, traffic interfered with, and services rendered ; 
the Great Southern and Western one for £8543, and the 
Dublin and South-Eastern one for £11,937. The Com- 
mission appointed to deal with these and other claims 
arising out of the rebellion, has reported that the railway 
companies are entitled to proceed with their applications. 


On the suggestion of the Canadian Government, an 
association to be known as the Canadian Railway Asso- 
ciation for National Defence, corresponding to the Railway 
War Board of the United States, has been formed. It 
will have general authority to formulate in detail a policy 
of operation for all or any of the railways for the co- 
ordinating of industrial activities towards the successful 
prosecution of the war, and for rendering the most efficient 
possible service to the national cause. 


Since the Ist inst. all traffic between England and Scot- 
land and Wales and Scotland has been conveyed by certain 
specified routes, and the sender cannot now choose the 
route. The object of this is twofold—first to ensure the 
fuller loading of trucks, and, secondly, to distribute the 
traffic more evenly. Up to the present most of the traffic 
has been sent by the London and North-Western and 
Caledonian routes ; now more will go by the Midland and 
Glasgow and South-Western and North British. 


At the recent meeting of the Anglo-Persian Oil Company 
it was announced that the Government of India, after a 
long series of experiments and trial runs, which have 
amply demonstrated the greater efficiency and economy 
of oil, has recently decided to substitute to a large extent 
oil for coal on the Western Indian railways. This sub- 
stitution will effect a very considerable economy in tonnage, 
inasmuch as the time occupied in carrying coal from 
Bengal to the West Coast of India is about thirty days 
for the round voyage, as against only fifteen days for the 
round voyage for oil from the Persian Gulf. 


THE agreement between the Railway Executive Com- 
mittee—acting on behalf of the Government—and the men 
relates that the former points out that, according to the 
Board of Trade statistics, the cost of living had decreased 
since the last agreement was entered into in August last, 
but the men explained that the circumstances which 
made ‘‘ a substantial change in the abnormal conditions ” 
were the increased wages. given to miners and to men 
employed in the engineering trades. The present agree- 
ment—referred to in this column of our issue of the 7th inst. 
—provides that no further revision is to be considered until 
March 31st next, and then only if there shall have been a 
considerable alteration in the cost of living as shown by the 
Board of Trade statistics. 











NOTES AND MEMORANDA. 





AccorDING to the replies received by the Local Govern- 
ment Board, from 1231 out of 1806 local authorities, 
150,000 houses are wanted in this country immediately, 
and 180,000 after the war. 


Tue history of the development of the turbo alternator 
begins about 1889, when a 75-kilowatt machine was built 
by the Parsons’ Company to run at 4800 revolutions per 
minute. The first method of cooling turbo alternators 
by means of radial ducts was that covered by the Brown 
patents—1901. 


Wuar is probably the world’s highest velocity rope 
drive is in operation in Cleveland, Ohio, says Power, where 
nineteen 2in. ropes travel 7800ft. per minute over a 
driving sheave 14ft. 4in. diameter to a driven sheave 
4ft. Tin., only 274 rope-diameters, transmitting about 
1400 horse-power. 


THERE has been mined in Cornwall during the last sixty 
years ore containing tin to the value of £65,500,000, of 
which £42,500,000 has been recovered, showing a loss of 
£23,000,000. The average loss per annum over the last 
ten years has been £343,000. The percentage of loss of 
wolfram is even higher. 


Ir is proposed to establish works in Iceland for the pro- 
duction of atmospheric hydrogen under the direction of 
Danish interests. The works, according to the Anglo- 
Norwegian Trade Journal, will probably be modelled on 
Norwegian lines, as a representative of the Iceland Govern- 
ment has already been to Norway inspecting works of a 
similar description. 


No steam turbine has yet been built that utilises more 
than about 75 per cent. of the available energy delivered 
to it ; whereas there is no steam boiler on our system, says 
Messrs. Otley and Pickles, in their paper on “ Boiler- 
house Operations, with Special Reference to the Rand 
Power Company’s Plant,” which is not capable of giving 
an efficiency of between 80 and 85 per cent. when at work, 
and, moreover, there would be no difficulty in designing 
a boiler, if cost were not a consideratien, to obtain an 
efficiency of over 90 per cent. 


A TABLE showing that more than 18 lb. of metal enters 
into the composition of articles required for the equip- 
ment of each infantryman has been prepared by the Ord- 
nance Bureau of the United States War Department. The 
metal equipment carried by each infantry soldier weighs 
294.65 oz., and an additional weight of 114.7 oz. is added 
by equipment of cotton, wool, leather and wood. The 
Ordnance Bureau, therefore, supplies each soldier with 
approximately 25 lb. of equipment, which is exclusive of 
that supplied by the quartermaster corps. 


AccoRDING to statistics, the output of electric furnaces 
in Sweden in 1915 was as follows :—Iron, 33,075 metric 
tons ; ferro-silicon, 11,819 ; manganese, ferro-silicon, 2328 ; 
ferro-chrome, 242; ferro-manganese, 957; ferro-silicon- 
aluminium-manganese, 785 ; ferro-silicon-aluminium, 346 ; 
ferro-vanadium, 4. The major part of this output is de- 
rived from the Trollhittan works. In this works the 
output of zinc from the electric furnace by direct treat- 
ment of the ore and scrap metal rose in 1915 to 8588 tons, 
against 2290 tons in 1914, an increase of about 273 per 
cent. 


Ir is customary to determine roughly the excess air in 
boiler furnaces by the per cent. of CO_ in the flue gases. 
As a matter of fact, the CO, is not an immediate measure 
except in rare cases, but the practice has grown because 
it is easy to determine the CO,, and comparatively diffi- 
cult to determine the real excess air. Assuming complete 
combustion, the per cent. of CO, is an indirect measure 
of the excess air used ; but in even that case it varies for 
each different kind of fuel. For example, in the case of 
fuel oil, 8 per cent. CO, would mean about 96 per cent. 
excess air, while in the case of soft coal, it would mean 
about 125 per cent. excess air. 


In the British Isles—as in other parts of the world— 
oil-forming conditions have frequently recurred, but to 
a very limited extent ; and, although conditions favouring 
its accumulation, and tectonic structures capable of con- 
serving it from escape, are also of frequent occurrence, 
the conjunction of the latter essentials with original for- 
mation has generally failed, says Mr. W. H. Dalton. Our 
reservoir rocks are full of water, demonstrating the absence 
of liquid hydrocarbons. The curves of our anticlines and 
synclines serve to enhance the beauty of our landscapes, 
and their formation has, under favourable conditions, 
resulted in ore-bearing veins, but to reduce that ore, Mr. 
Dalton says, we must continue to depend upon solid 
minerals of native source, and fluid combustibles im- 
ported from abroad. 


Tue following particulars of the seaplane for training 
purposes, used in America, are given in a paper presented 
to the Boston Society of Civil Engineers, by Lieut. G. D. 
Murray, U.S.N. It necessarily is slow, with a wide range 
of speeds, has a reasonable climbing rate, and possesses 
good control and manceuvring qualities. In general, this 
type has about the following dimensions :—Span, 40ft.; 
chord, 6ft.; gap, 6ft.; length over all, 27ft.; height, LOft.; 
area of lifting surface, 450 square feet. It is equipped 
with a 100 horse-power water-cooled motor, and its total 
weight loaded, meaning weight of the seaplane, plus weight 
of pilot and passenger and oil and petrol for flight of 24 
hours’ duration, is 2300 lb. Its maximum speed is 65 
miles an hour, minimum speed 40 miles an hour, and rate 
of climb 2500ft. in ten minutes. 


THe standard water-tube boilers, designed by the 
United States Shipping Board, for the 3500-ton vessels 
of the emergency fleet, are of the cross-drum type, having 
straight tubes expanded into steel-plate headers. The 
width of the boiler is 13ft. 4}in.; height to centre of steam 
drum, 11ft. 5}in.; depth, 8ft. 10in. The heating surface 
total is 2544 square feet, made up as follows :—Tubes, 
2452 square feet; front header, 33 square feet; back 
header, 38 square feet ; drum, 21 square feet. The grate 
is 6ft. 6in. long by 1lft. Llin. wide ; area, 77.45 square 
feet, giving ratio of heating surface to grate area of 
33 to 1. The boilers are made for 200 lb. gauge pressure, 


and output under forced draught of 15,000 Ib. of water per 
hour, with feed at 200 deg. Fah., and combustion rate 
of 20 lb. coal per square foot grate per hour. 








MISCELLANEA. 





PoRcELAIN insulators are now being made in the 
Transvaal. 


AccorDING to Mr. Greely S. Curtis, the Americans have 
not yet been successful in building rotary flying engines. 

AN artesian bore sunk at Perth to a depth of between 
300ft. and 400ft., to test if a system of artesian wells could 
be introduced to augment the existing water supply, has 
proved a failure. 


On Tuesday last the Bristol City Council gave its 
approval to a scheme for the enlargement of the accom- 
modation of the Royal Edward Docks, Avonmouth, at a 
cost of £1,325,000. 

THE longest known life of a rope drive in 24-hour service 
is in a Lancashire cotton mill. The drive was fitted in 
1878, and transmits 820 horse-power at 4400ft. per minute, 
and is still doing satisfactory work. 

DrivinG a Diesel engine with gas made from peat is one 
of the developments of the coal and oil shortage in Den- 
mark, says Commerce Reports. <A large engine shop in 
Copenhagen announces this new adaptation. 


Tue manufacture of private motor cars is being reduced 
by 15 per cent. immediately, and ultimately the production 
may be brought down to 60 per cent. of normal. This step 
has been taken in order to conserve the raw materials. 
Motor car builders will probably take up aircraft motor 
construction. 


A NEW water main from Dartmoor to Plymouth was 
completed last month. The work of laying a new 33in. 
main from the Burrator reservoir to Roborough, which cost 
about £65,000, has now been successfully carried out, and 
the new main is delivering from the screen chamber at 
Burrator no less than 144 million gallons of water per day. 


In reply to a question asked in the House of Commons 
on Tuesday last, Sir L. Chiozza Money—Parliamentary 
Secretary to the Ministry of Shipping—said the number of 
standard steamers completed and started on voyage up to 
November 30th last was seven, and their gross register 
tonnage 47,224. One of these vessels had already been 
sunk. 

Tue Journal Official of French West Africa states that 
at the request of the general Government, an official 
study of the uses of * da“ fibre—Hibiscus cannabinus— 
grown in this African region, has been made. It appears 
that, although this fibre is not suitable to replace jute in 
the manufacture of tissues, it is well adapted for rope 
making. 

TuHE importance of attention to workpeople’s eyesight 
cannot be over-rated, and we learn with pleasure that the 
Institute of Ophthalmic Opticians is offering to put the 
knowledge of its members at the service of works managers 
gratuitously. These opticians will, where they are 
required, give prescriptions which can be followed by any 
qualified local spectacle maker. All that the Institute 
asks is that a suitable room be put at the disposal of its 
visiting member. It will bear all other expenses involved, 
though it will not refuse contributions to its funds if they 
are offered. This generous action appears to be inspired 
by a real regard for the workers’ interest. 


H.M. Consut at Dairen—Mr. H. G. Parlett—has for- 
warded to the Commercial Intelligence Branch of the 
Board of Trade a copy of the specification of an electric 
locomotive which has recently been built at the South 
Manchuria Railway Company’s works at Shakako, for 
the use of the Fushun mines. It was proposed to build 
seven other locomotives of a similar character by the 
middle of the present month (November). It is under- 
stood that this is the first attempt to build this kind of 
locomotive in Manchuria, supplies having hitherto been 
obtained from Germany or the United States of America. 
British firms interested may consult the specification 
referred to above at the Department of Commercial In- 
telligence. 

A REALISATION of the opportunity created by the war 
for Japan to take the place of Italy in the production of 
carved coral has led the Japanese Government, through 
the marine experiment stations, to undertake the training 
of artisans in the carving of coral for sale in Europe and 
America. It is hoped by this measure to increase the 
value of coral exports from the £100,000 received each 
year for the crude coral exported to £7,000,000 for exports 
consisting entirely of carved coral. According to the 
Journal of the Royal Society of Arts, ‘a special agent of the 
Imperial Fisheries Bureau is detailed to assist in the de- 
velopment of the industry in the Goto district of Naga- 
saki Prefecture, where new coral beds of exceptionally 
high productivity were recently discovered. 


AccorpING to the Telephone Engineer (U.S.A.), much is 
being done in the way of employing megaphones for the 
detection of submarines, and some of these systems have 
already reached a remarkable state of development, per- 
mitting not only the presence of a U boat to be detected, 
but also its exact position, so that the range can be given 
toa gun crew. The original microphone system employed 
by the Entente Powers some time ago operated quite 
satisfactorily, according to reports, until the Germans 
saw fit to mount their motors on sound-absorbing bases, 
thus making their submarines practically silent. However, 
the latest systems of microphonic detection do not rely 
upon the submarine’s hum ; hence it is of no consequence 
whether the German craft are noiseless or noisy, running at 
top speed or resting on the bottom. 

In his paper, “‘ On the Oil Prospects of the British Isles,” 
read before the Institution of Petroleum Technologists 
recently, Mr. W. H. Dalton, F.C.S., said we had not yet 
discovered the key to the natural formation of petroleum 
from organic matter, but to turn on this account to vague 
conceptions of the hypothetical evolution of hydrocarbon 
compounds in voleanic centres—where they would be 
instantly dissociated—of their transmission alike through 
pervious and impervious strata, and their ultimate storage 
in places less favourable in many cases than those previ- 
ously traversed, violates all laws of probability and deduc- 
tion from observable facts. Only, therefore, where the 
oceurrence of hydrocarbons bears no conceivable relation 
to organic compounds, in meteorites for instance, were we 





justified in assigning to such an inorganic origin; 
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REINFORCED CONCRETE SHIPBUILDING IN NORWAY 
THE FOUGNER STEEL CONCRETE SHIPBUILDING COMPANY, MOSS, CHRISTIANIA, ENGINEERS 
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Patent Law Reform. 


TueE Bill for the reform of British patent law 


which has been so long awaited has at length 
appeared. It covers a great many subjects, but the 


broad characteristics of it may be described first, 
as an endeavour to put the vexed question of com- 
pulsory working on a more generally acceptable 
footing, and secondly, the introduction of a scheme 
that is clearly intended to make the lot of the poor 
inventor more enviable than it has been in the past. 

The compulsory-working clause of the 1907 Act, 
about which there have existed such keen differences of 
opinion, has always had our approval. In principle 
itis perfectly sound. Patents are intended to serve the 
country in which they are granted, and it is a gross 
infraction of right to employ them to the prejudice of 
that country. But that was the very thing that 
happened before 1907. A foreigner could take out 
a British patent, manufacture in his own country, 
and import into this, whilst preventing any one else 
from importing the patented article, or British 
manufacturers from making it. That, we say with 
emphasis, was wrong, and though it be asserted that 
the 1907 clause is a dead letter—which has cer- 
tainly never been proved—the principle is sound 
and ought to be upheld. We are glad to observe 
that in the new Bill it is adhered to, but at the 
same time we welcome the. introduction of 
an alternative method of reacting the same end. 
The opponents to Section 27 have consistently 
advanced the argument that compulsory licences 
could do all that the compulsory-working clause 
sought to do, and do it better. If, as may be anti- 
cipated, this Bill becomes law, both parties should 
be satisfied, for both compulsory working and com- 
pulsory licences figure in it. “If at any time after 
the expiration of four years from the date of the patent, 
the patented invention is not being worked within 
the United Kingdom on a commercial scale, and no 
satisfactory reason can be given for such non- 
working,” then the Controller may endorse the patent 
with the words “licences of right,” thus throwing 
the patent open to all and sundry who choose to pay 
the royalties, or, in exceptional cases, he may grant 
an exclusive licence to a petitioner. So far the 
amendments cover compulsory licences only, but 

“if the Comptroller is satisfied that the objects of 
this section cannot be attained by the exercise of any 
of the foregoing powers, he may order the patent to 
be revoked.’ This clause is the reflection, a faint 
reflection if you will, but still the reflection, of 
Section 27 of the 1907 Act. That the principle of 
that section is still observed is made evident from 
the following proviso, “ that for the purpose of deter- 
mining whether there has been any abuse of the 
monopoly rights under a patent, it shall be taken 
that patents for new inventions are granted not only 
to encourage invention, but to secure that new inven- 
tions shall, if possible, be worked on a commercial 
scale in the United Kingdom without undue delay.” 
So far we have glanced at the amendments designed 
to prevent British patents being used as a weapon 
against British industries. Let us now see what 
it is proposed to do for the inventor. The poor 
patentee is rarely in a position to fight about royalties; 
he has to take what is offered with as much grace as 
he can summon up. Now it is, we gather, proposed 
that the Comptroller should fix the royalties—at any 
rate, in the case of exclusive royalties—for it is pro- 
vided that the licence—settled it will be remembered 
by the Comptroller—shall ‘ secure to the patentee 
the maximum royalty compatible with the licensee 
working the invention within the United Kingdom 
on a commercial scale and at a reasonable profit,” 
and shall “ guarantee to the patentee a minimum 
yearly sum by way of royalty.” We are not sure 
that this latter provision does not go too far, and may 
defeat the object in view. Licensees are very chary 





indeed, and not without some reason, about promising 
minimum royalties, and if they are to be forced to 
grant them they may hesitate to take out licences 
which otherwise they would be willing to take. 
The point, we submit, requires close consideration. 
The intention is obviously to secure for the patentee 
proper reward for his intelligence and labour, and it 
would be regrettable if the means defeated the end. 
In the case of patents endorsed “ licences of right,” 
and thereby made open to all, the Comptroller also 
has the power to fix the royalties if either party 
requests him to do so, and here, too, as in the case of 
exclusive licences, ‘“‘he shall, on the one hand, 
endeavour to secure to the patentee the maximum 
advantage,” and on the other, ‘“‘ the widest possible 
user of the invention in the United Kingdom con- 
sistent with the patentee desiring a reasonable 
advantage from his patent rights.” From all this 
it will be evident that the Comptroller is to be saddled 
with a paternal interest in inventors—of which we 
wish him joy! We may add here that as a further 
assistance to the patentee it is proposed to make the 
life of patents fifteen years instead of fourteen—at 
what additional fee is not stated—and to reduce all 
fees by one-half as soon as a patent is endorsed 
‘licences by right.” As a patentee may have his 
patent so endorsed immediately after sealing he will 
be able, in the event of this clause becoming law, to 
secure a patent for fifteen years at but little more 
than half the present price. In all these ways the 
inventor is helped, and in view of so much good 
intention we are surprised to find the provision for 
the reinstatement of patents damaged by war con- 
ditions wholly inadequate. The Bill offers the 
patentee no more than an easy means of extending 
his patent. Attention was called to this question, 
for the first time we believe, in the Press, in a leading 
article in these pages on July 2nd, 1915. It 
was there urged that extension should be given 
as a right and automatically, and we would urge 
patentees to see that that privilege is given to them, 
or at least, that extension is given on application 
without the payment of fees of any kind. On two 
other matters a few words must be said. It will be 
sufficient to record that it is proposed to do away 
with the anomaly that one bad claim in a patent may 
spoil all other claims, but the other subject requires 
a little consideration... Clause 84 lays it down that 
‘No person shall describe or hold himself out, 
or permit himself to be described or held out, as a 
patent agent” unless he is registered as such. It 
is feared in some quarters that this clause may put 
a disability upon many engineers and _ solicitors 
who act on behalf of patentees, but are not registered 
as agents. The clause is of course directed against 
patent sharks and designed to stop their advertise- 
ments which catch many an unwary inventor ; 
but as the meaning would have to be construed by a 
judge and not by the Comptroller, it is possible the 
spirit of the words might be lost in the letter. We 
hope an eye will be kept on the clause when the Bill 
comes before the House. Of course, an obvious way 
out of the difficulty is for every engineer or solicitor 
who desires to act as an agent to register himself 
—neither a difficult nor expensive matter to 
reputable persons. 

It will, we think, be agreed that the Bill has many 
merits, and as far as we can see there is very little 
in it to which reasonable objection can be taken. 
It is directed in large measure against Section 27 of 
the 1907 Act, but it recognises the principle of 
compulsory working, which before Mr. Lloyd George's 
Bill had not been acknowledged. Furthermore, it 
gives the Comptroller powers, never before possessed, 
to help the inventor in a variety of ways, and brings 
the term of British patents into line with those of 
other countries. On the whole, then, it must be 
regarded as a beneficent measure, and whilst of a 
certainty there will be some opposition to it, we shall 
be surprised if it is not generally welcomed. 


Commerce and the State. 


Ir should be something to the advantage of Great 
Britain in the trade war which will succeed the strife 
on the battlefield that there has been called into 
existence a special Government Department to give 
consideration to trade matters. It is not the fully 
equipped Ministry of Commerce for which there has 
been a demand from so many quarters, but it is a step 
in that direction, and may ultimately lead to the 
desired goal. Everything, of course, depends on the 
way in which those responsible for the conduct of the 
new department interpret the functions which 
have been entrusted to it, and they must be 
prepared to be judged by results, which alone 
count in the times through which we are now passing. 
Sir Arthur Steel Maitland, and those associated with 
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him, will doubtless be content to abide by this test, 
and if they have taken charge of the new department 
without obtaining the necessary guarantee that it will 
be sufficiently unhampered to do effective work that 
is their responsibility. That a new organisation to 
watch over the interests of British industry and com- 
merce is badly needed is generally recognised, and 
although the new Joint Trade Intelligence Depart- 
ment of the Foreign-office and the Board of Trade 
may not be the exact type of organisation which many 
believe to be necessary at this juncture, it will doubt- 
less receive a fair trial at the hands of British manu- 
facturers and merchants. It is impossible, however, 
to avoid the thought that those responsible for the 
conduct of the new department have. been a little 
inclined to favour half measures, and have lacked the 
courage of enforcing opinions which are somewhat 
widely held. 

If we start with this note of interrogation, it is not 
that we do not wish the new department all success 
in the important work which it has undertaken, or 
that the Press as a whole, to representatives of which 
Sir Arthur Steel Maitland a few days ago outlined 
the policy to be pursued, are not going to give it all the 
support which it may deserve. A real objection to 
the departure now made arises out of the fact that, 
although the new organisation will take over the 
Commercial Intelligence Department of the Board of 
Trade, the War Trade Intelligence Department of 
the Foreign-office, the Foreign Trade Department of 
the Foreign-office, and that eventually the Commer- 
cial and Consular Department of the Foreign-office 
will pass under its control, the new Department 
will be in a sense subsidiary both to the Board 
of Trade and the Foreign-office. In reply to this 
criticism it is pointed out that the new trade section 
of the Government will have power to take action as 
well as to collect and disseminate information, and 
the pious hope is expressed that it may be possible, 
by a careful delimitation of functions, to prevent 
overlapping with the two parent bodies. The assur- 
ances given by Sir Arthur Steel Maitland in this con- 
nection are, however, regarded as being more 
ingenuous than convincing. It appears that all 
subjects which are concerned with the whole range of 
industry and problems of general application will still 
be under the control of the Board of Trade, while in 
matters where the interests are quite predominantly 
political—the Baghdad Railway is quoted as a case 
in point—the Foreign-office will take the necessary 
action. On the face of it this seems a reasonable 
suggestion, but it obviously affords a loop-hole for a 
continuation of that circumlocution policy by which 
questions are referred from one department to another 
until the moment for taking effective action is missed. 
This it is, above all things, desired to avoid, and we 
believe no one is more anxious to obviate it than the 
head of the new Department. For this reason the 
formation of an entirely independent Ministry of 
Commerce would have been preferred. Had this 
course been adopted the decision as to questions 
which should be dealt with by the Foreign-office or 
the Board of Trade would have been simplified, and 
the risk of serious delay in handling trade policy 
would have been diminished. For the proposal 
to establish an Advisory Committee to ensure 
the new Department obtaining the co-operation 
of the financial and commercial world there will be 
nothing but the warmest welcome, and although the 
list of those forming this committee will not be issued 
until later, the indication given of its intended general 
character suggests that the Trade Intelligence Depart- 
ment will not lack for expert advice. Perhaps the 
lesson which has been recently conveyed in connection 
with the Shipbuilding Advisory Committee of 
the failure to utilise technical knowledge which 
was available for the asking will be taken to 
heart, and the new Trade Committee be regarded as 
something more than an ornamental body giving 
names but not service. Another point to be com- 
mended is the decision to increase the number of 
Trade Commissioners for the British Empire, so that 
India and the Crown Colonies may be included in the 
scheme, and to raise the status as well as the salaries 
paid to these Commissioners and the Consuls and 
Commercial Attachés who are appointed to watch 
over our trade interests in foreign countries. An 
assurance was given that these appointments will be 
made with full regard to the business experience of 
applicants to these posts, and that the best men 
available from any source will be obtained. One 
matter about which there is still a little obscurity is 
the machinery by which the information collected 
on trading opportunities in overseas markets will be 
made available to merchants and manufacturers. 
The trouble hitherto has been the want of promptitude 
in the circulation of information. It may not be 
possible perhaps to have the daily reports which are 
the custom in the United States, but it would be 





advisable to make a declaration at the earliest possible 
moment as to the practice which is to be followed in 
this connection. The proposed establishment of 
trade libraries in various centres of industry is, of 
course, to be commended, and the decision to make a 
new departure in connection with the official publica- 
tion of the Board of Trade will also be welcomed. 

The statement of Sir Arthur Steel Maitland, subject 
to criticisms of the constitution of the Depart- 
ment, may be considered on the whole to have made a 
favourable impression. It is satisfactory to know that 
Sir Arthur recognises the need for combating in every 
possible way the method of peaceful penetration 
which Germany pursued with such success in the 
years before the war. Great Britain was for a long 
period face to face with a commercial strategy 
of the enemy, just as real as the military strategy 
he is employing to-day. The disclosures made in 
connection with the Non-Ferrous Metals Bill, by 
which it is sought to rid the Empire of the fear of 
future control by German industrial financiers of key 
industries, is a typical example of the kind of thing 
we have to fight. The close association between the 
German banking and industrial systems enabled the 
enemy in the pre-war period to fasten German 
shackles on many important overseas markets, and 
although something has been done to forge a closer 
link between British banking institutions and trade 
development, we are as yet only at the beginning of 
this particular task. It is evident from this cursory 
survey of the situation that the Joint Trade Intelli- 
gence Department has open to it a field of work the 
importance of which it is almost impossible to over- 
estimate, and all will hope that the opportunity will 
be grasped with a firm hand. 








RANDOM REFLECTIONS. 


[SECOND SERIES. ] 
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WHEN Capt. Sankey said in the 
: course of his Hawksley Lecture 


Pumping Engines. that he had been unable to obtain 
any reliable data for either power 
or steam pressures of pumping engines prior to 1868, 
it was obvious that he had forgotten the existence of 
a delightful volume, written in 1839, which would 
have given him the pressures in use at that time, and 
figures from which the water horse-power could be 
calculated without much trouble. We owe our copy 
to Mr. Henry Davey, who bought it for a few shillings 
in the land of its birth—Cornwall, a happy hunting 
ground for old engineering volumes. It is called an 
‘“ Historical Statement of the Improvements made 
in the Duty performed by the Steam Engines in 
Cornwall from the commencement of the Publication 
of the Monthly Reports,” and it was compiled for the 
British Association by ‘‘ Thomas Lean and Brother, 
Registrars and Reporters of the Duty of Steam 
Engines.” Is there not something fascinating about 
this description of the vocation of the two brothers ? 
Registrars and Reporters of the Duty of Steam Engines. 
We see Thomas Lean and Brother as recording angels 
entering on one side in a great ledger the good deeds, 
and on the other the evil deeds of all the engines in 
Cornwall. It makes the engines humen at once, and 
we can understand why every single one was known 
intimately, why they were all spoken of affectionately 
as “‘ her ’’—who would dare to call a 25,000-kilowatt 
steam turbine “ her’ ?—and why the trials evoked 
as much interest and excitement as ea horse race 
or @ wrestling match. The Monthly Reports which 
Thomas Lean and Brother abstracted for this volume 
were, as the results showed, 2, very valuable institution. 
Whilst Boulton and Watt’s patents held sway the 
engines in Cornwell were well looked after by the 
agents of the patentees, and especially by Murdock, 
because the royalties depended, upor. the duties, but 
when the patents expired, Boulton end Watt withdrew 
their experts and the engines were allowed to 
deteriorate rapidly. Then all the mine captains put 
their heads together and decided to teke measure- 
ments every month, erd put them on record officially. 
The results pessed expectation. A spirit of emulation 
was set up, and the mines contended with each other 
for the better place. Improvement followed improve- 
ment, old engines were carefully overhauled, better 
maintained, and more ebly hardled; the capteins 
began. inventing ard designing or their own eccount, 
and a number of engines were built in Cornwall that 
beat Boulton and Watt’s productiors hollow. Watt 
said of the Herland engine, 1798, that it was “‘ perfect, 
and, that further improvement could, not be expected.”’ 
It did 20 millions duty ; in 1835, ‘‘ Austen’s steam 
engine of 80 inches cylinder at the Fowey Consols and 
Lanescot Mines,” in a famous triel is reported to 
have reached over 125 millions. 


* * * * & 


Ovr readers will, perhaps, welcome 

F a a short account of this cause célébre 
Trial. of engineering. We may remind 
them—for the term, good as it was, 

has gone out of use—that “duty” was the estimated 
number of pounds, lifted one foot high per bushel of 


coal. The bushel of coal weighed “‘ near enough for 
practical purposes ’’ 94 lb., but when men got more 
particular, the hundredweight replaced it. From the 
figures of duty, of which hundreds are recorded in 
Lean and Brother’s tables, and the total quantity 
of coal burnt per hour, it is easy to get at the water 
horse-power developed. But let us get back to the 
Austen trial. It arose, like other trials, because 
Austen made assertions about the “‘ unprecedented 
power and astonishing rate of duty” of his engine 
which were received with incredulity. It was 
reported by the Registrar that for September, 1827, 
its average duty was 97,856,382. ‘‘ This created 
great astonishment among the miners and engireers 
of other mines ; accompanied with suspicions, which 
were openly declared, that some deception had been 
practised to cause the appearance of such extra- 
ordinary performance; and the adventurers were 
called upon to submit the engine to a trial before 
disinterested and unprejudiced men.’’ October 22nd 
was fixed for the tests. A meeting took place at the 
mines at noon, ** when J. S. Enys, Esq., of Enys, was 
requested to nominate competent persons, totally 
unconnected with the mines, as a committee, for the 
purpose of conducting the examination, in conformity 
with the general usage on such occasions.’’ Seven 
gentlemen were appointed for this duty. The trial 
was carried out with exceptional care, and is fully 
reported by the Leans. It began at ‘28 minutes 
after 1 o’clock, p.m.”” on Thursday, and lasted 24 
hours and 27 minutes. The engine made in that 
time ‘‘ 6287 strokes, which is found to be 4.29 strokes 
per minute.”” The whole consumption of coal was 
24 bushels, and the “ Duty 125,095,713 Ib. lifted 
one foot high by a bushel of coal.” Thus was 
Mr. Austen’s claim more than circumstantiated, and 
for a long time his ergine held the palm. It was, by 
the way, a high-pressure engine, for the steam gauge 
on the boiler at the end of the trial ‘“ stood at 44, 
being 74 more than at the beginring.”’ This was 
quite an exceptional pressure, anything in the 
neighbourhood of 8 lb. being the normal practice. 
The diameter of the cylinder was 80in., and the stroko 
10ft. 4in., and it ‘‘ worked single.”” The water horse- 
power, derived from the duty, and allowing nothing 
for the slip in the pumps, is about 60; the coal 
consumption per hour, 90 lb. Coal consumption per 
water horse-power per hour, 1.5 lb.—areally marvel- 
lous result. Perhaps it would be as well to take a 
pinch or two of salt with it. Mr. Davey tells us that 
the best performance of Cornish engines, even in a 
later time, was 2.2 lb. per pump horse-power. 


x» * * &© * 


WHEN the engineer desires to enjoy 
the pleasures of collecting, he has, 
we believe, generally to look out- 
side his profession, unless his tastes 
draw him to books and pictures. The mineralogist 
may collect minerals, the geologist fossils, the 
metallurgist micro-sections, but the engineer—aunless 
he collects test specimens like Kirkaldy, whose 
wonderful museum in Southwark-street is less well 
known than it ought to be, has few scopes for a hobby 
of the kind. We have, however, to thank Mr. Dendy 
Marshall, whose interest in locomotives is well known 
to our readers, for introducing us to a subject for the 
engineering collector the existence of which we had 
not suspected. Probably few engineers are aware 
that many famous works of their hands have been 
celebrated by the striking of medals, for, in this 
country we associate medals with military campaigns, 
and do not think of them as made to perpetuate the 
memory of famous peaceful deeds. Nevertheless, 
a good number of British medals not connected with 
wars and political events have been struck, and there 
is quite a series that celebrates railway events of one 
kind and another. Of such medals, Mr. Dendy 
Marshall has made a collection. He has been kind 
enough to lend us a couple of books on the matter and 
we have been fortunate enough to be able toreciprocate 
his courtesy by adding to his collection a copy of the 
Simplon Tunnel medal. One of these books is 
entitled ‘“‘ Les Chemins de Fer autrefois et aujourd hui 
et leurs Médailles Commemoratives ’’—the other is a 
later supplement to it. It was written by M. Auguste 
Moyaux, a Belgian engineer, and four hundred and 
twenty-five numbered copies were published by 
Charles Dupriez, of Brussels, in 1905. It has a 
number of photogravure plates, in which the famous 
railway medals of the world are illustrated. The 
first plate is devoted to British medals. The oldest 
shown appears to be a piece about the size of a penny, 
which was struck in 1792, and exhibits on one side 
the famous iron bridge at Coalbrookdale, ‘‘ Erected 
Anno 1779,” and on the other, the wheel—probably 
the brake—that worked the “Inclined Plane at 
Ketley, 1789.’’ We call this a medal, but it is prop- 
erly described as a token, and round the rim is 
engraved ‘“‘ Payable at Coalbrook Dale and Ketley.” 
It was possibly issued, as was then the custom, by 
some local tradesman. Another medal, probably of 
date 1830, commemorates the opening of the Liverpool 
and Manchester Railway, and has on one side an excel- 
lent head of George Stephenson, and on the other, a 
view of the viaduct at Newton witha train hauled by 
an engine which M. Moyaux incorrectly describes as 
the Rocket. It looks more like ‘‘ Locomotive No. 1.” 
Another medal shows “‘ The Wonderful Iron Shield 
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Tunnel.” There are a few other English specimens 
and many others from all parts of the world, on a good 
many of which illustrations of the locomotives of the 
period are engraved, but we have not here space to 
deal with them. Clearly railway medal collecting 
should prove a fascinating hobby. 

a a oe 


THE mention in a_ preceding 
Reflection of Kirkaldy’s museum, 
reminds us that there is in London 
another museum which is even less 
known by engineers than that in Southwerk-street. 
Ignorance of it is, however, less surprising, for it 
belongs to another profession—medicine and surgery— 
and admission is, we believe, only possible by the 
introduction of a medical man. But the engineer 
will find in it many things to interest him within the 
scope of his business, and many more, just because 
he is an ordinary mortal. It is arranged and main- 
tained by Burroughs and Wellcome, the manufacturing 
druggists, and is situated in Wigmore-street. Of its 
history we know nothing, and we mey do it a wrong 
if we assume that it was established for advertising 
purposes. But if it was started with some such 
object, it has long outgrown it, and it now remains 
as e large and very important collection of all manner 
of things connected with the practice of medicine 
and surgery, bothat home and in the remotest corner 
of the world. We are tempted to refer to the admir- 
able collections of aboriginal surgical instruments; of 
witch doctors’ costumes; of gods and goddesses of medi- 
cine, healing and disease, and of pictures, some attrac- 
tive, some gruesome, some repellant, and to dawdle 
over a remarkable collection of ancient herbals and 
surgical books—amorgst which it will interest 
engineers to hear, a first edition of Gilbert’s ‘“ De 
Magnete ”’ is numbered—but must pass to matters 
more proper to our province. Here may be seen 
rows and rows of cases of such surgical instruments 
as our ancestors used. The modern metellurgist 
canno look upon them without emotio», for many of 
them appear to be made of steel of a splendid kind, 
and all exhibit the skill of handicraftsmen who made 
one thing at a time and made it as if it were a work 
of art. And, indeed, these carved and bended 
instruments are works of art, for they are proportioned 
with due regard to effect and are finished as if they 
were never intended for sterner duty than exhibiting 
themselves in the glass cases of connoisseurs. Here 
also one may see such a collection of microscopes as 
surely no other museum can show, or may trace the 
therapeutic uses of electricity through various forms 
of frictional machines, and through several curious and 
ancient magneto-induction machines, up to those of 
more modern type. If only to see these two last-named 
collections alone, collections which appeal so forcibly 
to every one with a scientific bent in his mind, engi- 
neers will do well to get some medical friend to bear 
them past the warden of the turnstile, who keeps out 
the merely curious and prying. 
e+ © * & 


ROBERT STIRLING’s patent for the 

regenerator, which we print on 
The Regenerator. another page to-day, is a. without 

a measure of romance. For just 
one hundred years it was lost, and now is recovered in 
time, as it were, to celebrate the centenary of an 
invention which has had an extraordinary influence 
on industrial progress, for the principle of the 
regenerator is employed in a score of directions of 
which, perhaps, the most important is found in the 
manufacture of iron, steel and glass. The specifica- 
tion was written in 1816 by Robert Stirling, and the 
drawings now reproduced are true copies of those 
that accompanied it. The first engine was com- 
pleted in 1818. When the patents were printed 
by the patent office in 1853, it was overlooked, 
and as its title, ‘‘ Improvements for Diminishing the 
Consumption of Fuel, and in particular an Engine 
capable of being Applied to the Moving of Machinery 
on a Principle Entirely New,’ gave no clue to the 
nature of its contents, it has escaped for all these 
years the vigilant eye of the searcher. It is printed 
now for the first time. As a specification, it is 
remarkably well written, and, as Mr. Hulme, the 
librarian of the Patent-office, has observed, had 
Stirling been a patent agent instead of a divine and 
a scientist, he would have won to equa] eminence. 
As some account of the invention and its effects are 
given in our introduction to the specification, we need 
say no more about it here, but we may recall a few 
interesting personal particulars of the inventor and 
his relations. Robert Stirling was born at Cloag, 
Methvin, Perthshire, in 1790, and in due course 
entered the Church. In 1816, when he was twenty-six 
years of age, he was ordained to his first parish. and 
in the same year he made his great invention. He 
died in 1878, leaving several sons, of whom four 
attained distinction in the profession of engineering, 
Patrick, the well-known locomotive superintendent 
of the Great Northern Railway; William, a civil 
engineer, who built several railways in Chili and 
Peru ; Robert, Minister of Public Works in Honolulu, 
and James, locomotive superintendent to the Glasgow 
and South-Western Railway, and later to the South- 
Eastern. His grandfather, Michael Stirling, of 
Dunblane, invented in 1756 the first rotary thrashing 
machine. His brother, also, was an engineer, and 


Museums. 





assisted him in the invention of the hot-air engine, 


| which was patented in their joint names in 1827. 
This specification was referred to by Professor 
Fleeming Jenkin, who, of course, did not know of the 
earlier invention, in a paper read before the “ Civils,” 
in 1884, as ‘‘ one of the most remarkable documents 
in the history of engineering . . . The regenerator 
is really one of the greatest triumphs of engineering 


invention.” , 
* * * & * 


Ir is possible to say a good deal 

, in opposition to the Non-Ferrous 
Essential Metals. Yiorais Bill which was read for the 
second time in the House of 

Commons on Tuesday, but all that may be thrown 
into the scale against it is but a pennyweight of the 
arguments in its favour. It is as well in considering 
the measures, to disembarras our minds of thoughts 
of the rights of naturalised aliens, of the danger of 
Government control, the freedom of the market, and 
all similar catchwords and banner-devices. The facts 
of the case are simple and conclusive. Germany by 
various methods, which were fair or insidious, as you 
choose to look at them, had before the war secured 
the control of the greater proportion of the supplies 
of spelter, lead, copper, aluminium and tin, and she 
aimed, unquestionably, at a world domination of these 
essential metals. That domination would be intoler- 
able to the interests of the British Empire. It has been 
overthrown for the period of the war, but there 
exists, so far, no measure that will prevent its 
resuscitation when peace returns. It is at that 
object that the Bill aims. The means proposed are 
simple. For five years after the war, the Board of 
Trade is to have power to scotch any attempts of the 
Germans to regain their old influence. To give it 
this power, dealings in non-ferrous metals will be 
permitted only under licences renewed annually. The 
Board will refuse to grant such licences to undesirable 
persons. That is the substance of the measure. All 
it does is to give the British industry five years in 
which to win back by its own exertions its lost 
advantages. The opposition to a course of which 
the good is so obvious is incomprehensible. We 
cannot afford ever again to let Germany dominate 
these industries. Government control is as repugnant 
to us as to anyone, but when no other course is 
possible, when no other means are available for 
destroying enemy influence, we would far rather see 
the Government exert much greater control than is 
proposed in the Non-Ferrous Metals Bill, than see 
the German interests, which will be set to work again 
as soon as the war releases them, succeed in their 
design of securing a world dominion over commodities 
that are essential to our welfare. No arguments, 
however powerful, can avail against this certainty 
that we must not, we dare not, let Germany regain her 
old power, and unless the opponents have some better 
course to propose than Government control, then the 
Bill should have the ungrudging support: of all 


parties. 
a a oe 


THE American business man loves 
aphorisms. He builds up public 
speeches out of a chain of them, or 
hangs them about his office. ‘‘ Life 
is one d———d thing after another ” is an example with 
which we are all familiar, and there are dozens more in 
daily use. In this the American is consistent. He is 
by nature a labour saver. He cuts off half his words 
and adopts rational spelling to save himself the 
trouble of writing or the expense of composing. If he 
economises parts of words it is but natural that he 
should aspire to economise whole words, and if words 
then sentences, and so thoughts. The aphorism is 
the shortest way of expressing a general truth. It 
conveys most with least labour, and if it is a good 
aphorism it imparts just as much information as a 
chapter. It is a thought-tabloid. Here is one, 
picked out of a basketful, that Mr. S. M. Swaab 
prepared for the Engineers’ Club of Philadelphia : 
‘** A man may be a great engineer with only sufficient 

scientific knowledge to eliminate the impossible.” 
Mr. Swaab names several eminent men who exemplify 
his aphorism. We hesitate to follow him, because 
the law of libel in this country is as peculiar as it is 
strict, but we are confident that every reader of this 
note will supply a dozen examples from his own experi- 
ence. The ardent scientific reformer will deem it 
some derogation that a man may succeed in engineer- 
ing with only just sufficient knowledge to keep him 
from falling into error. We do not see the case in that 
light. Half the difficulty in life is knowing what not 
to do. The remaining moiety is again divided into 
knowing what to do yourself and what to get other 
people to do. We believe the successful semi- 
technical man knows all these things, and that is why 
he succeeds. He knows what cannot be done, he 
knows there are certain things he can do himself, and 
he knows finally and most important that there are 
certain things he must get others to do. Moreover, 
what he lacks in technical knowledge he makes up for 
in knowledge of men, which has been from the 
beginning, and will remain to the end of time, the best 
sword for opening the world-oyster. Mr. Swaab also 
“‘aphorises’’ that truth, but not so pithily. “A 
knowledge of men,” he writes, “‘ is more to be desired 
than a knowledge of integral calculus, and by all odds 
it gives one a better chance in life.” A fact, indeed. 


Success. 





If you can only know one of the two, know men ; but 
if you can know both, then by so much will you be the 
better than the possessor of one only. 


* * * * * 


No manner of commemorating his 


I oad many years of devoted service to 
heaauecas the Royal Society of Arts could, 


2 we feel sure, be more agreeable to 
Sir Henry Trueman Wood than the establishment— 
if that is the proper word—of a series of lectures to 
be known by his name, and to deal, as we understand, 
with a subject he has always had close to his heart— 
the history of the development of the indus-ries of 
Great Britain. It was, too, particularly appropriate 
that Sir Dugald Clerk should be the first lecturer, 
for the idea originated with him, and there are few 
mea more capable of giving a sane general review of 
invention—the proper object of the inaugural lecture 
—than he. Sir Dugald attacked a difficult task with 
the same clear logic that he displayed in his presi- 
dential address to the Society. He sought to exhibit 
the distinction between discovery and invention, 
and the attempt merited the encomium that Sir 
Henry passed on it when he said that “ he had read 
a good deal about the history of invention, but he 
had never come across so lucid an exposition of the 
essential difference between scientific research and 
practical invention.’ Sir Henry added that the 
whole lecture was founded on a favourite text of his 
own—‘ that no man ever invented anything,” by 
which he meant that every invention is preceded 
by all that had gone before and springs out of it. 
In a general way this may be accepted as a truth, 
and it is worth observing that it has always been 
recognised by the Patent-office, which invariably 
describes new inventions as “ improvements,” but 
invention, in the course of time, has come to possess 
@ specific meaning, the association of known devices, 
contrivances or processes for a new purpose, and 
within that limitation there are certainly “true and 
original inventors.’”” However, that is but a small 
matter, and we may hope with Sir Henry that the 
first lecture of the series will set a standard for later 
lectures, and that they will deal in a similar manner 
with various branches of “‘ the application of science 
to human progress.”” We may add that numerous 
and long excerpts from the lecture will be found on 
another page of this issue. 








OBITUARY. 


EWING MATHESON. 


WE have to announce, with regret, the death, 
which took place on the 7th inst., of Mr. Ewing 
Matheson, who was, until recently, a managing direc- 
tor of the Farnley Iron Company, Limited. 

Mr. Matheson was born in London on February 
26th, 1840, and he was therefore approaching the 
completion of his seventy-eighth year at the time of 
his death. He received his early engineering train- 
ing with Andrew Handyside and Co., of Derby, and 
of that firm he was a partner or director during the 
years 1873 to 1903. Among the structures which 
were built by the firm under his directions were St. 
Pancras (London) and St. Enoch’s (Glasgow) Statio.s, 
the Central Station at Manchester, the roofs of the 
Agricultural Hall and Olympia, as well as a large 
number of bridges ia this country and abroad. 
Between the years 1874 and 1903 he was associated 
with the late Mr. R. C. Grant as consulting engineer 
in London. The half-yearly Engineering Trades 
Reports, which were published by Matheson and 
Grant during a pericd of 25 years, and for the pre- 
paration of which, we believe, Mr. Matheson was 
alone responsible, were widely know at home and 
abroad, and regarded as authoritative. 

Mr. Matheson became a managing director of the 
Farnley Iron Co., Limited, in 1887, and continued 
to take an active part in the management of that 
firm till 1915, when he retired, though he retained 
a@ place on the board until his death. He was for 
many years closely connected with the Leeds Chamber 
of Commerce, and also served as an Alderman, in 
which position he was Chairman cf the Electricity 
Committee. Until a year or two ago, when his 
health began to fail, Mr. Matheson had al! his life 
been @ man of indomitable energy, with wide 
intellectual interests. In the midst of a very 
busy life he managed to find time for a corsider- 
able amount of writing. His first book, “‘ Works 
in Iron,” which was published in 1873, classified the 
various kinds of iron structures, with many examples 
taken from the works of Andrew Handyside and Co., 
before the time when steel had come into generz! use 
for structural purposes. Other published works of 
his are his ‘‘ Aid Book to Engineering Enterprise,” 
and ‘‘ Depreciation of Factories, Municipal and In- 
dustrial Undertakings and their Valuation.” He 
wes also for many years a valued contributor to the 
columns of THE ENGINEER. He wes an ardent advo- 
cate of progress and efficiency in matters connected 
with engineering; and he kept himself exceedingly 
well informed regarding all matters bearing either , 
directly or indirectly upon his profession. 

Mr. Matheson was elected a member of the Insti- 





tution of Civil Engineers in May, 1876. 
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REINFORCED CONCRETE 


SHIPBUILDING YARD AT 


MOSS, CHRISTIANIA 




















REINFORCED CONCRETE SHIPBUILDING IN 
NORWAY. 


As the question of using reinforced concrete for ship- | 


building is being widely discussed at the present time, it 
will doubtless be of interest if we place before our readers 
the following information regarding the Fougner Steel 
Conerete Shipbuilding Company, of Moss, Christiania, 
which has done a considerable amount of successful 
pioneer work in this direction. 
ments have been tried in different countries in the direction 
of building reinforced concrete lighters and barges, and 
other small vessels. Some have been successful, others 
have not. The Fougner Company has begun to build 


During recent years experi- | 


real sea-going vessels systematically and on a large scale. | 


Some little time ago it was announced that this firm had 
completed the first reinforeed concrete motorship, and that 
the vessel had successfully passed through her trials 


Shortly before that the company had completed the con- 
struction of the first floating dock which has ever been 
built of the same material. 

The company was founded by Mr. Nic. K. Fougner, a 
Norwegian engineer, who is its managing director. For 


some years before the war Mr. Fougner had been experi- | 


menting and developing his ideas in the United States, 


Great Britain, and for the last four or five years in the Far | 


East. 
that his scheme was feasible and practical, he returned to 
his native country after twelve years’ absence, and began 
building reinforced concrete lighters for a start. In May, 


Having satisfied himself by practical experiments | 


1916,a company was formed,and a yard built at Moss, 


near Christiania—see the accompanying engraving. 


As is the case with everything new, Mr. Fougner did | 


not at first find that it was all easy sailing. 


He had to |} 


overcome a good many objections brought forward by | 


people who lacked faith in the new method and imagi- 
nation to see its possibilities. A Swedish professor and 
expert, for example, is said to have stated emphatically 
that a floating dock of reinforced concrete could not 
possibly be built strong enough tostand the stresses to which 
it would be subjected and still be workable. Others— 
and such comments were not lacking in the British Press— 
stated unhesitatingly in articles and technical discussions 
that the scheme was not worthy of serious consideration. 
Some denied that even lighters could be successfully built 
of ferro-concrete, and asserted that as for sea-going ships 
the engines would vibrate to such an extent that the 
whole conerete construction would be shaken to pieces, 
whilst the action of the waves would speedily cause a 
vessel to disintegrate, or possibly to break in half. 

In spite of these cheerful predictions Mr. Fougner 
started to build a sea-going vessel on his system and 
entirely of reinforced concrete, and gave it the name of 
Namsenfjord. The ship, which is illustrated on page 520, 
is of 200 tons deadweight capacity, and is fitted with a 
3olinder crude oil engine of 80 brake horse-power, which 
gives her a speed of 7$ miles per hour. Three months 


ago the Namsenfjord was thoroughly tested in a heavy 


gale in the Christiania Fjord with the Norwegian Shipping | 
Authorities on board, and since then she has been trading | 


on the coast and in the Christiania Fjord with different 
cargoes, such as sand, flour, and lumber. We are informed 
that wonderful stability and easy sea-going qualities 
were found in the new ship from the beginning, and that 
the vibration from the engine was slight. 

As a result of its initial suecess the company has now 
on hand a number of contracts for sea-going ships of various 


sizes. It is now building standard types of ships of 600 


and 1000 tons deadweight, motor-driven, for oversea and | 


coasting trade. In a couple of months the two first 


fireproof, they do not rust or rot, and are not attacked 
by borers. 

We gather that the company has now obtained Lloyd's 
elass Al for Seandinavian Coasting Service for its motor 
ships. 

On page 520 we give not only a view of the Namsenfjord 
undergoing her trials, but also of the vessel itself just 
before its launch, which was effected sideways. In the 
background will be observed the reinforced 
floating dock, alluded to above, engaged in lifting a rein 
foreed concrete boat. 


concrete 








A TUBE ROLLER-WELDING MACHINE. 


A MACHINE designed for the purpose of roller-welding 
tubes has recently been introduced by Hollings and Guest, 


in the presence of the Norwegian shipping authorities. | Limited, of Thimble Mill-lane, Birmingham. It is illus- 


trated in the accompanying engraving. The body is built 
up of steel joists, of channel section, and across the bottom 
members is bolted a steel mandril, on to which the tubes to 


THE ECONOMICS OF COAL. 


Proressor Henry Lovuts (Professor of Mining at the 
Armstrong College, Neweastle-on-Tyne), President of the 
Society of Chemical Industry, read a paper before the 
London Section of that Society on Tuesday, December 4th, 
in which he discussed the future of Great Britain as affected 
by the economics of its coal supply. It was, he said, too 
often overlooked that Britain’s greatness is built essentially 
upon the foundation of abundant and cheap coal, and it 
was impossible to doubt that when the supply failed us 
the hour of Britain’s decadence will have struek. He 
therefore discussed in detail the various items of cost 
appertaining to coal supply. Selecting the year 1913 and 
taking a certain number of what might be called successful 
collieries, he arrived at the following percentage values 
of the various items :—Royalty, 5.35; wages, 62.55; 
materials, 16.45; administration, 7.0; interest and 
profit, 8.65. In that year the cost of coal at the pit’s 
mouth averaged 10s. 1.5d., and the price of seaborne coal 
delivered into barges in the Thames was given officially as 

















TUBE ROLLER-WELDING MACHINE 


be welded are pushed. There are two hydraulic cylinders, 
one vertical and the other horizontal. The former is 
carried on wheels that run inside the top channel members 
of the frame. Attached to the ram of this cylinder is a 
large roller, and the head of the ram of the horizontal 
cylinder is attached to the head of the ram of the vertical 
cylinder. 

The action of the machine is as follows :—The tube at 


| welding heat is slid on to the mandril; the valve of the 


vessels of these types will be completed, and we gather | 


that 
will havea yearly output of about 30,000 tons deadweight. 
At it, too, floating docks destgned to lift vessels of 15,000 
tons deadweight could also be constructed. 

The advantages claimed by Mr. Fougner for his method 
of shipbuilding are low cost and greater rapidity of con- 
struction; reduced maintenance expenses, 
painting is required for the hull excepting some compo- 
sition on the bottom to prevent growth; the vessels are 


since no | 
| the machine close together, so that they can readily be 


when the yard has been finished as designed, it | 
| is then opened, and the roller is dragged along over the 


vertical cylinder is then opened, and the roller is forced 
down on to the tube. The valve of the horizontal cylinder 


tube. Each of the cylinders, vertical and horizontal, has 
an automatic ‘“‘ withdraw,” so that the horizontal ram can 


| force the roller backwards and forwards along the weld 


until the latter is satisfactorily made. The two working 
valves are manipulated by levers arranged at the side of 


operated by one man. 


21s. Whoever looks at the future, whether it be in respect 
of coal or anything else, can only reckon in terms of 
increased output, and the problem facing the economists 
in the coal industry is how to increase output and 
simultaneously maintain, if not increase, the already 
enhanced wages. Obviously, anything that can be done 
towards reducing the cost of the other items than labour 
in the above is of relatively small consequence, for the 
price of labour is so high that it becomes the pivot of the 
whole question. For instance, neither the colliery 
proprietor’s profit nor the coalowner’s royalty leaves much 
margin for reduction. Yet something might be done in 
these directions by co-operation. If all the collieries in a 
coalfield were federated and administered as one large 
unit the costs of administration would be reduced and 
selling charges would be greatly diminished, because the 
elimination of competition would avoid the necessity for 
the numerous agents and merchants who are now main- 
tained by the coal trade. Supplies of materials could 
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probably be purchased to better advantage and more 
cheaply by such an organisation, which could also maintain 
a staff for the special purpose of conducting researches, 
with a view to cheapening production on a seale that is 
impossible at present with individual companies. Above | 
all, if the coal production of the country were concentrated 
in the hands of a very small number of large organisations | 
of this character, it would probably be possible to mark 
out definite areas within which other coalfields would 
refrain from competing, and thus reduce the amount of 
transport of coal to a minimum. 

But when all is said, it is on labour that the future 
really depends, because economies of the kind indicated 
above are bound to come in the ordinary course of natural 
development. If the rate of wages per day is not to go | 
down—and Professor Louis and others do not think it is 
in the least likely to do so—the only chance of reduction 
in this item would be found in increased output. But, as 
was pointed out in the discussion, increased output ought 
to reduce the price, and then wages which are based on the 
selling price would fall. Obviously, the right alternative 
is that wages should in future be based on output. 
Increased output, it is suggested, might be obtained to 
some extent if it were possible to get the coalminer to see 
that the only salvation for the industry in the future lies 
in increased production, or it might be brought about by 
the more extensive and better application of mechanical 
methods. There is little doubt that trade union restrictions 
on output have retarded progress in the mining industry, 
as in other directions. Owners have hesitated to incur 
large capital expenditure upon coal cutting and other 
machinery in the absence of a guarantee that an increased 
output would follow. 

There are some who seem to think that a simple remedy 
for overcoming the restriction of output, or rather the 
apathy to increased output, is awaiting us in more 
scientific management ; in other words, bonus systems 
based upon output in which the men are given a guarantee 
that their rate will not be decreased just because their 
output is increasing, and they are, in consequence, earning 
very high wages. It is the fact that in America the 
output per man per year is many tons more than the 
British, and that with increasing output the cost of 
production has decreased with wages very much higher. 

Another economic factor to which enormous importance 
is attached is the export of coal. In the five years prior 
to the war we exported the equivalent of two years’ 
production, and between 1873 and 1914 we exported, 
said Professor Brame, two thousand million tons, and if 
this rate is kept up the day when we should not have 
cheap coal would be brought appreciably nearer. 

On the whole, it cannot be said that any definite 
propositions were made as a result of the paper and 
discussion. Indeed, Professor Louis confessed that he | 
himself did not at the moment see a solution, although | 
he did not think it was beyond the wit of man. What 
was wanted was something which would interest the work- 
men in a district in the results of their particular industry, | 


coal or anything else. That is probably at the root of the | 
many labour troubles which we are now witnessing. 








ELECTRIC WINCH. 


ConsIDERABLE numbers of electric winches of the type | 
shown in the accompanying engraving are now being made 
for use on some of the principal steamship lines by John 
H. Wilson and Co., Limited, of Birkenhead. ‘The actual 
winch illustrated is rated to lift a working Joad of 3 tons 
at a speed of 120ft. per minute, and other standard sizes 
are for 5 and 8 tons direct lift and for lifting lifeboats. 

The motor for actuating the winch, shown in the en- 
graving, has been specially designed for use on shipboard. 
It is of the totally enclosed, water-tight type, and is de- 
signed to give 37 brake horse-power. The drive is through 
machine cut worm gearing, running in a totally enclosed 
oil bath. A double ball thrust washer is fitted on the 


worm shaft. The controlling gear comprises a water- 


| cases. 





tight master switch mounted on the motor, and a venti- 


lated relay controller and resistances, which can be arranged 
in any position away from the winch, so as to be un- 
affected by weather conditions. An emergency foot brake 
is fitted to the winch. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


A DEBATE on briquetting metal turnings and borings 
formed part of the proceedings at a meeting of the Man- 
chester Association of Engineers on Saturday last. The 
subject was opened by Mr. A. Harrison, who is associated 
with the firm of Tweedales and Smalley, Rochdale. Mr. 
Harrison described the machine used by this firm for 
making briquettes, and he said it had been successful with 
any kind of swarf except high carbon and alloy steel 
turnings. The machine is operated hydraulically, and 
total pressures graduated from 20 to 80 tons are employed 
on briquettes 34 diameter. The machine is turning out 
some 80 tons of briquettes per week of six days. The 
average weignt of the briquettes made of cast iron swarf 
is 7 lb., and the loss in melting was said to be only 7 per 
cent. With briquettes made of brass the loss in melting 
was said to vary between 5.1 and 8.2 per cent., with gun- 
metal from 4 to 6 per cent., and copper 10.4 per cent. 
With regard to aluminium swarf, Mr. Harrison said that 


| this briquetted easily when the swarf was small, but the 


loss was about 40 per cent., which he put down to corrosion, 
owing to the amount of cutting compound in the turnings. 
The cost of briquetting at the above works was given as 
follows :—Wages, Is. 6d. per ton ; electric power, ls. 8d. 
per ton; depreciation, 3d. per ton; 44d. for rates, 54d. 
management, and 5s. for repairs. The cost of the machine 
was about £600. That the subject is one of special interest 
at the present time was obvious from the number of 
members who took part in the debate. Mr. Onions 
described how his firm had succeeded in making gun-metal 
briquettes under a steam hammer and with a pressure of 36 
tons per square inch. Mr. Hirst said that his firm was briquet- 
ting 250 tons of brass per week with a melting loss of only 
3 per cent. The furnaces were of the M.R.V. type, coke 
fired, and the capacity 440 lb. He exhibited some excel- 
lent specimens of briquettes made from copper, brass, 
aluminium and cast iron, and mentioned that the loss with 
aluminium was 10 percent. He used power-driven presses, 
with toggle and knee joint and revolving table, and the 
pressures were from 15 to 20 tons. He mentioned that the 
firm of Sutcliffe and Speakman, Limited, Leigh, Lancs, 
was getting over the difficulty of dealing with steel turn- 


| ings by passing them through a machine for breaking them 


up preliminary to pressing. He said he had melted 
4004 lb. of brass turnings in 1 hour 20 minutes, and the 
resulting melt amounted to 387 lb. Similarly, with regard 
to copper, 425 lb. was melted in 56 minutes, and the total 
loss was about 14 1b. A flux of borax was used in these 
Mr. Cooke spoke of the great saving which his firm 


| had effected by briquetting cartridge turnings. He said 
| that prior to the use of presses for briquetting the loss in 


melting amounted to about 15 per cent., but that it had 
now been reduced to from 6 to 8 per cent., and there was 
also a saving of coke. He gave the cost of briquetting as 
100d. per hundredweight without shop charges. 

The remainder of the evening was given up to the 


| subject of the alignment of machinery, and led up to a very 


interesting discussion. The correct alignment of 
machinery being a matter of such vital importance in many 
branches of mechanical engineering, it is a wonder that 
more attention has not been paid to devising methods of 
greater accuracy than are frequently met with, for 
machinery produced to within fine error limits, and 
erected without careful alignment, is likely to be more 
troublesome in operation, and to wear out more quickly 
than a similar machine tooled within wider limits and 
aligned with precision. This remark applies, of course, 
more particularly to large machinery, such as turbines, 
steam, gas and oil engines. 

At the same meeting of the Association, Mr. G. E.Windeler, 
who is connected with the firm of Mirrlees, Bickerton 
and Day, Limited, of Hazel Grove, described a very 





neat method which is adopted in its works, and which 
gives results of the utmost precision. The system involves 
the use of an electrical signal device for taking finc readings, 
both from a steel wire and also from bars and trammels. 
For large vertical engines, say, 20ft. above the crank shaft 
to the top of the cylinder, with a crank shaft some 40ft. 
long, and with a diametrical piston clearance of 14/1000 
when cold, most accurate alignment is necessary, and the 
apparatus adopted by Mr. Windeler has been very success- 
ful. The bed-plate machined on the top and underside is 
accurately levelled on parallel strips both longitudinally and 
transversely. The crank shaft is then placed in its bear- 
ings and tested for parallelism with the planed surface of 
the bed, and at the same time the shaft journals are tested 
for concentricity with each other. Assuming that all 
is satisfactory, the columns are placed accurately in 
position, and the cylinders placed on top of the columns. 
A fine wire is then stretched across the whole length of the 
engine, the ends passing over uprights secured to the 
engine bed and adjacent to the ends of the crank shaft. 
Suspended at each end is a non-magnetic plumb-bob of 
sufficient weight to keep the wire taut. The wire is then 
adjusted so as to intersect the centre lines marked on the 
end of the crank shaft. Next, the cylinders are truly lined 
longitudinally to the wire and at the correct centres apart. 
Long wiros are then passed through each cylinder, reaching 
down to the crank cheeks, and a heavy plumb-bob attached. 
This plumb-bob is immersed in an oil vessel to prevent 
oscillations. The wire is suspended over a metal bar with 
a rounded knife edge, so as to prevent kinking, and the 
metal bar is supported on hard wood insulating blocks on 
the top of the cylinder. One terminal of a dry battery is 
attached to the bar, and the other terminal is earthed to 
the engine frame with a telephone receiver in circuit. 
Contact between the suspended wire and the engine 
cylinder will therefore close the circuit and give an audible 
signal. A micrometer gauge is then set to a half the 
diameter of the cylinder, less half the diameter of 
the wire, plus half one-thousandth of an inch. When 
the wire is dead central with the top of the cylinder, 
therefore, and the micrometer is inserted, contact will be 
made between the wire and the cylinder, and a “ buzz” 
will be heard by the erector in a telephone receiver which 
he has strapped round his head. By taking plus and minus 
readings from the top and bottom of the cylinder, and 
between the crank cheeks, with an adjustable micrometer, 
any slight error can be readily detected, and the error can 
be rectified. Besides its extreme accuracy this system has 
the advantage that it enables the inspector to have both 
hands free for gauging. The apparatus is both portable 
and adjustable, and it enables complete records of align- 
ment tests to be kept by the makers for future reference. 








INSTITUTION OF WATER ENGINEERS. 


THE winter meeting of the Institution of Water Engi- 
neers was held in London on Friday, December 7th, 
under the chairmanship of Mr. Charles H. Priestley, 
Junior Vice-President, in the absence of the President, 
Mr. F. W. McCullough, of Belfast, who had just received 
news of the death of his son at the front. Three papers 
were presented, one dealing with water supplies as sources 
of power, and the other two with the theory of the air-lift 
pump. 

In the first paper Mr. Cecil H. Roberts, water engineer 
to the Aberdeen Corporation, pointed to a few of the ways 
in which the meagre water power supplies of the United 
Kingdom might be used to better advantage. His first 
proposal was that the generation of electricity might be 
combined with the supply of water, the pumping of water 
constituting a useful day load for the electrical plant. 
He proposed also the utilisation of the water on its way 
from the impounding reservoir to the service reservoir. 
Some watersheds were capable, he said, of supplying as 
much as 100 million gallons of water per day from a 
considerable elevation, and the difference in level between 
the impounding reservoirs and the service reservoirs varied 
in different waterworks up to and over 500ft. The author 
admits that there were many instances in which the capital 
expenditure involved in such works would be out of 
proportion to the available revenue ; but, on the other hand, 
he claimed that there were cases where it would be decidedly 
advantageous to modify the design of the waterworks 
to bring some of this water power into external use, and 
seeing that every 1000 horse-power developed by the 
combustion of coal absorbed some 10,000 tons of coal per 
annum, this asset would be to the national advantage. 
Another possible source of power was the overflow from 
impounding reservoirs which generally took place in the 
winter. 

When the difference between the level of the impounding 
reservoir and that of the town to be supplied was consider- 
able, it might be possible, without prohibitive additional 
cost, to construct the power-house some distance from the 
impounding reservoir, and at a lower level, in order to 
secure a greater pressure for the turbines. This course 
would render possible the taking of additional water from 
neighbouring watersheds, would increase the capacity 
of the power plant, and reduce the cost of the machinery 
owing to the greater head of water. As to disposing 
of the electric power so generated, Mr. Roberts suggested 
supplying small towns and villages in bulk or individual 
works, and he also looked forward to this means of 
generating power as helping partly to solve the problem 
of supplying agricultural areas. Opposition to the 
combination of water and electricity works in this way 
was anticipated, but in view of the national value of cheap 
power for industrial purposes, and the necessity for 
conserving coal supplies, the hope was expressed that 
such opposition would not be great. 

It cannot be said that the discussion carried the matter 
very far, but some interesting information about the 
Loch Treig scheme of the British Aluminium Company 
was given by Mr. W. J. E. Binnie. Particulars of this 
scheme may be found in THE ENGINEER of November 23rd, 
page 463. The influence of head of water upon the 
capital cost of the plant was emphasised by Mr. Binnie, 
who referred to a scheme for the British Aluminium 
Company with a head of 920ft. in which the capital cost 
was just half that of another scheme with a head of 53ft., 
notwithstanding that the circumstances in the latter 
case were ideal from the engineering point of view. Upon 
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this same point, it is of interest that a turbine of 500ft. 
head cost £1 per brake horse-power, whilst a turbine for 
a 25ft. head worked out to £4 per brake horse-power. 

The author mentioned in the paper that under favourable 
conditions water power could be obtained at 40s. and less 
per horse-power per annum. The figure was challenged 
by several speakers. Mr. Binnie said it worked out to 
0.072d. per unit. He thought, however, we could 
rely upon getting 200,000 to 300,000 horse-power at 
prices varying from £2 10s. to £6 10s. per horse-power 
per annum, according to circumstances. Mr. Roberts 
replied that Mr. Binnie’s own figure of 14/,,d. per unit 
worked out at 28s. per horse-power per annum. Incident- 
ally, it was said that there are three Committees, pre- 
sumably Government, investigating the available sources 
of water power in Great Britain. 

The two papers on air lift pumping were contributed 
by Mr. Charles Anthony and Professor Alex. H. Jameson 
(King’s College), and form a useful corollary to the paper 
by Mr. Purchas, read at the recent meeting of the Institu- 
tion of Mechanical Engineers. 

Mr. Anthony describes his own paper as an attempt 
to develop a rational, though summary, theory of the air- 
lift pump, to trace the influence of variation in diameter 
of eduction pipe, lift rate of output, and ratio of dip to 
lift, on its werking, and to ascertain its overall efficiency. 
Professor Jameson, at the request of the Secretary, and 
in the absence of Mr. Anthony, assisted in the editing of 
Mr. Anthony’s paper, and then wrote a subsidiary paper 
in which he illustrated Mr. Anthony’s theory by means 
of a numerical example, and then prepared diagrams upon 
which he plotted his co-author’s curves of yield and 
efficiency, together with the results of all the actual 
experiments he was able to collect. In Professor Jameson’s 
opinion, Mr. Anthony’s theory does not appear to square 
with all the facts, but’ he thinks it agrees with some of 
them, and that it seems a distinct improvement on previous 
theories, while it has the advantage of being easy to 
apply. 

While not entering into the detail of Mr. Anthony’s 
theory, we give the gist of his conclusions :—(1) That the 
low efficiency of air-lifts is due to the impossibility of 
compression under ideal isothermal conditions; to 
slippage of air; and to great loss of kinetic energy 
owing to the high velocity of discharge, of which the last 
named might be diminished, when conditions permit, 
by giving the rising limb an expanding conoidal form. 

(2) That the efficiency varies as the ratio of dip to lift, 
attaining a maximum in general about the ratio 3 to l, 
but that when working against small heads the most 
efficient ratio of dip to lift increases, since, just as there 
exists a critical maximum velocity of the mixed air and 
water beyond which the efficiency falls off rapidly, there 
likewise exists a critical ratio of air to water space in the 
eduction pipe, above. which the law of slippage increases. 
For this reason the author’s tables and curves have not 
been extended beyond a 2 to | ratio of air to water space 
in the eduction pipe. Subject to that proviso, and giving 
due weight to practical considerations, the best ratio of 
dip to lift is found in general to lie between the values 
2 and 3, but the higher the efficiency of the compressor the 
greater the ratio of dip to lift which yields the best result. 

(3) That the efficiency increases with the rate of output 
to a maximum which in general corresponds to a rate of 
from two-thirds to three-quarters of the “* commercial 
maximum.” 

(4) That the efficiency within limits increases with the 
lift at high rates of output, and decreases at low, while 
for intermediate values, in the vicinity of the most 
_ efficient rate of output, the efficiency is more or less 
independent of the lift. 

(5) That the efficiency in identical ratios of dip to lift 
varies inversely as the diameter of the eduction pipe, 
but it must not be forgotten that the capacity or rate of 
output itself varies approximately as the cube root of 
the eighth power of the diameter. 

(6) That consequently, when the problem is not limited 
—as is, however, often the case in this type of plant on 
grounds of space—to securing, even at the cost of some loss 
of efficiency, the largest possible output from a given sized 
well, the employment of a larger sized air-lift working 
at a lower rate than the “commercial maximum ”’ is 
expedient. 











PROGRESS IN THE METALLURGY OF COPPER. 


In his second Cantor Lecture at the Royal Society of 
Arts on the subject named above, on December 10th, 
Professor H. C. H. Carpenter discussed the manner in 
which the British copper smelting and refining industry 
gradually diminished simultaneously with the increase in 
the Americanindustry. British copper mines had dis- 
tinetly short lives. Thirty-five mines had a life of 20 
years, forty a life of 10 years, thirty-five a life of 5 years, 
and 114 mines lasted less than five years each. In the 
decade 1801—10 the output of copper in the United King- 
dom was 65,000 tons, and the selling price was £160 per ton. 
During a number of subsequent decades there was a sub- 
stantial increase in the output, but by 1891-1900 the 
output had dropped to 5660 tons, and the selling price to 
£55 per ton, the decline setting in in 1861-1870 and con- 
tinuing. A great expansion took place in 1821-30, owing 
to the introduction of steam hauling and pumping 
machinery in the Cornish mines. In the next decade foreign 
ores were imported from Chili, and in the succeeding decade 
ores came into the United Kingdom from the United 
States, South Australia, and Cuba. Notwithstanding the 
great increase in the output the metal was readily absorbed, 
being extensively applied to the sheathing of wooden 
ships. At that period most of the world’s copper was 
smelted at Swansea, but from 1845 onwards the British 
industry declined. The period 1851-60 was a critical one. 
Early in the nineteenth century a body known as the 
Associated Copper Smelters of Swansea was formed, 
apparently with the object of keeping the price of copper 
ore and rsgulus low, and the selling price of tough and other 
kinds of copper high. It was a favourable time for the 
operations of the company, because there was an abund- 
ance of ore and a growing demand for copper, and this 
condition of affairs made the Swansea refiners difficult to 
deal with. At this period Chili was the greatest producer 


of ore, and as the operations of the Swansea refiners 





resulted in a low price being paid for the imported ore, the 
mineowners were forced to seek a remedy, and they put up 
smelting plants near the mines and exported metal instead 
of ore. As showing the extent to which this was done, it 
was pointed out that, whereas in 1851—60 214 per cent. of 
ore, 38 per cent. regulus, and 40} per cent. of bars were 
exported from Chili, in 1886-95 the proportions were, ore 
1} per cent., regulus 34 per cent., and bars 95 per cent. 

Then came developments in Spain and Portugal, which 
resulted in the formation of the Rio Tinto Company to work 
the deposits there, under conditions more favourable than 
anywhere else in the world, the ore being worked on the 
surface. The extent of the increase in output from these 
deposits is shown by the export of 537,300 tons of copper 
in the period 1891-1900, against 3850 tons in 1841-50. 

It was from 1881-90 that the United States rose to its 
present position in the supply of copper, the chief districts 
of supply being Arizona, Montana, Michigan, and Utah. 
At about this time also Japan, in spite of crude methods, 
became an exporter, and the improvements in the methods 
adopted there, said Professor Carpenter, were due to 
Professor Gowland, who went from England and erected 
the first smelting plant in Japan. The decline of the Chili 
exports also began in this decade, and by 1891-1900 
America supplied 50 per cent. of the world’s copper. In 
the period 1841-50 she produced 2400 tons, but this had 
increased by 1891-1900 to 1,939,940 tons. In 1912, the 
last year before the war for which figures are available, 
America produced 592,400 tons, against 67,600 tons by 
Japan, and 63,200 tons by Great Britain, the next two in 
order of output among the countries of the world. The 
greatly increased demand due to the war has been met by 
the United States, and in 1916 the output was 865,000 
tons, a remarkable achievement, quite inadequately 
realised in this country, and the value of which to the 
Allies it was impossible to over-estimate. 

In the early years of the nineteenth century the bulk of 
the metal was absorbed in the engineering and shipbuilding 
industries, but during the latter part of that period the 
increased demand was due to the electrical industry, which 
continued to absorb two-thirds of the entire copper output. 
The demand for copper for electrical purposes continued to 
increase, and had not been affected by the advance in 
prices, as hitherto there had been no substitute for copper 
for electrical purposes at anything approaching the pre- 
war price of copper. Price, however, had been greatly 
influenced by financial speculation, so that it had neces- 
sarily fluctuated considerably from year to year until 
recent times. 

In the last decade of the nineteenth century very great 
advances were made in the technique of copper smelting 
and refining. This progress had continued during the 
opening years of the twentieth century, and had left 
America in a position of unchallenged supremacy, although 
Professor Carpenter did not say that position was un- 
challengeable. These improvements included advances 
in mining and dressing the ore, the use of mechanical 
roaster furnaces, an enormous increase in the output both 
of blast and reverberatory furnaces, the recovery of metal 
values from furnace waste gases—an entirely new develop- 
ment—the adoption of electrolytic refining followed in 
many cases by furnace refining, and the recovery of 
metal values in the copper, which more than pay for 
their extraction, and, more recently, the application 
of the flotation process to low grade ores, tailings, 
and slimes. British workers had played a great part 
in this development. Welsh furnaces were still to be 
found in most of the great centres, and large numbers 
of Welsh workmen went to the United States when the 
centre of gravity of the industry shifted there. The greatest 
stimulus to the adoption of new and improved methods, of 
course, in America was the change from old-fashioned 
ideas, and the absence of any necessity, when devising 
new processes, to be anxious about capital invested in 
existing plant. Thus ideas could be developed with 
originality and vigour. Again, American supremacy was 
founded on the possession of enormous reserves of ore. 
Moreover, the American copper groups, realising that the 
industry depended upon an adequate supply of ore, had 
secured control of ores in Mexico and Chili. The size of 
operations in America had had a marked effect upon the 
technical practice, and to that extent were the industries 
in this country and America differentiated. In America 
the industry had been developed upon uniformity of ore, 
whereas here it had been built up on diversity of ore 
mixtures. 

The lecturer concluded with a description of the werks 
and process of the Anaconda Copper Company, as they 
existed in 1913. They were, he said, a complete epitome 
of the best technical practice to be found anywhere, but so 
great had been the progress since, that these works had 
been completely reorganised with astonishingly successful 
results. That reorganisation will be dealt with in the next 
and final lecture. 

The Anaconda Company owns 1168 acres of mineral 
claims at Butte, Montana, 13,000 acres of coal lands, large 
tracts of lumber lands, and its own water supply from two 
lakes. The ores are hauled 28 miles from Butte to 
Anaconda, the furnaces being fed direct from trucks. The 
works at Anaconda are on a site of 240 acres, and as the 
site is on a hill it has immense natural advantages in that 
it is possible to make the level of the delivery of the 
product in one building the level of the charging floor of 
the next. In the process at work in 1913 75 per cent. of the 
copper values in the ore were recovered, but that figure has 
since been much improved upon. 








USE OF INLAND WATERWAYS. 


Last September the Canal Control Committee issued an 
appeal to manufacturers, merchants, exporters and 
importers to extend the use of the inland waterways of the 
country for the conveyance of all kinds of traffic that can 
be carried by water. The County Purposes Committee of 
the City of London Corporation was instructed to consider 
the matter, and has now presented its report. It expresses 
its cordial agreement with the object of the Canal Control 
Committee’s recommendation, and is of opinion that 
senders of merchandise, by making every possible use of 
the country’s available inland waterways, and so relieving 
the pressure and congestion on the railways, will be serving 





their own interests and those of the country at large. 
The County Purposes Committee considers that the matter 
urgently needs development, both now and immediately 
after the war is over, and that the deficiencies in cheap 
water transport, arising from mistakes made in the past, 
can best be remedied by the setting up, under Act of 
Parliament, of a central body on the lines of the Port of 
London Authority. It points out that the subject is too 
vast to be within the scope of private enterprise, and that 
** piecemeal” legislation dealing with it is of little use. 
Although there is at present in England a great connected 
network of canals and inland navigations reaching most of 
the large industrial towns, the fact that they are in the 
hands of a multiplicity of companies or authorities, con- 
trolling systems of various lengths and dimensions, with a 
diversity of character and interest, and an entire absence 
of any uniformity of rates or conditions of traffic, prevents 
the full use of the waterways of the country being made by 
the public. The Corporation’s Committee believes that 
not only the public but the railway companies as well 
would benefit by an improved-system of waterways and 
waterways control; it points out that the railways, in 
order to handle goods that are heavy in bulk but low in 
value, much of which should be water borne, have at 
present to provide expensive but unremunerative exten- 
sions, side tracks, and terminal accommodation, all or most 
of which would be saved if the canals were in proper use. 








LETTERS TO THE BDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


WHY NOT MODERNISE IT ¢ 





GLOUCESTER AS A PORT: 


Sir,—Gloucester people pride themselves upon their anti- 
quities rather than upon their foresight. Relatively, old-age 
applies as much to its docks and waterways as to its pre-Roman 
origin and its cathedral. 

To encourage the expansion of trade, upon which nations 
live, up-to-dateness is imperatively necessary in this competitive 
and progressive world. Industrial expansion, manufactures 
and trade, otherwise material prosperity, is a basic necessity 
of welfare. Hence up-to-date transport facilities must be 
provided. With this brief introduction 1 proceed to discuss 
some of the vital points in the future of Gloucester. 

The Windjammer.—The windjammers of earlier days being 
of small burthen, could reach Gloucester along the course of the 
Severn from the Baltic and Black Sea with timber and grain, 
which formed the staple imports. Birmingham and the Midland 
towns have for many years been the chief users of these products. 
Gloucester became the third largest timber importing port in 
the kingdom, and a great milling centre. It still retains its 
stationary position in normal times. Up to 1914 the old port 
fostered continental export and import trades with Hamburg, 
Rotterdam, and other adjacent ports. 

The Bristol Channel is assumed to terminate at Sharpness, 
hearly half-way between Gloucester and Bristol. 

At Sharpness.—About sixty years ago a new era opened. 
A company was formed, called the Gloucester and Birmingham 
Navigation Company. This combination of Birmingham and 
Gloucester investors constructed new jetties at Sharpness, and 
a ship canal, sixteen miles long, thus connecting Sharpness 
with Gloucester. ‘The canal is navigable for ships up to 1200 
tons deadweight. Later, new docks were opened at Sharpness 
capable of handling ships up to 9000 tons burthen. These ships 
have their timber and grain cargoes lightered to Gloucester in 
large flat-bottomed barges. The river Severn is assumed to 
have its estuary at Sharpness. The freshet at that point is a 
straight continuation into the saline Channel. There being no 
bend, the river for nearly fifty miles inland is subject to a violent 
onrush of tidal waters locally known as the “ bore.” For ships 
up to 250 tons deadweight the Severn is always navigable in 
its reaches above Gloucester as far as Worcester and Stourport, 
whence there is a canal to Birmingham and Wolverhampton 
which will take barges or longboats of 40 tons. 

Choosing the Way.—From the foregoing statements it is clear 
that a couple of generations ago local speculating and trading 
magnates were faced by a dilemma with regard to the improve- 
ment of the navigable Severn between Sharpness and Gloucester. 
An alternative was open to them—either to deepen and dredge 
the thirty miles of river, or connect the city docks with the deep 
water at Sharpness by means of a canal. They chose the canal 
scheme, probably on account of the huge expenditure involved 
in the river project. 

Gloucester is again face to face with an improvement problem. 

In these fiercely competitive times it again becomes necessary 
to consider the advisability of either deepening the Severn 
or of increasing the dimensions of the canal so as to accommodate 
bigger tonnage. No doubt the canal route would be preferable 
to the river enterprise. 

Inter alia, the Scotch people contemplate spending over 
£20,000,000 in constructing a canal between the rivers Forth 
and Clyde and so connecting the North Sea with the Irish 
Channel. On one of the two projected routes about eight miles 
of rock will have to be mined. But this should prove only a 
small matter to modern engineers. 

The Serpentine Severn.—Between Sharpness and Gloucester 
the Severn narrows very sharply. It presents engineering 
difficulties certainly, but not nearly such formidable obstacles 
as the Americans conquered in the Panama Isthmus. 

During its tortuous course of thirty miles the Severn is 
unnavigable to deepsea ships in consequence of frequent shallows, 
mud and sand banks. Huge drifts of sand and mud in the 
centre of the stream become miniature islands green with 
verdure. It is very probable that the thirty miles might be 
reduced to twenty or even less if the river were diverted in 
several places and circuitous bends converted into straight 
reaches. The soil is mostly soft, non-petreous, and therefore 
easily worked. 

The Financial Question.—Probably the most serious trouble 
revolves round about finances. In this cc tion Gl t 
has a very wide, wealthy, and an influential public upon whom 
to call for money. First, there is Birmingham and Wolver- 
hampton, already financially and commercially interested in the 
port and its trade; also Worcester, Bromsgrove, Redditch, 
Dudley, Wednesbury, Willenhall, Walsall, and other industrial 
centres, including the Potteries. 

Moreover, in a great scheme of the magnitude suggested 
many investors might be found outside the radius commercially 
associated with Gloucester. Money on loan should be available 
from the coffers of the Public Trustee with certain reservations, 
and the help of the Great Western and Midland Railways 
would be assuredly afforded. 

Another item of value is the fact that if Gloucester again 
ventured upon port improvements many exporting manufac- 
turers in the Midlands now relying upon east and west coast 
ports would, if on account of transit costs only, avail themselves 
of the improved facilities and so help to expand the export trade 
at Gloucester. Moreover, the Forest of Dean coalfield itself, 
receiving an impetus, would certainly rail much of its coal to its 
natural sea-going outlet. At present Forest coal is exported 
coastwise at Lydney, opposite Sharpness, Lydney having only 
sufficient water for small craft. ‘True Forest fuel is not a steam 
coal, but it has excellent house qualities, and is very suitable for 
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gas, coke, and by-product purposes. It should find a ready 
market along the French coast and in Holland and Denmark. 

South Wales Ports.—It is noteworthy that the progress of the 
large Bristol Channel ports has been marked by the enrichment 
of many North of England men and Scotchmen. ‘These have 
been the trade expanders foreignwise. 

Cardiff and Newport owe their rise from small market towns 
to Northmen with large ideas and foresight. Barry is the only 
exception. The docks and railway there owe their origin to the 
late Mr. David Davies, of ‘‘ Ocean’”’ fame. From a one-house 
solitude it has risen in thirty-five years to a township of 
32,000 people. 

If Gloucester desires to live as an up-to-date port she should 
call to her assistance the Midland millionaires and rich manu- 
facturers, beginning by forming a City Committee, financed by a 
trifling special rate. Otherwise, according to a law of nature, 
decline is inevitable. 

Gloucester, December 7th. E. F. 


ENGINEERS AND INDIA. 


Sir,—I have considered necessary in the interests of all 
engineers to issue a word of warning to all those students who 
have in mind the taking up of an appointment under the Govern- 
ment of India. 

I hope that through your paper I mey approach the staff of 
engineering colleges and that they will enlighten the students 
under their care. The warning is simply this: ‘‘ Correctly 
and carefully to estimate the value of the appointment which 
they think of taking up.” In order that this estimate may be 
accurately made it is desirable for the student to compare the 
remuneration proposed for the appointment with the remunera- 
tion proposed for other appointments under the same Govern- 
ment. 

These comparisons have been made in Vol. I. of the report of 
the Royal Commissioners on the Public Services in India. 
The volume is published in London at 4s. 2d. 

Under remuneration the student should carefully consider pay, 
furlough allowances, leave allowances, rate of pension, and length 
of service after which pension may be earned. He should 
compare in each case the conditions for other services in India. 
Conditions of service in India are unknown to students, and there 
is none to enlighten them. 

A summary of the matters on which discontent is expressed 
by all the members of the service is to be found in a letter 
addressed to the Viceroy by the Secretary of the Civil Engineers’ 
Association, and dated Simla, July Ist, 1917. 

Petitions for redress have been presented since 1907, but no 
improvement has been granted, and the recommendations of 
the Royal Commission have increased the discontent. 

EXECUTIVE ENGINEER. 


FEED-WATER HEATING IN LOCOMOTIVES. 


Sir,—In your issue of the 23rd ult. we notice with interest 
a drawing of a water heater for locomotives, under the signature 
of Mr. W. G. Landon. 

The ideas suggested are similar to a feed-water heater with 
which we have been connected for some time past, and which 
has been in use on two of the railway systems in this country. 
There are slight differences, however, our apparatus having a 
separate unit in the smoke-box, thus making it adaptable for 
all engines without any alteration to the boilers, and at the same 
time using the waste gases from the boiler, without inconveniene- 
ing the cleaning. It has the further advantage of being easily 
removable for repairs. 

We claim and prove more uniform temperature in the boiler, 
and numerous trials with engines in actual service have shown 
large saving in coal, clean boilers, and considerable reduction in 
work for the fireman. 

With regard to Mr. Landon’s suggestion that the feed-water 
should flow along the bottom of the boiler or heater to tube 
plate A, rise to the top, and overflow into the boiler, we think 
that as the boiler space is so much reduced by the part required 
for the heater it would be unsafe to adopt this arrangement 
in a fast steaming boiler, as any sudden interruption in the 
feed would leave the hottest part starved for the time being 
and give an anxious time for the driver. 

It will also be seen that the boiler tubes passing through tube 
plate A would make the replacing of a few for repairs almost 
impossible. 

For Meap, McLEAN ANp Co., LimITED, 
C. E. Apams, Director. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters, Balderton-street, Oxford-street, W. 1. 
ORDERS. 

For the week, by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week.—Second-Lieut. F. Gaywood. 

Next for Duty.—Second-Lieut. E. A. Ullmann. 

Dritts :—WereEk EnpING Fripay, DecEMBER 2IstT, 1917. 

Monday.—No. 3 Coy., Left Half. Recruits. Signalling, 6.30. 

Tuesday.—Physical Drill and Bayonet Training, 7.30. 

Wednesday.—No. 1 Coy., 6.30. 

Thursday.—No. 2 Coy., 6. Signalling. Ambulance, 6.30. 

Friday.—No. 3 Coy., Right Half. Recruits, 6.30. 

Musketry.—Belvedere-road. Tuesday, Wednesday, and Thurs- 
day, 5.30 to 7. 

Note.—Christmas Holidays. Headquarters and the Range 
will be closed from the 22nd to the 28th, both inclusive. 

The Medical Officer will attend for the examination of recruits, 
&c., on Thursday at 6.30. 

Unless otherwise indicated all drills will take place at head- 
quarters, By order, 

MaciLeop YEARSLAY, 
Captain and Adjutant. 
December 15th, 1917. 








New Tyre or Locomotive In New ZEALAND.—H.M. Trade 
Commissioner in New Zealand (Mr. R. W. Dalton) reports that, 
according to a recent issue of the New Zealand Herald, a new 
type of locomotive has been employed on the Woodville-Taihape 
section of the Main Trunk Railway of the Dominion during the 
past three months. The first of the class was constructed at 
the Government workshops at Dunedin for service on the 
Canterbury Plains some two years ago. When tried over the 
level country between Christchurch and Oamaru, the new 
engine gave such excellent results that it was decided to try it 
over the sharply-graded section between Oamaru and Dunedin 
and there again it satisfied all tests. Four of the new engines 
were sent to the North Island some months ago and have been 
employed on the Wellington-Taihape section with good results. 
It appears that this engine can travel further than the compound 
engine without taking in water, and that it has a greater hauling 
capacity. Mr. Dalton adds that it is the policy of the New 
Zealand Government to construct in the Dominion as many as 
possible of the engines it requires, but, while this is so, he thinks 
that United Kingdom firms may be interested in the above 
information, which he has supplemented by forwarding three 
outline diagrams of the new type of locomotive. These diagrams 
may be inspected at the Department of Commercial Intelligence 


73, Basinghall-street, London, E.C. 2 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Trade and Opposing Government Departments. 


Necorrations are still proceeding with the 
Ministry of Munitions in respect of new prices for pig iron 
and finished material, and something definite is hoped for 
shortly. There is much doubt as to what extent finished 
iron will share in the advances given or pending, and the 
matter is causing anxiety to makers in view of constant 
additions to wages and other serious factors in production. 
On some descriptions of mill and forge products it is said 
profits are rapidly approaching the vanishing point, and 
generally ironmasters put the additions to cost of pro- 
duction since selling prices were last regulated at about 
£1 5s. per ton. Market conditions are so abnormal that 
they are not fortunately seriously affected by the awkward 
impasse over the question of price adjustment. 


Manufactured Iron Conditions. 


The bar iron houses are driven to refuse a con- 
siderable portion of the orders pressed upon them, owing to 
their heavy commitments. Strenuous efforts are being 
made to maintain production at the highest possible pitch. 
Makers are of opinion that the time has come when atten- 
tion should be given to a matter of prices. The present 
maxima of £15 10s., less 24 per cent., for Staffordshire 
marked bars, and £13 15s. net at works for merchant 
qualities, were fixed in the middle of last year, and costs of 
production have increased materially since then. Nut 
and bolt iron makers, unfettered by price restrictions, 
quote up to £14 10s. delivered to consumers in the district, 
and in justification they point to the present high cost of 
puddled iron, viz., £12 15s. per ton—a price never before 
seen in Staffordshire—and to increased fuel charges. 
Makers of small bars are called upon to meet a heavy 
demand, and prospective output is pledged well ahead. 
The export trade is mostly confined to the very small 
sizes down to *in., for which heavy extras are charged 
over the basis of £16 10s. per ton for jin. sizes. 


Warehouse Stocks. 


The alarmist view lately taken by some iron and 
steel merchants as to Government intentions with regard 
to stocks in warehouses turns out to be not altogether 
justified. It is now authoritatively stated that the 
warehouses may continue to stock and sell, but iron and 
steel supplied in warehouses is what is known as * P. 5,” a 
very low order of priority, which gives the merchant very 
slender hope of getting his wants supplied. Stocked steel 
may also be sent to any Government requirement on the 
order of the Government representative. 


New Pig Iron Maxima still Delayed. 


The stringency in the supply of pig iron supplies 
becomes increasingly pronounced as we approach the end 
of the year. Orders are greatly in excess of smelters’ 
reasonable prospects of fulfilment, and new business is not 
booked on anything like the scale of offers. Incessant 
pressure is being put upon makers to speed up deliveries. 
Despite the continued uncertainty of the position with 
regard to the new pig iron maxima, consumers are securing 
whatever supplies are available. Producers generally are 
more anxious to get on with the work in hand than to cavil 
over the evils of delayed Government action which they 
have no means of curing. Accordingly pig iron is being 
disposed of as fast as it can be made on terms about which 
unfortunately nobody knows anything definite. North- 
amptonshire pig iron houses show willingness to book more 
freely than they have done recently. They are apparently 
convinced that the price question will be satisfactorily 
settled, and, moreover, they are protected by the now more 
drastic clause in contracts to which I directed , special 
attention last week, that advances shall take effect from 
the date on which they are sanctioned by the Ministry of 
Munitions, and not merely on undelivered balances. One 
Northampton agent on ‘Change in Birmingham to-day 
(Thursday) reported that he was booking orders from 500 
to 1000 tons. Derbyshire firms still report great scarcity 
of foundry grades, even more than forge, and small lots 
only are offered to customers. 


Ironworkers’ Wages. 


Delays in Government departments do not 
prevent wage advances, which still go forward. The iron- 
masters connected with the Midland Iron Trade Wages 
Board have just granted a further bonus of 5s. per week 
to the men who do not come under the wages sliding scale 
of the Board. This is a sequel to recent advances applied 
to engineering and allied industries. Its non receipt by 
the day workers in the ironworks recently led to some 
discontent, with the result that the men purposely lost time, 


The New Maxima for Piate Shearings. 


After much hesitation by the Ministry of Muni- 
tions, a restricted price has at length been put upon steel 
plate shearings. Owing to the difficulty of getting steel 
sheet bars, all the available supplies being taken up for 
work of primary importance, plate shearings have been 
much sought after for re-rolling into sheets. An active 
trade has been done in this direction for about two years 
past. The price went to £11 10s., the same amount as 
ordinary plates, and £1 2s. 6d. more than the controlled 
price of sheet bars. It is stated that the demand was so 
keen that the cutting up of plates for re-rolling into sheets 
was not unknown. At any rate, a position which was 
already anomalous became absurd when the control was 
extended to sheets over two months ago. Steel slabs, 
plates, strips and pieces cut from plates suitable for re- 
rolling have now a maximum price of £10 7s. 6d. put on 
them. A detailed schedule of prices has also been applied 
to various gauges of plates, &c., produced in sheet mills. 
Owing to the preoccupation of the plate mills upon heavy 
work, a considerable overflow of other orders has to be 
dealt with in the sheet mills, and special prices are neces- 
sary in such cases. The most noticeable effect of the new 





order has been to quicken the demand for plate shearings, 
which has been held back since the early part of October, 
owing to the expectations that the Controller would effect 
a drastic curtailment in the price. Business rules brisk, 
the plate mills being offered more orders than they can 
entertain. Heavy wrought iron scrap remains in short 
supply, with an active demand at the full official price of 
£6 5s. basis. The forges are also calling for the higher 
descriptions of scrap in quantities larger than are available. 
Steel turnings are coming forward pretty plentifully, a 
considerable tonnage being bought for South Wales. 


Iron Tube Trade. 


The wrought iron and steel tube trade is getting 
restive about discounts, which have not been revised for a 
long time. The larger firms are controlled, and are less 
concerned than firms of small size, which are particularly 
loud in their demands for an advance in prices. So far, 
however, no movement is encouraged which tends to 
upset the market equilibrium. It is one of the anomalies 
of the war that gas strip material is now quoted on Bir- 
mingham Exchange at as high as £16 per ton—a figure 
which brings the price above that of Staffordshire marked 
bars. 


Machine Tool Trade. 


All branches of the Birmingham engineering 
trade remain very busy, and much overtime is still being 
worked. In the machine tool shops there is unlimited 
activity in the further equipments of branches of manu- 
facture upon which the exigencies of the war are making 
increasing demands. Orders continue to be given out for 
additional plant, which is required to augment the output 
of aeroplanes. Many machinists have as much work on 
hand as will keep them fully employed until the spring. 
There is no indication of any relaxation of the pressure so 
far as the home trade is concerned. So large a proportion 
of existing resourees is commandeered by the Government 
that there is difficulty in securing considerations of other 
claims. 


Birmingham Brassfoundry Trades. 


The facilities for trade in Birmingham brass- 
foundry have been greatly curtailed of late, both by the 
withholding of raw material and by the denial of permits 
for shipping supplies of finished goods to overseas markets. 
Those sections of the industry which are inapplicable to 
war work are accordingly carried on under increasing 
difficulties. Stocks of scrap have been pretty well worked 
out, and nothing adequate can be done to replace them. 
With the stringency of material becoming more and more 
severe, critical examination was made recently of the 
abnormally large share of Birmingham brassfoundry 
exports which were going to Holland. Steam fittings of 
every variety, and many other kinds of brasswork valuable 
in the prosecution of the war, were discovered as being 
continually called for in large volume. Happily the 
manufacturers co-operated with the authorities in putting 
an end to the traffic as soon as its significance became 
apparent. I state this to their honour. Large quantities 
of brass goods, which were made for shipment to Holland, 
are now being held in stock, permits to consign them else- 
where not being easy to obtain. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


ALTHOUGH certain revised prices for pig iron 
have now been announced in this market the general 
situation is much as it was, for the number of individuals 
actually affected by price changes are very few now in 
comparison with normal times. The change in the price 
of the Midland forge irons perhaps concerns Lancashire 
more than the foundry iron changes. It is some two years 
ago that the prices for manufactured iron in this country 
were fixed; and since then a very considerable increase 
in the cost of manufacture has taken place. During a 
part of the year, the attempt to obtain wrought scrap iron 
for the manufacture of bars, &c., at low prices was 
partially successful; but this failed, and it became necessary 
to raise the official prices in order that the trade might be 
kept going ; so that one may say that this material costs 
the manufacturer of iron about 30s. per ton more than it 
did when his prices for bar iron were fixed. Now there 
comes a big increase in his costs for forge pig iron, and on 
top of this there is to be reckoned a much greater expendi- 
ture for fuel. Labour is also an increasing difficulty. 
There are as a result many arguments in favour of raising 
the limits on manufactured iron, and one does not sce 
how they can be rebutted. The only question is whether, 
in this case also, the authorities propose to apply their 
theory of subsidies. This theory is, no doubt, dear to the 
official mind because of its element of secrecy ; for there 
is nothing dearer to officialdom than a secret. But whether 
the public is so enamoured of secrecy is quite another 
thing. 


Foundry Iron. 


The supply of foundry iron is now a subject 
which attracts a good deal of attention; and it deserves 
all that it can get. It is clear from the reports received 
from the Cleveland district that the pressure upon the 
production there is very great, and that Scotland will 
require increasing quantities. Probably the reason for this 
is to be found in the present position of shipbuilding. 
When the programme for ships is decided upon and the 
orders issued, the first result is a sharp demand for plates, 
angles and constructional steel. The demand for castings 
comes later, and this is what we may be feeling now. If 
so it is likely to increase rapidly as more vessels are ready 
to be dealt with, and the fact should be borne in mind by 
all who are interested in foundry iron. There was no 
news on the Manchester market about the prices of 
Derbyshire and Staffordshire pig iron, and sales were 
going on as usual at 102s. 6d. per ton for the former and 
98s. 8d. for the latter, delivered in the district, but, of 
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course, subject to any change in the maximum. It is 
being assumed by some people here that the Derbyshire 
iron is not to be treated in the same way as the irons of 
Cleveland and Lincolnshire. Certainly the advance in 
price is not a final settlement as regard those irons, and 
there is something else to come out. The demand on the 
Manchester market is as strong as ever, if not stronger, 
and it is clear that the sales made do not go nearly to the 
length of satisfying it. Scotch iron was selling steadily 
at the old prices, and it is quite likely that these may not 
be disturbed, for they were fixed disproportionately high 
at first. The demand for this class of iron is also well in 
advance of the supply. 


Steel 


There were no offers of American steel in the 
market with the exception of wire rods, and even in these 
the interest is diminishing. The nominal price is about 
£23 10s. c.i.f. Other classes of American steel do not 
come forward at all, and the theory that we shall have to 
wait at least until March for any development of this 
sort seems to be confirmed. 


Scrap. 

There is a big demand for heavy wrought scrap, 
and the dealers can command full prices. A sure sign of 
eagerness to buy is that consumers are less particular than 
before as to the quality of the deliveries. I do not mean to 
say that very inferior stuff would be passed, but only that 
the extremely critical attitude which is common to buyers 
of serap—and usually very necessary—is slackening off 
a little. This means, of course, that the buyer finds 
himself unable to pick and choose. The position in cast 
scrap is favourable to the dealers. Some large orders have 
been taken lately, but the demand is clearly not fully 
satisfied ; and one fancies that the coming shortage of 
foundry iron may have something to do with the desire 
to buy more scrap, and to get as much as possible in hand 
against possible eventualities. Dealers are still rather 
averse to selling; partly because of the rate of supply, 
and partly because the pig iron price question cannot be 
regarded as settled yet. Prices of cast scrap might be 
dearer, but, in my opinion, it would be much wiser to keep 
them down to the present level, say from 110s. to 112s. 6d. 
per ton for good ordinary quality, and not more than 
120s. for the best textile material. In steel scrap the 
market is quiet and a little dull. Heavy melting material 
is offered at 105s. on trucks, but one cannot see any great 
desire to buy it. Heavy steel turnings are also quiet at 
70s. on trucks. 


Metals. 

The copper prices remain unaltered. Buyers of 
alloys have been able to obtain fairly good gun-metal at 
£130 per ton, and now that tin is over £300, one cannot 
consider this to be dear. Merchants quoted English ingot 
tin delivered here at £301, and small lots. There was no 
price for lead. 


Technical Library for Manchester. 


All technical men in this district are united in 
desiring to have in this city a technical library worthy of 
the importance of such a great industrial centre, but there 
are differences of opinion as to how this great want is best 
to be filled. When the Engineers’ Club was first started, 
there was an idea of combining with the scheme an efficient 
library. There were some engineers in Manchester who 
would have gone even further and proposed to erect a 
large and important building to house not only the 
Engineers’ Club and library, but also to serve as a meeting 
place for all the different technical societies. The 
intervention of the war caused the latter scheme to be 
suspended, but it will probably be heard of again in 
happier times. In the meantime, technical men have to 
decide how the library scheme is to be best met, and with 
this object in view, Mr. L. Stanley Jast, the deputy chief 
librarian of the city, on Monday last, opened a debate on 
the subject at the Engineers’ Club. Unfortunately, the 
attendance of members was not as large as the subject 
deserved, but what it lacked in size was amply made up 
for in the very high quality of the speeches which were 
made, and the thoroughness with which the various 
schemes were discussed. Mr. Jast’s definition of a real 
library is “a collection of books made productive.” He 
said the technical library was a collection of technical 
books, and other printed material, with a special equipment 
for consultation, and under the charge of a trained library 
staff. The person in charge must be a librarian first, but 
he should have also sufficient technical knowledge to 
enable him to act as an efficient helper to the inquirer and 
reader for whose benefit the library is provided. Although 
Mr. Jast advocated a rigorous definition of the field of such 
a library and more rigorous selection of the books admitted, 
he saw difficulties in drawing a ring fence round such a 
collection. He, therefore, recommended bringing the special 
collection into close contact, under the same roof, with 
a large general library. In other words, he submited that 
the technical library should be part of the new municipal 
library which Manchester has to provide at some future 
date. It would have its own collection and equipment, 
and a special staff all coming under the centralised 
administration. Provided that special facilities such as 
private rooms be given for members of the different 
societies to make use of such a library, the scheme, 
I venture to state, would be more efficient than a technical 
library promoted by the societies individually or 
collectively, because it would have the advantage of a 
bibliographical staff and organisation which would be far 
too expensive for such bodies to provide, and I feel sure 
that the various societies, such as the mining, electrical, 
chemical and engineering societies, would be glad to help 
with their present collections of books. It is rather a pity, 
therefore, that the Libraries Committee of the Manchester 
Corporation has departed from this centralised idea in 
accepting the principle of isolation with regard to the 
Commercial Library that is to find a home in the new 
Royal Exchange Building. Finally, such a scheme as 
that outlined should have the co-operation and financial 
assistance, not only of the centre which it immediately 
serves, but of the nation, if the full benefits are to be 
secured. 





Wages in the Cotton Industry. 


The dispute with regard to an advance of wages 
in the spinning and manufacturing branches of the cotton 
trade has been settled by an all-round advance of 15 per 
cent. This advance will affect some 450,000 operatives. 
It will come into force on the pay day at the end of the 
present week, and is to remain unchanged until June 
10th, 1918. It was agreed to by representatives of the 
various employers’ and workers’ organisations, and has 
since been accepted by the workpeople themselves. The 
employers agree to the Cotton Control Board making 
such levies on mills running excess machinery as will 
enable the Board to continue unemployment pay at the 
present rate up to June 10th next. The claims made by 
the workpeople were for 32} per cent. for the spinners, 
bringing their wages up to 50 per cent. above pre-war 
rates, and 25 per cent. for the card room workers. 


Topical Subjects for Discussion. 


Everybody who attended the meeting of the 
Manchester Association of Engineers, last Saturday night, 
must have been well satisfied with the evening's 
proceedings, and could not have failed to leave without 
having added to his knowledge on two subjects of 
importance. Two short contributions to the Society’s 
proceedings were well received and discussed, and, I think, 
the Association would do well to introduce more such 
evenings into its syllabus. ‘* Quarter-of-an-hour ”’ papers 
on some single process or engineering problem are usually 
appreciated, and do more to elicit information and provide 
an all-round discussion than the very long contributions, 
which are largely made up of “ padding” obtained from 
engineering text-books, and data from previous publica- 
tions. The subject of briquetting has forced itself to the 
forefront during the war in connection with the economical 
utilisation of the enormous amount of metal swarf which 
the production of war material involves, and the unanimous 
opinion of those who took part in Saturday evening's 
discussion was that it was a paying proposition, provided 
that sufficient swarf was available to keep the presses fully 
employed. The economy in metal which briquetting 
effects compared with the remelting of the swarf in the 
old fashion is remarkable. One speaker said that the 
loss in melting brass had been reduced in this way to 
3 per cent.—a result one would hardly have credited even 
when dealing with ingots. The machines at present in 
use are modifications of the brick press, some utilising 
hydraulic and others mechanical power. Where these 
are unobtainable, passable results can be got with a steam 
hammer, but except as a convenience, there is not much 
to be said in favour of the steam hammer from the 
economic point of view. As the pressures have to be 
high—from 15 to 20 tons per square inch—briquetting 
machinery requires to be very stiffly built, and in any 
case there is sure to be considerable wear, owing to the 
nature of the work. 


Barrow-In-FurNeEss, Thursday. 
Hematites. 


The condition of the hematite pig iron trade 
shows no change this week. The demand for iron is 
maintained at the very high level that it has occupied for 
so long. On local account steel makers are taking big 
supplies, and nearly the whole of the make from the 
Barrow furnaces, and also from many of those in the 
Workington district, is so absorbed. The outside demand 
is also very full, and deliveries are being made as fast as 
possible, the whole of the metal going into prompt use. 
Prices are not changed, although an announcement is 
expected of an increase at any time. Parcels of mixed 
numbers cf Bessemer iron are at 127s. 6d. per ton f.o.t., 
and special brands are at 140s. per ton. 


Iron Ore. 


The demand for hematite iron ore is brisk all 
round. Local smelters have very big requirements, and 
are pressing for fuller deliveries, and are, in fact, taking 
most of the ore raised. At the mines there is a very great 
amount of activity, but more men are required in 
Cumberland, in addition to the miners recently started at 
the Hodbarrow Mines, and also in North Lancashire. 
Developments in mining property are going on all the time, 
especially in the Egremont district, in which several 
smelting concerns are interested. 


Steel. 

There are no new features to record in the steel 
At Barrow and also at Workington the stee] mills 
A good solid output is being 
maintained of several semi-manufactured sorts, the 
demand for which is exceptionally heavy. For finished 
steel the demand is easy, except for shipbuilding material, 
which is in urgent request on local as well as general 
home account. No. 2 plate mill at the works is busily 
employed, as also are the steel foundries. Rails are a 
limited business in these days. Pricesremain unchanged, 
with heavy rails at £10 17s. 6d. to £11 per ton; light rails, 
£14 to £14 10s.; heavy tram rails, £14 ; billets, £10 7s. 6d.; 
ship plates, £11 10s.; and boiler plates, £12 10s. per ton. 


trade. 
are very busily employed. 


Fuel. 

The demand for coal is steady, with prices running 
from 27s. 6d. to 30s. per ton delivered for steam sorts, 
with house coal at 30s. to 39s. 2d. per ton delivered. 
For coke there is a full demand, with East Coast qualities 
at 38s. 4d. to 40s. 6d. per ton delivered. Lancashire cokes 
are at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THE new order of the Ministry of Munitions, 
modifying the general permit relating to pig iron, has been 
the chief topic of discussion in iron trade circles this week. 


The order, however, does not appear to represent the whole | 


of the Government plans for enabling makers to cover the 





higher prices of fuel, &c. The new prices, which are retro- 
spective to September ,17th, are not expected to cause 
much trouble so far as home sales are concerned, as con- 
tracts have, for a considerable time, contained the neces- 
sary protective clause. In the foreign trade, however, the 
prices were fixed, and the position is therefore one of 
considerable difficulty. There has not been a great deal 
of business passing in the Cleveland iron market this week. 
December quantities for home consumers have all been 
arranged, though in some instances makers have been 
unable to fix up for the whole of the allocations granted. 
The truck position, however, is showing some little im- 
provement, and if this be maintained deliveries this month 
should be much better than in November. There are 
buyers in the market for forge iron over the first three 
months of next year, but there is not a great deal of this 
quality about, and makers are in no hurry to commit 
themselves. Several substantial sales have, however, been 
arranged. In the export trade shipments continue to be 
in a large measure held up, owing to the lack of tonnage. 
The home maximum prices are as follows :—No. 1, 99s.; 
No. 3 Cleveland, g.m.b., No. 4 foundry, and No. 4 forge, 
each 95s. Cleveland basic iron for home consumption is 
100s. per ton. The export prices are : No. 1, 121s. 6d.; No. 
3, 1l6s. 6d.; No. 4 foundry, 115s. 6d.; and No. 4 forge, 
114s. 6d. 


Hematite Pig Iron. 

Great activity prevails in the hematite pig iron 
trade. Makers are experiencing an extraordinary demand 
for their iron, and the whole of the output is going into 
immediate consumption. A considerably larger output 
could easily be disposed of. In a new scheme of prices for 
home trading, issued this week, makers may now charge 
an extra 2s. 6d. per ton when a customer specifies a par- 
ticular number, grade or analysis in the qualities covered 
by the term ‘‘ mixed numbers.” An extra 5s. per ton is 
allowed in the case of a specified analysis outside the limits 
covered by mixed numbers. The home maximum price 
for East Coast mixed numbers stands at 122s. 6d., and 
the export price to France and Italy at 147s. 6d. 


Iron-making Materials. 


Improved deliveries of foreign ore are reported. 
Coke is more plentiful, good medium furnace kinds realising 
35s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


There is no diminution in the ceaseless activity 
which has characterised the various departments of the 
manufactured iron and steel trades for months past. Still 
the output, enormous as it is, does not keep up to require- 
ments. Buyers state that they find that there is prac- 
tically no steel of any sort which can be contracted for. 
Producers of billets are committed to the fullest extent for 
many months ahead, and the stringency of the Govern- 
ment control of the furnaces allows but very little material 
to escape to ordinary trade channels. Business in finished 
steel, too, is practically impossible. The demand for shell 
bars is predominant, and the pressure for delivery is 
great. Shipyard requirements are being carefully 
organised, and there is a marked improvement in deliveries 
to the yards. While prices remain unchanged negotiations 
are proceeding with regard to readjustments, and an 
official announcement is expected very shortly. The 
principal quotations for home trading are as follows :— 
Steel ship plates, £11 10s.; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, £10 17s. 6d.; iron ship rivets, £19 10s.; common 
iron bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. The following are nominal export quotations : 
Common iron bars, £15; best bars, £15 5s.; double best 
bars, £15 12s. 6d.; treble best bars, £16; packing iron, 
£13 10s.; packing iron, tapered, £15 15s.; iron ship angles, 
£15 ; iron ship rivets, £19 10s.; steel bars, basic, £16 10s. to 
£17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; steel ship 
plates, Zin. and upwards, £13 10s.; ,in., £13 15s.; ;yin., 
£16; }in., £18; steel boiler plates, 20s. on the foregoing 
prices ; steel joists, £11 2s. 6d.; steel sheets, singles, £20 ; 
steel sheets, doubles, £22; steel hoops, £17 10s.; steel 
strip, £17 ; heavy steel rails, £11 5s. 


Realised Prices for Manufactured Iron. 


The ascertainment giving the production and 
average prices for manufactured iron for September and 
October was issued this week by the Board of Conciliation 
and Arbitration for the manufactured iron and steel trade 
of the North of England. The average net selling price is 
certified at £13 15s. 4.29d., as compared’ with 
£13 13s. 4.23d. for the previous two months. The sales 
totalled 8462 tons, comprising 8232 tons of bars and 230 
tons of angles, as compared with a tota] of 7855 tons in the 
preceding two months. The wages for December and 
January will remain unchanged. The return must be 
regarded as very satisfactory, having regard to the con- 
ditions prevailing. The output is maintained at a high 
level, despite the fact that all efforts are concentrated at 
present in expanding the steel production. 


Scrap. 

There has been a little more movement in one or 
two sections of the scrap trade this week, owing to a slight 
improvement in supplies. Requirements, however, are 
still considerably in excess of the scrap available, especi- 
ally in the case of heavy steel melting scrap. There is still 
a great disinclination on the part of holders to sell foundry 
scrap. There is a good deal of doubt as to how the change 
in pig iron prices will affect them, and they are making 
their position fairly secure by holding stock. The demand 
for heavy wrought iron scrap continues very strong, and 
the full maximum is readily paid. The position as regards 
ordinary steel scrap shows little change. Business is 
exceedingly quiet, many dealers declining to handle the 
material with only a 2}$ per cent. profit allowed. The 
principal quotations are: Wrought iron scrap, £6 5s.; 
wrought iron scrap mixed with steel or other materials, 
£2 10s.; second-hand rails, £10 ; heavy steel melting scrap 
without guaranteed analysis, £5 5s.; steel turnings and 
borings mixed with wrought iron or other materials, 
:2 10s.; all other classes, heavy or light, £5 5s.; heavy steel 
melting scrap, guaranteed analysis not over 0.04 per cent. 
phosphorus and sulphur, £6 5s.; not over 0.05 per cent., £6. 
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The Coal Trade. 


There is no material change in the Northern coal 
trade, and the same condition of quietness that has ruled 
during the past few weeks still prevails. The general 
outside inquiry for supplies has by no means improved. 
From Scandinavian quarters there is little circulating and 
business is practically confined to small lines from old 
customers. Official absorption has not been strong. On 
the whole colliery positions in both counties have been a 
shade better, but there is nevertheless very much room 
for improvement, more especially in the case of Durham. 
Blyth best steams, Tyne primes and second steams are all 
in good supply. The demand for the two former grades 
more particularly is insistent, and prices are firmly held. 
Steam smalls continue dull and neglected. The home 
request for coals, such as best and good second gas, coking, 
and special manufacturing sorts, continues strong, and 
business may be measured by means, for the time 
heing, of deliveries. Smithy coals are in active demand, 
as also are washed fuels—nuts and peas. Bunker coals 
continue a poor dragging business, confined mainly to 
superior qualities. As values are practically alike users 
naturally take the best for their money ; besides, the use of 
only good bunkers is officially ordained. Coke of all 
descriptions is in good all-round demand, and firm at late 
prices. The principal quotations are as follows :— 
Northumberlands : Best Blyth steams, 29s. 6d. to 32s. 6d.; 
second Blyth steams, 25s. 6d. to 28s.; Tyne primes, 29s. 6d. 
to 32s.; North Northumberland prime steams, 29s. 6d. to 
30s. 6d.; unscreened for bunkers, 23s. 6d. to 25s.; household 
coal, 22s. 6d. to 23s. 6d. for the home trade ; 28s. 6d. to 
32s. 6d. for export ; best Blyth smalls, 21s. to 22s. 6d.; 
North Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. 
to 32s. 6d.; peas and nuts, 3ls. to 33s. 6d. Durhams: 
Steam (locomotive), 3ls. to 32s. 6d.; special Wear gas, 
26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; second gas, 
23s. 6d. to 26s.; ordinary bunkers, 26s. 6d.; best bunkers, 
27s. 6d.; superior qualities, 30s.; smithies, 29s. to 32s. 6d.; 
peas and nuts, 3ls. to 33s. 6d.; coking coals, 26s. 6d. to 
27s.; coking smalls, 19s. 6d. to 20s. 6d.; patent oven coke, 
42s. 6d. to 45s.; blast-furnace coke, 33s. for home use, 
42s. 6d. for export ; gas coke, 32s. 6d. to 35s. 








SHEFFIELD. 
(From our own Correspondent.) 
Merchants on the Defence. 


Not only small iron and steel firms in this 
district, but many large firms also are prepared to 
pay tribute to the excellent services rendered in the past 
and in the present by the merchant class. There are 
numbers of businesses which, without the merchants, 
would be quite unable to carry on. When a proposal was 
made recently, therefore, that a special section of the 
Sheffield Chamber of Commerce should be arranged for 
merchants only, the Council of that body agreed at once, 
and already the section has a membership approaching 
one hundred. The suggestion came first, I believe, from 
the chairman of the Metal Section of the London Chamber, 
and this week a well-attended meeting of merchants has 
been held at the Cutlers’ Hall to consolidate the position. 
The complaint is that they have suffered severely from 
the growing number of restrictions imposed upon them 
by the Government, and they fear that unless some 
measure of self-defence is taken there will be a danger of 
merchants being squeezed out of business altogether. 
In their view there seems to be a deliberate attempt in 
certain quarters to treat them unfairly asaclass. Whether 
or not these fears are altogether justified it is not easy to 
say; but the fact that one of the chief officials of the 
Ministry of Munitions is to receive a deputation of 
merchants, almost immediately, clearly points to the 
Government’s willingness to discuss any points about 
which merchants feel aggrieved. That the Ministry of 
Munitions, which must be quite familiar with the sterling 
value of the services of genuine merchants, would agree 
to a deliberate act of injustice to them as a class it is hard 
to think, and probably the projected interview will do 
much to clear away misunderstandings on both sides. 
There may be an element in the merchant class that 
requires elimination. I mean there are certain men with 
neither warehouse for stocks from which consumers might 
draw supplies as required, nor expert knowledge of 
intricate trade matters and export and import customs 
and usages—men who are simply intent on benefiting by 
the “‘ difference ’—a very generous difference at times— 
which falls to them between the actual sellers’ price and 
what the buyer actually pays. Such men yield no 
equivalent service. They are, indeed, parasites, and could 
be very well done without. But their number in a 
district like Sheffield must be extremely smal]. Personally, 
I know of none. As to the others, the genuine merchants, 
their case will easily bear the light of investigation. They 
will not be eliminated. They cannot be, simply because 
they are very essential parts of the general machinery of 
commerce. 


Mining Engineering and Education. 


The Vice-Chancellor of the University has been 
speaking on the subject of University education in 
relation to mining engineering. The occasion was a 
meeting of the Midland Institute of Mining, Civil and 
Mechanical Engineers. The value of the work which 
Dr. Ripper is doing toward industrial reconstruction upon 
a broad, sound basis cannot be over-estimated. It was 
one of the most fortunate coincidences that his appoint- 
ment to the Vice-Chancellorship occurred when it did, for 
it not only gave Mr. H. L. Fisher to the nation as Minister 
of Education, but provided for Sheffield and the large 
districts it influences in South Yorks, Derbyshire and 
Nottinghamshire, a Vice-Chancellor who, as a practical 
engineer, can enter into the aspirations of the great steel 
and mining industries in the new opportunities opening 
out, and thus, in a very special manner, assist in the 
moulding of the future at the most important stage. 
Dr. Ripper’s services are deeply appreciated. They are 
constantly revealing themselves in some new form of 
usefulness. At the meeting referred to the Vice-Chancellor 


nrged the importance of building up in this centre of the 





coalfields a department for training efficiently the best | were not at all what makers were expecting, so that the 


type of student to go out into the mining industry after- 
wards and be responsible for the introduction of every 
possible form of improved method. It was essential, he 
urged, that a sufficient number of properly educated 
students should present themselves for the training 
which the mining department of the University offered, 
though hitherto the supply of such students had been 
altogether inadequate. Recently the directors of the 
Rothervale Colliery formulated a scheme for the training 
of youths intended to fill official positions above and 
below ground. Dr. Ripper referred to the scheme, and 
said that the company had arranged to select twelve boys 
annually, and to give them a thorough theoretical and 
practical training, the former through the medium of the 
University. The company stipulated, however, that the 
boys must have had at least two years at a secondary 
school, and that, he contended, touched one of our weak 
points. There was a distinct shortage of such lads— 
a thought which led to a remark revealing the real co- 
operation which exists between the past and present 
holders of the Vice-Chancellorship. ‘* Considering how 
greatly our industries depend upon the supply of better- 
trained men,” said Dr. Ripper, * if progress is to be made 
every scientific industry in the country should protest 
against the holding up of the Education Bill. Delay in 
the provision of improved secondary education can no 
longer be tolerated,” and at the close of the proceedings 
a resolution in that spirit was carried. 


Train them from the Start. 


Replying to a vote of thanks, the Vice-Chancellor 
pleaded for every industry to get the very best possible 
quality of boy at the start. They must not be content 
to play second part in any industry. They must be 
jealous of the type of boy admitted into trade, and should 
on no account attempt to place any in places of responsi- 
bility without some guarantee of their quality to fill those 
places. The war was emphatically teaching them the 
lesson that they were part of an Empire. For years the 
young Germans had been receiving a splendid education 
in their great mining schools, and had been sent out into 
the British Colonies and the neutral countries until they 
had, more or less, put their hands upon the fundamental 
industries upon which our nation and Empire depended 
for their well-being. That had to cease; in fact, it had 
ceased, of course ; and they now had to be determined in 
every industry to get the very best possible type of 
students, and having obtained them, to do their best to 
train them. 


Discharged Warriors. 


The local Advisory Committee appointed under 
the Ministry of Labour is getting nicely to work, a fact 
about which everyone should be specially pleased, because 
the Committee is to deal with the important question of the 
employment of discharged soldiers and sailors. There 
are, I am sorry to say, many instances here, as there 
probably are elsewhere, of employers with the very best 
of intentions providing for such applicants work quite 
unsuitable for them—generally too heavy. The result is 
an unsatisfactory feeling upon both sides and a waste of 
labour effort. Square pegs may be forced into round 
holes, but they, none the less, do not fit. So it is with 
many of these discharged fighters. Their cases require 
to be specially and individually dealt with. A useful 
niche exists somewhere or other for every one, and it is a 
good service to endeavour to find it for them. <A sub- 
committee, working in conjunction with the War Pensions 
Committee, is to sit daily at the local Employment 
Exchange, where discharged men requiring advice and 
assistance as to future employment may make application. 
The excellent idea has been conceived of appointing sub- 
committees for each of the principal trades in Sheffield, 
to assist and advise the Employment Exchange on 
questions relating to labour substitution. 


Round the Works. 


The demolition of small property in the East-end 
district of Sheffield for the extension of steel works 
continues, a plan being now in execution involving the 
sweeping away of nearly forty houses. The great difficulty 
always is: Where are the persons who tenanted those 
places to live? There are extensions in other quarters 
held in abeyance simply because of the housing problem 
being unsolved. I know of definite instances. How great 
the difficulty is may be judged by the fact that at the 
present moment advertisements are appearing in the 
Sheffield papers offering £5 for “‘a house not more than 
8s. per week clear.” Such conditions are really pathetic, 
but there they are. In districts not far removed from 
Sheffield, there is, I notice, extraordinary activity in the 
construction of steam tractors for rough, heavy work, 
and in the same vicinity great developments in electric 
steel melting are being discussed. To some extent they 
are, I believe, actually in hand. Nothing, of course, is 
going to Russia, for the moment, in the way of machinery 
or high-speed and carbon steel tools, so that the home 
markets which are greatly needing them should be 
considerably benefited. There is a scarcity of twist drills, 
and makers of engineers’ small tools cannot possibly cope 
with the demand. Their present output appears incapable 
of increase in the absence of additional plant, and wherever 
possible that is being installed. One of the large works, 
I see, has taken over the extensive premises of a saw-mills, 
which is now being used as a joiners’ shop and timber 
warehouse, and at another place a small iron and steel 
works premises have been bought out. Important 
reconstruction plans are being pushed on with, and, 
generally, operations here give one the impression that the 
war has just begun rather than, as most people are hoping, 
just concluding. It shows the clear—and wise— intention 
of keeping up the present terrific pace of output to the 
end without a thought of relaxation. Some extremely 
large castings are being made just now, one, a base for 
special machinery, weighing nearly 80 tons and requiring 
three traction engines to draw it along the highway. 


Iron, Steel, and Coal. 
The comparatively slight advances officially made 
last week in the maximum prices of hematite—under 
certain conditions—Cleveland and Lincolnshire pig iron 





feeling prevails that the Government has another plan 
altogether for meeting the extra cost incurred by the 
raising of coal and coke values, an announcement as to 
which is therefore being awaited. Lincolnshire basic and 
foundry now stand at 97s. 6d.—an increase of 5s.—but 
there is no word as to Derbyshire irons. The rise in 
hematite only seems applicable to special specifications in 
‘* mixed numbers ” business, and even then is but 2s. 6d. 
per ton. Hematite iron allotments are working very 
fairly, but for forge and foundry irons buying is becoming 
a difficult matter. Foundries and finished iron makers 
are badly in need of material. For heavy work foundries’ 
order books are very full, but light castings are inactive. 
All kinds of scrap are in strong request. Rolling milis are 
extremely busy, and so are the steel forges. There appears 
to be a fairly plentiful supply of basic steel, and the home 
output of Siemens acid is steadily increasing. Steam coals 
are in very active demand, though conditions remain 
virtually unchanged from last week, with slacks a strong 
market and house coals in full request. Supplies of ‘‘ free ” 
coal all round are very scant, and values hold firm on the 
maxima. Best South Yorkshire steam hards are quoted 
19s. to 19s. 6d.; best Derbyshire, 18s. 6d. to 19s.; seconds, 
18s. to 18s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; nuts, 17s. 6d. 
t» 18s.; best hard slacks, 14s. 3d. to 14s. 9d.; seconds, 
13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to 14s.; peas, 12s. 
to 12s. 6d.; and small slacks, 9s. to 10s. In house sorts 
branch is quoted 23s. to 23s. 6d., and best Silkstone, 20s. 
to 21s., all per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 


Wages in Steel Works. 


THE Committee on Production has issued an 
award granting a wages advance to the engineers, 
blacksmiths, hammermen, joiners and patternmakers 
employed in West of Scotland steelworks. The advance 
takes effest as from the beginning of this month and will 
be 5s. for men over 18 years of age and 2s. 6d. for those 
under 18. 


Wharves for Oil-tank Steamers. 


At a recent meeting of the Clyde Navigation 
Trustees, it was reported that two oil companies desiring 
to open oil installations on the Clyde had applied for 
terms and conditions on which private wharves for oil 
steamers could be permitted on certain indicated sites. 
The proposal was favourably received, but the Trust 
requires further information as to the effect the schemes 
would have on the navigation of the river. 


Future of Railways. 


Speaking at a Railwaymen’s Orphan Fund 
eoneert at Perth, Mr. William Whitelaw, chairman of 
directors of the North British Railway Company, is 
reported to have said that they in the railway world 
recognised that the time was probably not far distant 
when something like a revolution would take. place as far 
as railways were concerned. It was dangerous for a man 
to prophesy in war days, but he confessed that if anything 
was certain in the world, it was that railways would never 
be restored to their pre-war position. They looked 
forward in all seriousness to the period when the State 
would have the wisdom to purchase out-and-out, and 
when the trade of the country would be better served than 
ever it had been in the past. With that change he 
thought, too, there would be a better outlook for everyone 
who served our great railways. 


Pig Iron. 


In the Scotch pig iron there is no cessation in the 
demands or in the rate of production. Some of the 
grades of foundry iron are becoming very scarce, especially 
No. 3. Forge iron seems to be more easily obtained. 
Hematite is in constant request at local steel works. 
Home prices are still unchanged. Export values are very 
inflated, but makers have practically nothing to offer for 
shipment. 


Quotations. 


Approximate prices of makers’ iron :—Monkland 
and Carnbroe, f.a.s. at Glasgow, Nos. 1, 140s.; Nos. 3, 135s.; 
Govan, No. 1, 140s.; No. 3, 130s.; Clyde, Summerlee, 
Calder and Langloan, Nos. 1, 150s.; Nos. 3, 145s.; Glen- 
garnock, at Ardrossan, No. 1, 140s.; No. 3, 135s.; Eglinton, 
at Ardrossan or Troon, and Dalmellington, at Ayr, Nos. 1, 
145s.; Nos. 3, 135s.; Shotts and Carron, at Leith, Nos. 1, 
150s.; Nos. 3, 145s. per ton. 





Finished Iron and Steel. 


The situation at the steel works is unaltered. 
Requests for shipbuilding material and shel] bars are 
unabated, and outputs are as heavy as the supplies of raw 
materials will permit. An extraordinary demand also 
exists for thick steel sheets, and these with galvanised 
flat and corrugated sheets are practically monopolised by 
Government needs. A good business is being done in 
tube strips. Makers of light castings have also good 
orders on hand. At the malleable ironworks the pressure 
for deliveries is very insistent. With a majority of the 
mills now manufacturing steel, the quantities of iron bars 
for disposal are limited and are barely sufficient for the 
local trade. Consequently, exports are at a discount. 
£16 per ton is quoted f.o.b. Glasgow, but that figure could 
be considerably exceeded for guaranteed deliveries. The 
question of higher fixed prices evidently still hangs fire. . 
The most popular impression is that the position will be 
righted by a subsidy to the pig iron makers. It has been 
suggested that if a subsidy is to prove the way out of the 
difficulty, why not commence at the root evil, and 
subsidise coal or coke. Again, some are against the subsidy 
idea and favour a new basis of charges, if that is really 
necessary to provide makers with a reasonable working 
margin of profit. 


Coal. 
While there is no great material alteration in the 
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Scotch coal trade, conditions during the past week have 
shown signs of a slight improvement. In the West of 
Scotland industrial sales are well maintained, and public 
works are now taking their heaviest deliveries for the year. 
Household requirements, too, are also at their highest. 
Some fair shipments of navigations and steams have taken 
place at western ports, in which the best Fifeshire qualities 
‘have participated, and this has caused a little improvement 
in the latter district. Conditions in the Lothians have 
not made much headway, but the outlook here is also more 
hopeful. Generally speaking, however,  third-class 
qualities of round coal and all sizes of small stuffs are 
difficult to dispose of. The aggregate shipments from 
Scottish ports during the past week amounted to 139,490 
tons, compared with 124,083 in the preceding week and 
188,091 toms in the corresponding week last year. Ell 
coals are quoted f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 
28s. to 30s.; navigations, 30s.; steams, 27s. 6d.; treble 
nuts, 23s.; doubles, 22s.; singles, 21s.; first-class screened 
navigations, f.o.b. at Methil or Burntisland, 29s. to 31s.; 
first-class steams, 28s.; third-class steams, 24s.; best 
steams f.o.b. at Leith, 26s. 6d.; secondary qualities, 
25s. 6d. per ton. These prices apply to French and 
Italian business only. Other orders 2s. 6d. per ton 
dearer. 


Retail Coal Prices in Glasgow. 


The following prices of coal for retail distribution 
in Glasgow have been fixed :— 


Blackband. Ell. Parlour. Kitchen. 

s. d. s. d. s. d. 8s. 4d. 

Queten,inbags.. .. Bi. BSB. BO... BS 

One ton, loose to- Oe «. wt «. RS 2 ws 
Less than one ton, from 

lorries, per cwt...  .. _ fare am se cm .. 19 
One ton, from rees 

(yards), per cwt. fy oe oe a 110 


Intensive Mining. 


A discussion took place at a meeting in Glasgow 
on Saturday last of the Mining Institute of Seotland, on 
a paper in which were recorded the results of experiments 
in relation to intensive mining in thin seams. It was pointed 
out that so far as Scotland was concerned, the thicker 
seams of coal would be exhausted in the near future, 
and since only thin seams would be then available, any 
method having for its object the better and cheaper 
working of these was of the utmost importance. The 
general consensus of opinion was that the development 
outlined by the author marked an important epoch in the 
annals of Scottish mining. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade. 


ALL concerned in the coal trade await with the 
greatest interest the report and recommendations of the 
Commission appointed by the Coal Controller to inquire 
into the irregularity prevailing in the work at collieries, 
and the action, thereupon, that the Coal Controller will 
take. The position at the present time is unsatisfactory, 
and the indications are that it is likely to become 
aggravated. It is regarded as highly improbable that the 
more equitable distribution of orders will prove an adequate 
remedy, and the opinion is pretty generally held that 
nothing short of the closing of a number of the less essential 
collieries will go any material way towards easing the 
situation. The existing conditions are looked upon as 
eminently wasteful, both from the point of view of finance 
and man power. Irregularity in work, such as has been 
experienced and is ruling at the present time, undoubtedly 
entails considerable loss in efficiency, and it is generally 
felt that production should be more highly organised and 
systematically regulated more nearly to agree with the 
facilities for disposing of it. Undoubtedly, apart from the 
chief factor of tonnage supplies, one of the principal 
causes of the present trouble is the inability to deal with 
the small coal problem. Despite appeals that have been 
made to the men to cut coal cleaner, greater supplies of 
smalls than have ever been known are now being brought 
to the surface. At one time the proportion was about 
30 per cent. of small to 70 per cent. of large, but the 
percentage of smalls is now reported to have considerably 
increased. Steps have been taken to deal with the 
excessive production of these descriptions, but without 
avail. Coalowners have banked thousands of tons, until 
they have exhausted their facilities for dealing with the 
problem in this way. The supply of rolling stock is not 
as large as was formerly the case, and the authorities have 
insisted that all cargo shipments should be made up of a 
certain percentage of smalls. A coal washery at Cardiff 
which was opened some months ago, deals with about 
10,000 tons of smalls a week, but still the small coal 
question is acute, and constitutes a serious handicap to the 
maintenance of anything like continuous employment at 
the pits. The loss of time is being reflected in decreased 
production and increased costs. 


Pooling Schemes. 


Cardiff coal exporters to Italy have amended 
their draft rules for the pooling of all business for Italy, 
and it has been decided that the scheme shall come into 
operation on January Ist next. It was previously agreed 
that the scheme should apply retrospectively as from 
November last year, but while this proposal has been 
abandoned, it has been decided as regards the period 
from October 30th, 1916, to December 31st of this year, 
that representations are to be made to the Italian Com- 
mission through the Board of Trade that the exporters’ 
commission and brokerage upon all shipments made in 
excess of the 225,000 tons per month to Italy—excepting 
the South Wales proportion agreed with the Board of 
Trade to be shipped to the Italian Commission—should 
be paid into the pool. Now that the pooling scheme for 
Italy is a definite arrangement, it is practically inevitable 
that a similar scheme in respect of French business must 
be seriously discussed. It has already been decided by 
the exporters in the Swansea district to pool their ship- 
ments to France as from the beginning of next year, and 
in an interview which Swansea representatives had 





recently with Cardiff exporters, with the object of co- 
ordinating arrangements between the two districts, it was 
pointed out that the success of the Swansea pooling 
arrangement for French business was dependent to a very 
large extent upon Cardiff falling into line, otherwise the 
bulk of shipments would be effected at Cardiff in order to 
avoid the pooling of the exporters’ commission and 
brokerage at Swansea. 


Transport Reorganisation. 


Colliery companies, principally in the Monmouth- 
shire area, received last week-end their new allocation 
certificates with respect to coals to be supplied to the 
South-Western Counties under the transport reorganisation 
scheme. A re-arrangement in regard to the proportion of 
coal previously allocated from the Forest of Dean, the 
Midlands and South Wales to the South-Western Counties 
had been made. South Wales owners who were not 
consulted regarding the matter made a complaint to the 
Coal Controller that the effect would be very disturbing, 
but they were informed that the re-arrangement must 
take effect as from the 10th inst., upon which date also 
they were permitted to charge an extra 2s. 6d. per ton, 
making it 25s. at the pit-head for coals for household use 
for consumers in the South-Western area. This increase 
in price had been agitated for ever since the transport 
reorganisation scheme came into operation, but many 
owners even now contend that the figure of 25s. scarcely 
leaves a margin of profit. The increased price is granted 
on the understanding that only coal of a high volatile 
content is supplied. 


Current Business, 


The coal market has been devoid of any new 
development during the past week, and business has been 
quiet. Work has been very intermittent at many collieries, 
but some undertakings producing best steams have been 
able to get along satisfactorily, and collieries producing 
bituminous coals have been working well. Gas coals have 
found a ready outlet, and house coals have met with an 
improved inquiry. Coke is very firm and scarce. The 
Local Committee for the Supply of Coal to France and 
Italy has received a communication from the secretary of 
the Coal Exports Committee in London stating that the 
Bureau des Charbons has been informed that, by reason of 
increased home demands, there will be little or no coke 
available for export from the South Wales district, and it 
has been requested to arrange to draw its supplies from 
Durham. Patent fuel is quict, and the same is the case as 
regards pitwood, for which importers are asking 75s. It 
is likely that colliery companies will be instructed very 
shortly not to pay more than 65s. per ton, which is to be 
the maximum. 

LATER. 
Rather steadier conditions have manifested themselves. 
Shipments are more active, and there is a better prospect, 
owing to the release of wagons, of work in the coalfield 
being more regular for the remainder of the week. But, 
under the best of circumstances, improvement can only be 
regarded as temporary. 


French Business. 


The Executive Committee for the Supply of Coal 
to France met at Cardiff on Wednesday, when it was 
decided to recommend that a pooling scheme for all 
business for France should be adopted. This recom- 
mendation will come up for consideration at a general 
meeting of all coal exporters to France, to be held on 
Thursday, 20th inst., when draft regulations, similar to 
those of the Italian pooling scheme, will be submitted. 
The proposal so far does not apply to the French colonies 
and protectorates, it being left to the exporters interested 
in the trade for these places to deal with the question of 
pooling themselves. 


Schedule Prices (exclusive of 2s. 6d. increase). 


Steam coal: Smokeless, best, 33s.; smokeless, seconds, 
31s. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best drys, 30s.; 
ordinary drys, 28s. 6d.; steam, smalls, 18s. to 21s. 6d.; 
washed smalls, 22s. 6d.; best Monmouthshire Black Vein 
large, 30s.; ordinary Western Valleys, 29s.; best Eastern 
Valleys, 29s.; seconds, Eastern Valleys, 28s. Bituminous 
coal: Best households, 33s.; good households, 30s. 9d.; 
No. 3 Rhondda large, 30s. 9d.; smalls, 26s. 6d.; No. 2 
Rhondda large, 27s.; through, 22s. and 23s. 6d.; smalls, 
17s. and 19s.; best washed nuts, 30s.; seconds, 28s. 6d.; 
best washed peas, 27s. 6d.: seconds, 26s. 6d.; patent fuel, 
30s.; coke, 47s. 6d.; pitwood, ex ship, 75s. 





Newport. 


There has been no improvement to speak of 
regarding the Monmouthshire section. The market has 
been rather dull in tone, but it is hoped that an improve- 
ment will be seen shortly as the result of re-allocation of 
orders to Monmouthshire collieries for supplies to the 
South-Western counties. The total quantity allocated 
over the next few months is reported to be heavier than 
was the case last month, in addition to which owners 
receive the increased price of 25s. per ton at pitmouth. 
The price originally fixed for these coals for the South- 
Western district was 20s., but later, owners were entitled 
to charge 2s. 6d. extra to cover the miners’ war wage. 
Schedule prices (exclusive of 2s. 6d. increase) :—Steam 
coal: Best Newport Black Vein large, 30s.; Western 
Valleys, 29s.; best Eastern Valleys, 29s.; other sorts, 28s.; 
steam smalls, 18s. to 20s. Bituminous coal: Best house, 
33s.; seconds, 30s. 9d.; patent fuel, 30s.; pitwood, ex-ship, 


75s. 


Swansea. 


The position regarding the anthracite section has 
not undergone very material change. The amount of 
tonnage available is rather better, but still, owing to the 
fact that delays in readiness have occurred, coals have been 
rather more easily obtainable for prompt shipment. All 
machine made descriptions have ruled fairly steady, but 
steam qualities have been freely offered. Schedule prices 
(exclusive of 2s. 6d. increase) :—Anthracite : Best breaking 
j2rge, 30s.; second breaking large, 29s.; third breaking 
j@rge, 27s. 6d.; Red Vein large, 25s. 6d.; machine made 








cobbles, 39s. to 42s. 6d.; French nuts, 39s. to 42s. 6d.; 
stove nuts, 39s. to 42s. 6d.; beans, 33s. to 35s.; machine 
made large peas, 20s.; rubbly culm, 11s. to 13s.; duff, 6s. 6d. 
to 8s. Steam coal: Best large, 30s.; seconds, 27s.; 
bunkers, 22s. and 23s. 6d.; smalls, 17s. and 19s. Bitu- 
minous coal: Through and through, 27s.; smalls, 24s.; 
patent fuel, 30s. 


Tin-plates. 

The tin-plate trade continues to display firmness, 
and work is more regular. Block tin shows a further 
advance, and consequently the price of tin-plates has 
improved to about 3ls. 6d. per box I.C. 14 x 20 x 112. 
Wasters are still heavy in stock, though supplies have to 
some extent been reduced as the result of a better demand, 
and the freer issue of permits. Quotations: LC. 20 « 14 
< 112 sheets, 31s. 6d.; block tin, £298 per ton cash ; 
£295 10s. per ton three months ; copper, £110 per ton cash ; 
£110 per ton three months. Lead: Spanish, £30 10s. per 
ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THe Junrior INSTITUTION OF ENGINEERS.—-39, Victoria- 
street, Westminster, 5.W.1. ‘‘ Rotary Engine and Rotary 
Pump,” by Dr. W. E. Lilly. 8 p.m. 

KEIGHLEY AssocrIaTION OF ENGINEERS.—Assembly Room of 
the Cycling Club, Keighley. Lecture, ‘‘ Industrial Heating,” 
by Mr. Shipley N. Brayshaw. 7.30 p.m. 

Tue INsTITUTION OF MECHANICAL ENGINEERS.—Institution 
of Civil Engineers, Great George-street, Westminster. Paper, 
‘*The Use of Soap Films in Solving Torsion Problems,’ by 
Mr. A. A. Griffith and Mr. G.I. Taylor. 6 p.m. 


SATURDAY, DECEMBER l5drs. 


Tue AssocraTion oF Minina Eectricat ENGINEERS: 
West or Scortanp Brancu.—Visit to the Works of Messrs, 
Mavor and Coulson, 47, Broad-street, Bridgeton, Glasgow. 
After the visit a concert will be held in the evening in the 
Trades House Restaurant, 89, Glassford-street. 3 p.m. 


MONDAY, DECEMBER liru. 


Tne JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street» 
Westminster, S.W. 1. Paper, ‘‘ Engineering in the Brewing 
Industry,” by Mr. Chas. R. Turner. 7.30 p.m. 

Royat Soctety or Arts.—John-street, Adelphi, W.C. 2. 
Canton Lecture IIT., ‘‘ Progress in the Metallurgy of Copper,” 
by Mr. H. C. H. Carpenter. 4.30 p.m. 

Society or ENGrineers.—Apartments of Geological Society, 
Burlington House, Piccadilly, W. Paper, ‘‘ High-Speed Rail- 
ways,” by Mr. E. W. Chalmers Kearney. Illustrated by lantern 
slides. 5 p.m. 

Society or Enortneers.—Apartments of the Geological 
Society, Burlington House, Piccadilly, W. Lecture, ‘* High- 
speed Railways after the War,” by Mc. Chalmers Kearney. 
5 p.m. 


TUESDAY, DECEMBER 18ru. 


THe ILLUMINATING ENGINEERING SocreTy.—House of Royal 
Society of Arts, John-street, Adelphi. Presidential Address 
by Mr. A. P. Trotter. 5 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—House of 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper, 
‘“* The Prospective Oilfields of Barbados,” by Mr. E. H. Cunning- 
ham Craig. 8 p.m. 

Tue INstitTuTIon or Civit ENGINEERS.—Great George-street, 
Westminster, S.W. 1. Paper to be submitted for discussion, 
‘The Buenos Aires Western Railway Tunnels under the City 
of Buenos Aires,”’ by Mr. William Lowe Lowe Brown. 5.30 p.m. 


WEDNESDAY, DECEMBER 19718. 


Royat Soctety or Arts.—John-street, Adelphi, W.C. 2. 
Ordinary meeting, ‘‘ Science and the Cold Storage Industry,” 
by Professor J. Wemyss Anderson. 4.30 p.m. 

LiveRPOOoL ENGINEERING Socrety.—Royal Institution, 
Colquitt-street, Liverpool. Paper ‘‘ The Need for Research 
Work on the Propulsion of Ships,’ by Mr. A. T. Wall. 8 p.m. 

Roya. MeTeorovocicat Socrety.—70, Victoria-street, West- 
minster, 8.W. 1. Papers, (1) ‘‘ Computation of Wind Velocity 
from Pilot Balloon Observations,” by Mr. P. Bolton ; (2) ‘* The 
Use of Monthly Mean Values in Climatological Analysis,’ by 
Mr. E. G. Bilham. 5 p.m. 


THURSDAY, DECEMBER 20ru. 


Tue Concrete INstiTuTE.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W.1. Papers on ‘“‘ The Effects 
of Fire on Reinforced Concrete Buildings as Demonstrated 
by Some Recent Examples,” by Mr. E. Marsland and Mr. H. K. 
Dyson. 5.30 ’p.m. 

Tue INSTITUTION OF MINING AND MetatiturGy.—Rooms of 
the Geological Society, Burlington House, Piccadilly, W. 1}. 
Papers, ‘‘ A Neglected Chemical Reaction and an Available 
Source of Potash,” by Mr. E. A. Ashcroft ; “‘ Syphoning Gravel,” 
by Mr. J. Jervis Garrard. 5.30 p.m. 


FRIDAY, DECEMBER 2lsr. 


West or ScoTLanpD IRON AND STEEL InstTITUTE.—Societies 
Room, No. 24, Royal Technical College, George-street, Glasgow. 
Lecture on ‘‘ Our Imperial Strength, Based on the Metal 
Industries and an Efficient Banking System,” by Mr. Octavius 
Charles Beale. 7 p.m. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne. Paper, ‘* Some 
Unsufticiently Considered Details of Ship Construction and 
Equipment,” by Mr. C. Waldie Cairns. 7 p.m. 








InpusTRIAL RECONSTRUCTION CouNnctL.—At the first meeting 
of the Industrial Reconstruction Council, held on Tuesday, 
December llth, at the Holborn Restaurant, the chair was 
occupied by the President, Sir Wilfrid Stokes, K.B.E., and the 
draft Constitution submitted by the Provisional Committee was 
approved and adopted. In presenting it, Mr. Ernest Benn 
laid stress on the single purpose of the new Council. It was a 
propagandist body and its battle-ery was ‘“‘ Self-Government 
for Industry.” Mr. Benn gave a brief sketch of the present 
chaotic condition of industry. Much of the trouble had inevit- 
ably arisen from the state of war, but much also was the result 
of ever-increasing interference by a central bureaucratic Govern- 
ment. The only way by which this nation could work out her 
industrial salvation was to establish within each trade a self- 
governing body representative of all those engaged in that trade 
charged with the duty of maintaining and developing it in the 
national interest. The Council would start immediately upon 
a great campaign throughout the country and in every trade, 
on the one hand awakening public interest in the vital problems 
of industry, and on the other, encouraging the representatives 
of the trades themselves to meet together to take concerted action 
for the full development of their industries. 
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SOUTH AMERICAN MACHINE BELTING 
MARKET. 


THE tendency of late years among the larger and more 
wealthy of the South American States has been to erect 
well-equipped factories for the purpose of utilising to the 
best advantage the many valuabJe raw materials which they 
produce, and the greater part of which has gone, and is still 
going, to foreign countries. Great as has been this 
effort, and widely extended as it may yet become, the 
day is far distant when complete independence of the 
manufactured imports from foreign countries can be 
attained. One has only to glance at the figures relating 
to such imports for the year 1916-1917, from the United 
States alone, to realise how greatly reliant are the Latin 
American Republics upon the manufactured goods of 
their greater sister-State. For the period mentioned 
the exports shipped to the ten South American States— 
Argentina, Bolivia, Brazil, Chili, Colombia, Ecuador, 
Paraguay, Peru, Uruguay and Venezuela—amounted to 
331,425,924 dols. (— £66,285,185), while to the ten North 
American Republics—Mexico, Guatemala, El Salvador, 
Honduras, Nicaragua, Costa Rica, Panama, Cuba, Domi- 
nican Republic and Haiti—the exports reached a total of 
253,841,872 dols. ( 50,768,374), or, say, a total import 
value of no less than 585,267,796 dols. (= £117,053,559). 

To afford some idea of the scope that exists in 
some of these manufacturing States, the figures for 
Argentina and Brazil may be given. In the first-named 
State there exist somewhat like 31,988 factories, large 
and small, employing customarily 329,490 hands, and 
including foundries, smithies, sawmills, sugar mills, print- 
ing plants, carpenters’ and cabinet makers’, engineering 
shops and fabric factories. In Brazil there are more than 
2290 establishments, employing over 123,000 men and 
women, and producing goods to the value of £37,326,660 
annually. The Chilean figures are of less importance, 
although still of interest. They show that at the end of 
1915 there were some 5750 different factories established 
throughout the Republic, employing an invested capital 
of more than £19,000,000, and turning out annually 
manufactured articles worth more than £25,000,000. 

While the origin of the vast quantity of machinery and 
plant contained in these establishments may be traced 
to many different sources—the United Kingdom, the 
United States, Germany, France, Belgium and Switzer- 
land—the supply of machinery belting has very largely 
come from this country. In this, however, as in the fur- 
nishing of so many other branches of engineering supplies, 
a keen competition has been encountered from German 
and Austria-Hungarian sources, especially in Argentina 
and Brazil, where by far the larger quantities of the belt- 
ing are imported. To the premier Republic, for 1913, 
Germany sold machinery belting of leather worth £8700, 
against our £25,800 ; belting of woven-hair or cotton worth 
£5450, against our £24,700 ; and belting of other materials 
than leather, woven-hair or cotton, worth £4900, as com- 
pared with British makes worth £16,700. In Brazil the 
sales of similar goods stood as follows :—Leather belting 
from the United Kingdom, £33,100; from Germany, 
£6200 ; woven-hair or cotton belting from the United 
Kingdom, £20,200 ; from Germany, £650 ; all other kinds 
of belting from the United Kingdom, £10,600, and from 
Germany, £3400. The exports of Austro-Hungarian 
manufacture to these countries was of an importance too 
small to call for comment. 

It is quite evident that the South American countries 
offer a very favourable field for manufactures of this kind, 
and, inasmuch as British-made machine belting is univer- 
sally recognised as the best and the most durable, even if 
it be not the cheapest, it is to be presumed that our manu- 
facturers will make a special and a sustained effort to 
cultivate the market at this very favourable time when 
all stocks are at a very low level, and the demand for 
belting of all kinds is very imperative. Neither in Argen- 
tina nor in Brazil, and certainly not in Chili, are manufac- 
tures of this kind made locally, so that every yard of belt- 
ing has to be imported ; at the present time the United 
States have practically the monopoly of such trade in this 
class of goods as is still existent. 








Coat Gas For Motor Cars.—The Automobile Association 
Executive Committee has decided to offer a prize of £1000 for 
the best invention which will enable coal gas to be used with 
advantage as a propellant of motor cars and motor cycles. 
A small Sub-Committee has been formed to prepare the condi- 
tions, which will be announced in due course. The Sub-Com- 
mittee will gladly consider suggestions addressed to the Secretary, 
Automobile Association and Motor Union, Fanum House, 
Whitcomb-street, London, W.C. 2, and marked ‘‘ Coal Gas.”’ 


Roya. Institution.—The following are the lecture arrange- 
ments at the Royal Institution for the Before Easter Session :— 
Professor J. A. Fleming will deliver a course of six experi- 
mentally illustrated lectures, adapted to a juvenile auditory, on 
‘* Our Useful Servants : Magnetism and Electricity ; *’ ‘‘ Magnets 
and the Magnetic Compass ”’ will be discussed on December 27th ; 
and “ Electricity and Electric Currents”? on December 29th.” 
“ The Electric Current as a Heater and Chemist ” will form the 
subject for the lecture on January Ist ; and “‘ Electricity as an 
Illuminator and Doctor” for that on January 3rd. The titles 
of the concluding lectures are ‘‘ Electric Dynamos, Motors, Trans- 
formers, and Railways,” January 5th ; and ‘‘ Electric Telegraphs 
and Telephones,” January 8th. Professor W. M. Flinders 
Petrie is to give three lectures on ‘‘ Palestine and Mesopotamia : 
Discovery, Past and Future ;”’ Professor Arthur Keith, Fullerian 
Professor of Physiology, three lectures on ‘“‘ The Problems of 
British Anthropology ;’’ Dr. Leonard Hill, two lectures on 
(1) ** The Stifling of Children’s Health ;”’ and (2) ‘‘ The Climatic 
Adaptation of Black and White Men ;” Sir R. T. Glazebrook, 
two lectures on ‘“‘ The National Physical Laboratory ;’’ Professor 
Spenser Wilkinson, two lectures on ‘‘ Generalship”’: (1) ‘“‘ A 
Battle of Napoleon’s (Austerlitz),”’ (2) ‘‘A Campaign of 
Napoleon’s (1806) ;’’ Sir Napier Shaw, two lectures on “* Tllusions 
of the Atmosphere”: (1) ‘ Revolving Fluid and the Weather 
Map;” and (2) ‘“‘ The Travelling Vortex and the Cyclonic 
Depression ;’’ Edmund Gosse, three lectures on ‘‘ Three French 
Moralists and their Influence on the War’’: (1) ‘‘ La Roche- 
foucauld;”’ (2) ‘“‘La Bruyére;” (3) ‘‘ Vauvenargues ;”’ 
Sir Alexander C. Mackenzie, three lectures on ‘‘ War Music : 
Past and Present ;’’ Professor William J. Pope, two lectures 
on “ The Chemical Action of Light ;’’ M. Paul H. Loyson, two 
lectures on ‘‘ The Ethics of the War”; and Professor Sir J. J. 
Thomson, six lectures on ‘‘ Problems in Atomic Structure.” 
The Friday meetings will commence on January 18th, when 
Professor Sir James Dewar will deliver a discourse on Studies on 
Liquid Films. Succeeding discourses will probably be given 


by Professor J. Townsend, Professor A. 8. Eddington, Principal 
E. H. Griffiths, Professor Arthur G. Green, Professor E. H. 
Barton, Professor Sir J. J. Thomson, and others. 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ¢ icated trom abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 











INTERNAL COMBUSTION ENGINES. 


110,891 (8748 of 1917). June 18th, 1917.—-Conracr BREAKER 
FoR MaGneto, Frederick Henry Royce, Nightingale-road, 
Derby, and others. 

Fics. 1 and 2 are an end elevation and cross section of the 
contact mechanism constructed aczording to this invention. 
Ais a rotating frame which carries the mechanism, P is a lever 
rocking on the spindle X, one arm of which carries the fibre 
block Z, and the other arm of which earries the fibre block Y. 
C is the operating surface of the fixed cam, its excentric shape 
being indicated by the dotted line, which shows a true circle 
on the centre O. D is a leaf spring anchored to the frame by 
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Figs. 


means of a bracket and screw, and carrying the moving contact 
E. F is a bracket supported on the frame A, supporting the 
contact shaft G and the adjustable serew contact piece H 
carrying the fixed platinum contact I. L is an extension of the 
bracket F. The mass of the lever B is so arranged and the lever 
is so poised about the spindle that the fibre block Z is kept in 
constant contact with the face of the cam by centrifugal force. 
The electric circuit is made through the frame A, the spring D. the 
moving and fixed contacts E and I and the central spindle G. 
November 8th, 1917. 


PUMPING AND BLOWING MACHINERY. 


110,789 (15,462 of 1916). October 30th, 1916.—ReEcrPROcATING 
Pumps, Edward Charles Robert Marks, 57 and 58, Lincoln’s 
Inn-fields, London, W.C. (A communication from abroad 
from John Ashford, Amritsar, Punjab, India.) 

This pump is specially intended for operation by animal power, 
the slow movement of the animal in a circular path being con- 
verted into a quick reciprocating movement of the pump plunger 
by mounting upon the upper portion of the barrel A a standard 
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B, about which is secured a cam wheel C. The cam wheel is 
earried in such a way that it may rotate freely and cause the 
pump link and plunger to work up and down. The cam wheel 
has a series of paths of a configuration which will enable a roller M, 
or rollers on the ends or arms of crank levers G, to revolve and 
produce a rocking movement of the crank lever and thus cause 
the plunger to move up and down.—October 30th, 1917. 


TURBINE MACHINERY. 


110,863 (3310 of 1917). March 6th, 
REGULATOR FOR TURBINES, Roland 
22, Billiter-street, London, E.C. 

This invention relates to steam turbine installations for 
marine work, the object being to reduce the temperature of the 
steam admitted to the astern turbine to avoid unnecessary 
heat stresses being set up in the casing and blades. With this 
object the superheated steam from the astern turbine stop- 
valve is passed through a cooler A of the surface con- 
densing type before reaching the turbine. Superheated 


1917.—SUPERHEAT 
Sydney Portham, 





steam is led from the astern turbine stop valve C by way 
of the pipe D and through the cooler, thence to the inlet of the 
astern turbine. Cooling water is supplied to the cooling coils 
by the pipe E, preferably from the circulating circuit of the 
main condensers, and is lead away by the pipe F. Valves G 
and H are provided in the pipe E to regulate the water passing 
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through the cooling coils. In order to regulate the amount 
of water passing through the coils in proportion to the steam 
being admitted to the astern turbine, the valve H is coupled up 
to the main turbine stop valve spindle I either direct or through 
gearing of any type. The operation of the main steam valve 
hand wheel J will thus simultaneously regulate the quantity of 
cooling water passing to the cooling coils.—-November 8th, 1917. 


CONDENSERS AND FEED-WATER HEATERS. 


110,766 (10,768 of 1916). July 31st, 1916—Om FuerL or 
Water Heaters, Cammell Laird and Co., Limited, Birken- 
head, and another. 

This invention is particularly applicable to heaters which 
have to withstand considerable pressures, the object being to 
modify their construction so that the number of faced joints is 
reduced, the parts reduced, and leakage prevented. These 
objects are effected by providing the tubes plates BE with 
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cylindrical jointing surfaces and riveting them to the shell 
by cylindrical joints A, and by prolonging the cylindrical part 
of the upper tube plate so that it takes the place of the distance 
piece employed in the usual construction and carries the inlet 
and outlet attachment facings C F. The upper plate is provided 
at the upper end with a flange G to take the upper cover; the 
part of the lower tube plate is comparatively short and is provided 
with a flange H to take the lower cover.—October 3ist, 1917. 


110,821 (16,998 of 1916). November 27th, 1916.—DisTILLiIna 
Apparatus, Otto Stalhane and another, Ludvika, Sweden. 
A is the distilling vessel, in which the evaporation of the liquid 
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The vessel is 


is effected by means of an electric element B. i 
The vessel is 


provided with a cover C open at the top D. 
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surrounded by an outer vessel E closed at the top. From 
the bottom of the vessel A the pipe F extends through the bottom 
of the vessel E and leads into another vessel G, provided with 
a double bottom. The vessel G communicates through the 

ipe H with a funnel which is provided with an outlet pipe, 
so that the level of the liquid in the vessel A may be kept 
constant by continuously supplying the funnel with a sufficient 
quantity of liquid. From the bottom of the vessel E pipes 
KK extend downwards, passing through the vessel G and its 
double bottom and opening into the chamber M below the 
bottom N. When the liquid is brought to boil in the vessel A, 
the vapours will escape through the opening D of the cover, 
fill the space between the vessel A and the vessel E, and then 
pass down through the pipes K, where they are cooled and con- 
densed at first by the cooling action of the air surrounding the 
pipes K and thereafter by the cooling action of the liquid in 
the vessel G, which at the same time is heated by the distillation 
products passing through the pipe K. The liquid thus preheated 
in the vessel G rises through the pipe F into the vessel A where 
it is evaporated. The products of distillation are collected 
in the chamber M and flow away through the pipe O.— November 
8th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


110,828 (17,773 of 1916). December 11th, 1916.—SoLpERING 
Iron, Charles Goodall, 1, Firs-street, Dudley, and another. 

This is a soldering tool with a detachable and renewable copper 
hit heated by gas or oil. As will be observed, the bit is mounted 
in a U-shaped frame by means of a pivot pin passing through 
both, and is capable of angular adjustment or total removal. The 
burner is constructed as shown. The tool comprises a main 
tubular member forming a gas pipe, the rear extremity of which 
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is provided with a wooden handle, and also receives the main gas 
supply pipe, or if it is to be used with compressed air, the com- 
pressed air pipe also, the compressed air and gas mixing in this 
main pipe. When used at atmospheric pressure the pipe would 
be adapted as a Bunsen burner. The forward extremity of the 
pipe as screwed, and passes through the lower part of the bit 
framé and screws into the T-shaped burner nozzle, being secured 
by a loek nut on the outside of the frame. If desired the frame 
may be provided with a sleeve surrounding both the frame and 
the burner.—November Sth, 1917. 


MOTOR CARS AND ROAD TRAFFIC. 


March 13th, 1917.—Roap WHEELs., 
Precision Works, King’s Norton, 


110,901 (12,068 of 1917). 
Frank Edward Baker, 
Birmingham. 

Figs. | and 2 represent sectional views of two forms of con- 
struction of road wheels for motor cars. In Fig. 1 the main 
fixed dixe A is attached to the hub B by rivets C passed through 
the dise and an external flange D. For the connection of the 
other or stiffening dise E the hub is formed with a shoulder F, 
which is accessible through the interior of the hub for the inser- 
tion of rivets G. The bush H is formed with a flange I to take 
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one set of rivets securing the outer dise K, and an internal flange 
or shoulder L to reesive the rivets M for the stiffening dise N. 
Alternatively the discs may be riveted as shown in Fig. 2, where 
the outer dises A and K are secured to external flanges D and I 
on the parts B and H, whilst the inner dises are respectively 





turned inwardly and outwardly for direct connection by rivets 
G and M to peripheral parts of the hub and bush which are 
accessible at the interior.— November 8th, 1917. 


110,903 (13,079 of 1917). September 12th, 1917.—VaRrIaABLE 
Speep Mecuanism, Serge Bobrovsky, India House, Kings- 
way, W.C. 2. 

This is a variable speed device for motor cars, without gear 
wheels, and giving a graduated transmission from zero to the top 
speed. It comprises the following parts :—A a shaft with a muff 
coupling B on which are pins or studs. This enters the cylin- 
drical coupling C on the shaft D. This shaft has secured to it a 
diaphragm F, and passes through an oil cylinder E, which acts as 
a brake to restrain or regulate the reciprocating movement of the 
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shaft D. The coupling C has on its inner surface a sinuous 
groove in which tne pins on the muff coupling engage, and the 
other end of the shaft D with the socket H communicates motion 
to the shaft K through sliding keys shown. The arrangement is 
such that the rotative movement is transformed into a recipro- 
cating and rotary moverrent, or into a rotary movement only. 
The brake may be replaced by any suitable device for restraining 
and regulating the reciprocating movement of the shaft D. 
November 8th, 1917. 


MISCELLANEOUS. 


110,873 (4655 of 1917). March 30th, 1917.—APPARATUS FOR 
MEASURING AND DELIVERING PETROL, Thomas Tannett 
Heaton and others, Phoenix Wharf, Uxbridge. 

This apparatus is specially adapted for distributing and accu- 
rately measuring liquids, such as petrol, and is designed with a 
view to being erected in a thoroughfare, so that the liquid may 
be delivered to the tanks of motor cars with safety. The measur- 
ing vessel B is provided with an overflow weir R near the 
top, and a draw off pipe K near the bottom with a seale dis- 
posed between the two levels. The vessel is emptied by a pump 
J, and discharges intoa syphon, all of which features are not 
new per se. The general arrangement is such that the draw-off 
pipe is led upwards to the pump, which is disposed above the 
l+vel of the overflow, the liquid in the pipe below the level of the 
overflow forming part of the measured quantity, the arrangement 


N° 110,873 
— ae 






































being such that any part of the liquid in the vessel can be 
delivered, and that means is provided for emptying the vessel 
and returning the liquid not delivered to the source of supply. 
The measuring tank is filled from an outside source by means o1 
the filling pipe C. If too much liquid is run into the measuring 
tank the surplus above the nominal capacity of the tank over- 
flows through the overflow pipe back to the source of supply, 
such as an underground storage tank. The overfiow pipe D and 
the intake pipe K project into the measuring tank B. The 
upper portion of each pipe within the tank is cut off down to 
about the centre line, as shown at R and 8, and the ends 
of the pipes are closed to the same level, so that the ends and 
sides form weirs over which the liquid flows. By the careful 
adjustment of the level of these two weirs tne exact capacity oi 
the measuring tank can be fixed, and this exact measurement 
cannot be altered so long as the weirs are not interfered with.- 
November 8th, 1917. 


110,859 (2936 of 1917). Feltruary 28th, 1917.—ConTRoL VALVE 
For Gas Marns, Heenan and Froude, Limited, Chapel 
Walks, Manchester. 

This invention consists in arranging a seal C of mercury o: 
other liquid around the valve B, the liquid being allowed to flow 
through the seal to carry away any dust or impurities. The 
body of the valve is construct :d with inlet and outlet flanges, 
and is fitted with a vertical s>indle operating or controlling e 
valve closing the outlet from the valve casing. The valve is 
preferably of the mushroom type, the rim of which is carried 
down in the form of a curtain, and the bottom edge dips into ¢ 
trough formed on the inside of the valve body. The trough is 
provided with an inlet and outlet on the outside of the valve 
casing to allow a continuous supply of water to pass through. 
The inflow of the liquid may be controlled by a ball cock or by a 





hand operated valve, and the outflowing liquid may pass to an 
additional tank, forming a water seal to prevent escape of gas, 
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but at the same time allowing the liquid to run to waste.— 
November 8th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Bourd of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On each of the following patents £18 have been paid in 
renewal fees. 

No. 15,589 /12.—Dynamo-eleetrie machines ; armatures and 
field magnets, cooling and ventilating; cores. In cooling 
dynamo-electrie machines by drawing air through radial and 
axial passages, the axial passages are arranged directly along 
the winding or between the winding slots. The cooling air 
may pass out into the air gap between the stator and rotor, 
the air being made to pass in an axial direction by closing some 
of the radial slots, or by means of shut-off members. Allgemeine 
Flektricitats-Ges., Berlin. Dated July 3rd, 1911. 

No. 15,687 /12.-—Ball-grinding machines. In a ball-grinding 
machine of the kind in which the balls are ground between two 
grooved dises, and are periodically conducted to a slot in one of 
the grinding dises, mixed, and again supplied to the channels 
the balls issue from the grinding channels on to two adjacent 
undivided guide-plates which intersect each other and follow 
a curvilinear path to the middle of the recess, the balls falling 
thence on to another undivided guide-plate which conducts 
them back to the grinding channels. Deutsche Waffen und 
Munitionsfabriken, Berlin. Dated July 12th, 1911. 

No. 15,774/12..-Wireless systems. In apparatus for pro- 
ducing magnetic or electric fields of constant direction and 
periodically varying intensity, in which direct and alternating 
currents co-operate, the direct and alternating current windings 
are arranged side by side or opposite each other in such a way 
that during one half of the alternating current wave the fields 
are in the same direction, and during the other half they are 
opposed and produce a field across the air space+ this flux is 
ilways in the same direction and exists during one half of each 
wave. Plohl, M., Austria. Dated July 11th, 1911. 

No. 15,845/12.—Hoppers. The outlet opening of a feed- 
hopper is regulated by a number of slide plates which slide side 
by side and are supported by rollers on the rear of the hopper 
wall. The plates are operated by toothed wheels which gear 
with racks on the undersides of the plates and are mounted on 
oppositely rothting shafts geared together. Bleichert and Co., 
A., Germany. Dated July 6th, 1911. 

No. 15,949/12.—-Gas-meters. In a wet gas-meter, the sealing 
liquid is a non-volatile oil or the like, the overflow passage is 
arranged to permit a predetermined rise in the liquid level, and 
a double measuring drum is used to compensate for the changes 
in level. Aron, H., Berlin. Dated July 12th, 1911. 

No. 15,975/12.—Vacuum tubes. A vacuum tube having 
an incandescent cathode contains a gas and also an electro- 
positive substance, such as mercury or other metal or an amalgam 
independent of the electrodes, and maintained at a predeter- 
mined temperature so as to produce a vapour which reduces the 
electric discharge pressure and takes part in the conduction. 
Such a tube works uniformly and has a long life. Lieben, R., 
von, Vienna, and Reisz, E., Berlin, and Strauss, 8., Vienna. 
Dated July 7th, 1911. 

No. 16,134/12.—Coin freed apparatus. Electricity supplying 
by meter. The apparatus is adapted to supply electricity for 
different purposes at varying rates according to the magnitude 
of the current, and the purpose for which it is used. Allgemeine 
Elektricitats Ges., Berlin. Dated July 10th, 1911. 

No. 16,149/12.—Hydraulie transmission of power. An 
hydraulic change-speed and reverse gear for power vehicles 
comprises (1) a pump element with variably excentric casing, 
(2) a member depending upon the instantaneous excentricity of 
this casing, and positively controlling the fuel supply in such a 
manner that the amount of fuel delivered corresponds to the 
power requirements, this amount being also automatically varied 
by a hydraulie piston acted upon by the pressure in the pump 
element; (3) a speed-regulating device acting upon the fuel 
pump, (4) by-pass devices for allowing the road wheel motors to 
run light and for the braking of these wheels, and (5) a self- 
ttarting device for the apparatus. Hammer, L., Vienna. 
Dated July 10th, 1911. 

No. 16,165/12.—Uniting rails, girders, &e. The ends of 
rails, girders, or other iron and steel structures are united by a 
layer of carbon-free metal such as copper, silver, nickel, or alloys 
hereof, such as bronze, or of copper-plated or nickel-plated iron 
sheets instead of ordinary sheet metal, the work and inter- 
mediate layers being heated, and the work being immovably 
fixed so that the pressure to effect the weld is produced by the 
expansion of the work. Gol:ischmidt, Akt.-Ges., T., Germany. 
Dated Jul; 28th, 1911. 
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Candidates must be eligible under claase 5 of the Regula- 
tions, and, save as provided in Clause 3 of the Regulations, 
must be not less than 21 and not more than 24 years of age on 
ist July, 1918. They must either have obtained one of certain 
recognised University a or other distinctions in Engi- 
neering, or have p: ae a Examina- 
tion of the Institution of Civil En, 

Applications must reach the ndia, Office by 3ilst March, 
1918. Printed forms, together with information regarding the 


conditions of appointment, may be obtained from the 
SECRETARY, Bablic Works partment, India Office, 
Whitehall, London, S.W. 1 
India Office, London. 
5th Deputer. 1917. soo 


ihe Proprietor of Letters Patent 


811/13, relating 

” INTERNAL COMBUSTION ENGINE cs,” 
DESIRES to DISPOSE of the PATENT or to GRANT 
LICENCES to_ interested rties on reasonable terms 
with a view to the adequate working of the Patent in this 
ount 

a Inq iries to be made to 

CRUIKSHANK and FAIRWEATHER, Limited, 

65-66, Chancery-lane, London, W.C. 2. 





rpo 
d to receive TEN DERS for the SALE of the follow- 
ing PLANT 


(a) One 350 J H.P. Willans ENGINE, coupled to a 220 K.W. 
Electrical Co.’s Generator. 

(b) Three Yates and Thom—A.E.G. 1500 K.W. Engine— 

ALTERNATORS. AY: 

pect e 


Works Manager Wanted, Con- 


TROLLED London Firm of Tnstrument Makers, 
about 1000 employees. Good permanent opening for first-class 
trained engineer. ——_ have had previous experience as 
Works Manager and be nly § © one 
at present on Goverument work apply. State age, full 
es rience, salary peeiioes — No. 174, c/o Heywood’s, 

, Holborn, London, E.C. 1 945 a 








The plant is working Geils, a may be i 
Stuart-street Generating Stati 

ag pig Je ofthe plant cow forms of Tender may be had 
from Mr. E. Hughes, Secretary, Electricity Department, 
Town Hall, * aeneeooae 

Further particulars and information may be obtained from 
Mr. 8S. L. PEARCE, Chief Engineer and Manager, Dickinson- 
street, Manchester. 

Tenders, duly endorsed and addressed to the Chairman of 
the Electricity Committee, must be delivered at the Town 
Hall not later than 10 a.m. on Wednesday, the 9th Janu- 
ary, 1918. 

The Corporation do not bind themselves to accept the 


highest or any tender. 
THOMAS HUDSON, 
Town Clerk. 


Town Hall, Manchester, 
937 


14th December, 1917. 


Leatherhead an and - District Water- 


The Leatherhead and Doni. Waterworks Co. offer for 
— two Worthington Tri ——— STEAM PUMPS in 








EAST LONDON COLLEGE. 


UNIVERSITY OF LONDON, 
Mure Exp Roap, E. 1. 


(Close to Stepney Green Station on the Underground Railway). 


PRELIMINARY COURSE 
IN SCIENCE AND ENGINEERING FOR 
THE ROYAL AIR SERVICES. 


The course will be open to young men between 17 and 173 
years of age who have received a good general education and 
as a general rule, have attended either the public schools or 
secondary schools. Only those will be admitted who may be 
expected, after properly completing the course and attaining 
the requisite age, to be reasonably certain of acceptation for 
the Officers’ Cadet Wing, R.F.C. 


The Course will commence on Tuesday, 15th January, 1918, 
and will extend for about six months with a short vacation at 
Easter. The fee during War Time will be ten guineas for the 
Course. A medical certificate will be required as a preliminary 
of admission to the Course. 


The course includes lectures and practical work in 
AERONAUTICS ;» PHYSICS; ELECTRICAL ENGINEER- 
ING ; MECHANICS; ENGINEERING DRAWING; AERO- 
PLANE ENGINES; METEOROLOGY ; THE COMPASS; 
ASTRONOMY; also WORKSHOP PRACTICE. 


As the accommodation in the first term will be limited, 
applications for further particulars should be rhade at once 
to the Registrar or to the Principal, 

916 J. L. 8S. HATTON, M.A. 


Neweastle- upon- -Tyne Education 


MMITTEE. 
ae ROAD JUNIOR DAY TECHNICAL SCHOOL. 
ANTED, in April, 1918, a TEACHER of ENGINEERING 
tor the above-nam: hool. Salary per annum, rising 
7 oe r annum to a maximum of £230 per annum. 
the ‘eacher appointed may, if he so desires, avail himself 
of the 


visions of the Local Superannuation Scheme. 
we cation forms, to obtained from the undersigned, 
received not later than 19th Janua 
os PERCIVA 


, 1918. 
Director of Education. 


"SHARP, 
Neeanr ton Polytechnic Insti- 


oe cL. tee eB Pe eee E.C. 1. 
at once, an ANT LECTURER and 
DEMONSTRATOR in the Civil = ‘Mechanica! Engineering 
ae with beara practical and theoretical training 
echanical ~o— Commencing salary £150 per 
Bn and war ‘or conditions of appointment and 
particulars of dition apply to 
R. MULLINEUX WALMSLEY, D.Sc., 











954 Principal. 
ictoria Jubilee Technical 
INSTITUTE 
seria ee” pA Te INSTITUTE, BOMBAY 


ESIDENCY), AY, 
HEAD or THE DEPARTMENT OF ELECTRICAL 
ENGINEERING AND PH oe 
Apoiicetions are invited for the POST of HEAD of the 
DEPARTMENT of ELECTRICAL ENGINEER NG and 
PHYSICS of the Victoria Jubilee Technical Institute (Central 
Technological Institute, Bombay ‘y). 
renewable every sixth year. Salary will commence at Rs. 700. 
Further a rs may be obtained from the Office of this 





Journal, lications should be made so as to reach the 
unders! on or before the Bist. March, 1918. 

The se! caadidate will be required to obtain a medical 

certificate of ye for work in India from a medical prac- 


titioner selected by the Board. 
D. E. WACHA, 


Honorary Secretary of the Board ‘of Trustees, 
Victoria Jubilee Technical Institute 
(Central Technological Institute), 


Byculla, Bombay, India. 932 


y good working or: 

No. 1: Pump Plungers, iin. “diameter ; capacity, 250 gallons 
per minute ; height of lift, 262ft., with steam pressure of 60 Ib. 
per square inch. 

No. 2: Pump Plungers, 7in diameter; capacity, 250 gallons 
per minute ; height of lift, 330ft., at steam pressure of 60 1b, 
per square inch. 

The pumps can be inspected by intending purchasers at the 
pempins station of the waterworks, and further information 

ting them obtained from Mr. E. H. Stevenson, M. Inst. 
, 38, Parliament-street, Westminster, and negotiations as 
S the price made with him 
By order of the Board, 
JOHN YOUNG, 
Secretar’ 


Offices of the Waterworks, 
North-street, Leatherhead. 


A Wershot Gas, Water, 


DISTRICT LIGHTING COMPANY, 
ASH-ROAD GASWORKS, ALDERSHOT. 

WANTED, first-class MECHANIC and FITTER for the 

above Station, which is equipped with modern machinery, 


946 





and 


electrically driven. Suitable es toa good man. 
Applications to the Manager, Mr. Ritchie. 
By Order, 
W. FISH, 
948 Secretary. 


Aadmiralt Work.— Wanted Im- 


MEDIATELY, experienced CONTRACTOR'S AGENT 
and ENGINEER, accustomed to Pile Deving ae and ——_ 
Contractor’s Work. CASHIER and TIME also 
REQUIRED.—Address, 949, ‘The Engineer” fee, rae A 


Acroplane Factory, N.W., Has 


ANCY fora capable R. TE FIXER used to woik 
in connection with light Metal Fittings preferably, but not 
necessarily with previous experience of aircraft — No one 
residing more than 10 miles away, or seedy os ey a 
Government Sy: need write to Box 679, Sells, 
Fleet-street, E.C. 4 





anted, Smart Lady Tracer in 


| Va West London works. Must be very neat and quick, 
and have had at least three or four years’ experience. Only 
those not already upon Government work and residing within 
a 10-mile Dadiees need apply.—Address, stating * ag 
and experience, ther with a small sample of work, 
number 837, “* The Engineer” Office 837° fo 


(hief Draughtsman Wanted for 


in West Riding of Yorkshire 
manufacturing petrol-driven Commercial Motor Vehicles. 
Only those having previous first-class ron ress need apply, 
and no person already on Government work will be engag 
Apply in first instance to your nearest Employmert Exchange, 
quoting “ The Engineer” and No. A4206, and stating nee 








lars of experience, age, and salary ex 





Praughtsman, epeclouced in 
Machine Tool Construction, WANTED Immediately in 
in Midlands State age, experience, and sala 
. ‘No person already employed on Government wor! 
will be engaged.—Applicants must apply to the nearest Em- 
ployment Exchange, mentioning “The Engineer” and 
number 983. A 





ower Station Superintendent.— 
‘ge Chemical Manufacturing Company REQUIRE 
an ENGINEER experienced in large Power Station Work to 
Superintend the Construction and Operation of their Power 
Plant. Applicants must have had a thorough training in this 
class of work and have had oxpemnce with Marine 
Boilers and Turbine Units over 6000 K.W. capacity. Salary 
per annum to On) lass men need apply, with 
copies of testimonials covering experience during it six 
years and stating when they can take up duties. No appli- 
cation will be —— after the 28th instant.—Address, 934, 
“*The Engineer ” Office. 934 a 








Reinforced Concrete Construc- 
TION is of National Importance for Munition Works 
and Shi reer —The TRUSSED CONCRETE STEEL 
Cco., L of Caxton House, Westiinster,S.W.1, are in 
NEED of DESIGNERS. Ex — Engineers are invited 
to .apply for positions in the were by letter. Preference 
given to men with University qualifications. 936 a 





Reguired for Government 

ry, an ELECTRICAL ENGINEER, with good 
mechanical engineering oe for test ‘and investigation 
work on Electrical Ignition. Knowledge of petrol —- is 





Ashbourne Urban District 


RKS. 

The Council REQUIRE the SERVICES of a SKILLED 
MECHANIC to TAKE CHARGE of Gas Engines, Machinery 
and iad Well Pumps in connection with the Town Water 
Supply. 

eference given to candidates with experience of water- 
works plant. 

Applications, in candidates’ own writing, stating age, ex- 

rience and wage required, to be sent to the undersigned not 
later than the Ist Soares 1918, 

WILLIAMS, 
Clerk to the Council, 


941 Ashbourne 


(Jounty Borough of Blackburn. 


APPOINTMENT. OF pomover TA he 
ND ATER ENGIN 

The Cumeiaiann of Bee ckburn invite APPLICATIONS for 
the position of BOROUGH SURVEYORand WATER ENGI- 
NEER, at a salary of £1000 per annum. The gentieman 
appointed will be required to devote the whole of his time to his 
duties, and will not be allowed to engage in private practice. 
Canvassing, either directly or indirectly, will be regarded asa 
disqualification, but printed copies of ‘testimonials may be 
forwarded to the members of the Selection Committee. a list 
of whom, together with a definition of duties applicable to 
the position, can be obtained on application to the under- 
sign - 
The applications, stating age, qualifications and experience, 
monies, and by coors of not more than three recent testi- 
monials, and endorsed “ Borovgh Surveyor and Water Engi- 
neer,” to be sent to the undersigned not later than 22 o’clock 
at noon on Saturday, the 12th day of January, 1918. 

Nee ce tesimonials must not be sent, and, if sent, will not 
be returne 





By Order, 
LEWIS BEARD, 
Town Clerk. 
Town = Blackburn. 
7th Decanter, 1917. 851 





Wanted, by Old-established Pro- 


GRESSIVE Firm of Ball-bearing Manufacturers in 
Midlands at present e' Fe upon important Government 
contracts, up-to-date AN on Modern Steel Treatment, 
Hardening, &c.; good prospects offered for suitable — 
requiring permanent sitions in a growing industry. 
man already employed on Government work will be eng: 
—Apply, stating full particulars of experience, | references and 
salary required, to your nearest Employment Exch men- 


© person already on Government wor ll be 
—Apply, stating salary required and giving particu- 

rience to your nearest tachment xchange, 

e Engineer” and No. A4177. 770 a 


fers of ex; 
quoting “ 


= eae for Tool and Jig 
ork, also for 8 ge and production departments, 

ae REQUI RE. ‘actory; excellent prospects. 
CY oa pin mn on Government work will be en: 

ik to your nearest Employment Exchange, Sacegas ws The 

Easincer “and No. A4171. 





Pzraug ghtsman Required in 
London, ————_ in heavy rat State 
qualifications salary expected.—Apply, T., Messrs. 
McCorquodale and Co., Ltd., St. Thomas’ perm &-E. 1. 
A 


[)raughtsman Required, Pre- 


bic ereaar ns with a knestetes of Steam Cranes, used to 

making detailed d: ss cages oo re pm and.salary 

required. No pe ready aie a) Government 

work will be engaged. --Ayplicante Inust apply on their nearest 

ree Exchange, mentioning “The ne and 
A 


Drang ughtsman Wanted, Capable 


aa up to date, in General Machine "Tool Works, West 
part shop trained. 








ding. Quickness and accuracy essential ; 

Bute age, experience, salary req when at liberty. No 

person pireeay, Ae on por upon Government work will be 
oe plicants must TY ue to their ——s aber tk 
ll 


88a 


pa Wanted by Pro- 


GRESSIVE Firm ; experience required in Ure and Coal- 
and attendant Electrical Equipment. 











Resident Engineer Wanted at 


ONCE for Manchester district. Must be able to negotiate 
existing and new Government and other contracts, and to 
mneasure and prepare drawings of any site. Knowledge of 
lifting and transporting gear preferred, but not essential. 
State fully experience, age and salary vin ry ae one em- 
ployed on Government work will be engaged.— to your 
or re a Exchange, mentioning “ The al 
and num 


Metallurg ical Chemist Required 


for small ove and Aero atero-phot Facog a pen chog 








Alloy Steels, y 
atria on caine work will be engaged. Ba ering 
full particulars and salary uired, to your ear Pimp 

ment nee quoting “ ‘Lhe Engineer ” and an om 
No. A4295. 994 « 





Werks at Once,- Experienced 


Presse and STORES CLERK ; permanency good m: 
plus 5s. bonus.—Apply, CITY ELECTRICAL 


tne N EER Worcester. 


(ost Clerk Wanted for Urgent 


Government work (Yorkshire district). Must be 
thoroughly experienced in analysis of weights and accounts, 
also on-cost charges in connection with Foundry and Machine 
Shops. Progressive position to steady, energetic man, capable 
of assisting the organising and working up of up-to-date cost 
systems. State age, gen and salary required. No 
person already emplo: upon Government work will be 
engaged. Applicant must app to their nearest Employment 
Exchange, and number 844. 








844 a 


a | eer for Educational Work 


in Engineering Works; apprentices and other young 

persons. Good general and technical education. Experience 

in In workshops and teaching necessary. Give full particulars of 

experience, age, medical category, and salary. No person 

already employed upon Government work will be engaged.— 

Applicants eee he Meas to their nearest wean Go Exchange, 
969 a 








tioning “ The Engineer" and No. A 8354 


” and numbe 





Wanted, as Soon as Possible, 


mart up-to-date JIG and TOOL DESIGNER, 
capablo of ocak Tool Drawings, in large works in West 
London. Must have all-round asoenenee and bea 
good mathematician. Only those not already on Government 
work and residing within a 10-mile radius n eae ae Ene 
stating age, salary and experience to number 
neer” ce. 


Wanted for Immediate Em = 


MENT, an ENGINEER, accustomed rag erection 
and of large Refrigerating Plant up to 500 H.P. 








(ity of: Leeds yulectricity De- 


ENGINES, ALTERNATORS. AND CONDENSING 
PLANT FOR SALE. 
Offers are invited for w the following Plant, discarded to make 
room for lar; ri ee: 


One L Bit 
bg ELLIS 
One FES ea Three-cylinder VER- 
TicaL MerARES ENGINE. 
~~ Sets HORIZONTAL SURFACE-CONDENSING 
PLANT, each havinga cooling surface of 3400 square 
se with Air Pumping Engines and Circulating 


Two abate Two-phase ALTERNATORS and 


The plant is in good working ordex, and can be inspected by 
appointinent. 
fers will be considered for the whole or any part of the 


sree, specification, &c., may be obtained from the under- 


« The Corporation do not bind themselves to accept any offer. 
Offers are to be addressed to “The Manager, Electricity 
‘Department, 1, Whitehall- — Leeds. 
NELSON HEFFORD, 


iriple- expansion Three-cylinder VER- 


per unit. He mustalso be pe poet aye bpm mtd Seo the 
theory of refrigeration. Good sa wR, t post for 
suitable man.— Apply. The BRITISH ELLULOSE and 
CHEMICAL MFG. CO., Ltd., Spondon, near Derby. 933 a 


W anted for France on Munition 

Work of first importance, an ENGINEER, ineligible 
for Army (with some So ee Lad beg ho aageetl preferred), 
speeking English and French.— wine ere to 


280, c.o. Deacon’s, 7, Leadenhall. weet ee 
Manager for 


W anted, Works 
works on N.E. Coast, 


_ manufacturing a Speciality. 
in lling ig ™m: 








Services of a man who has 
and female labour. Must be “fueligable for Army. 
ition for suitable man.—Applications, which will be treated 


n confidence, should state experience. ae occupation, age, 
and salary expected, to 927, The Englnoer oa Can 


W2 orks Manager Wanted for 
Aeroplane Factory in North-West England; 


large 
good Late > experience essential, though not ni 
<s _ No person already on ih nck ewmmacsly 











1, Whitehall-road, Leeds, 
20th December, 1917, 





be nearest Employment Excha' 
gating vas engaged. Abaly and number 9. oF 7 = | stree 


anted, a Draughtsman with 
experience of Foundation and Steel Work design. 
No one employed on Government work need apply. Apply, 
stating age, full particulars of experience and wage 
to your nearest Kmployment Exchange, mentioning “The 
Engineer” and No. A4100. 76 


Wanted, Immediately, Com- 


ETEN'T DRAUGHTSMAN for uondon Construc- 
tional Works ; ineligible. Must be well up in Stresses and 
Detailing. Permanent for suitable man.—Address, giving full 
details of previous experience and salary required, 864, “The 
Engineer ” Office. No persun employed on Government work 
or resident more than ten miles distant will be engaged. 





A 


Wanted Immediately, Draughts- 


MEN se oa of designing Jigs and Tools for . 
Engineering. —Appl. y, stating experience, to your nearest 
 “_eor Exchange, quoting “The Engineer” and No. 

No persons already on Government work need apply. 


Wanted, Jig and Tool Draughts- 


N for large Firm of Electrical Engineers in the 
MiKheoie Ex of Press Tools, Formers and 
“ada sence Tools, Jigs, ~~ for Kiectrical — and aoe 
= age, experience and salary require po 
ning tee tenes uae" ane No. A4280. “mers en, 
joan A ~ will be accepted. _ ge on 








Position permanent. State salary. No person already em- 
ployed upon Government work will be on, .—Applicants 
must apple to their nearest Ln eg Exchange, mention- 
ing “The Engineer” and number 807. 807 a 





ughtsman Wanted for De- 


ra 

Dru aon ING and Drawing-offices of a large Shipbuilding 
Works on West Coast. No person al y on Government 
work will be pots oe afm plicants should state salary and 
experience to their nearest Employment Exchange, —a_r 
ing “‘ The Engineer ” and No. A4265. 


[razg ghtsman Wanted Imme- 


seep for Government work. Knowledge of 
yer Design and a Drive.—Address full nar 9% 
“The Engineer” Office. 








Draughtsman. — Wanted, in 


Experienced GENERAL + = 
DRAUGHTSMAN for firm engaged on varied Munition 
Work. Sa £3 weekly.—Address, stating age and previous 
experience, to 920, ‘The Engineer” Office. No one living 
more than ten miles from London or actually “res _ 
Government work need apply. 6 


[Prazg ughtsman Wanted, One with 


perience in Designing Conveyors and a pre- 





ferred. No one om Government work will be engaged.—Write, 
stating age, — and salary required, - b. X.,c.0. TW. 
‘Vickers and Co., Ltd., 5, Nicholas-lane, EC. 4 967 a 





Draug ghtsmen Wanted for Aero- 


PLANE Work in Government factory. Previous experi- 
ence in aereplane design not absolutely necessary, but sound 
knowledge of mechanical principles essentia!. Good prospects 
for right men. No personal y on Government work will be 
engaged.—Apply, stating experience, age and sa required, 
to your nearest Employment Exchange, quoting “* The Engi- 
neer ” and No, A4126., 22 A 





and Tool Draughtsman Re- 


1 

J oe at once in Government-controlled establish- 
ment. “Good opening for right man.—A 

by full Dia en of experience, age, and salary required, to 
nearest ployment Exchange, mentioning “ The Engineer” 
and number 919. No one already on Government: work can be 
engaged. 919 a 


Mechanical Draughtsman 


WANTED for Large Engineering Works in Lan- 
cashire, conversant with Gas Engines, Turbines, and General 
Engineering work.—Apply, stating age, experience, and salary 
Sg’ to your nearest Employ yment Exchange, mentioning 

he Engineer” and No. .A4: 
Government work will be engaged. 


equired | for the Sate office 
Government De ment in London, CIVIL 
ENGINEERING. "ASSISTAN 
and those familiar with Dock, 01 
work preferred. Should be ineligible for military service.— 
Apply with iculars of experience, age, salary required, to 
Box 919, c.o. Street’s, 8, Serle-street, London, W. C. 891 a 











No person at present on 
896 a 








PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 
WHEATLEY "KIRK, PRICE AND 00, 


Shetes Lee ng LONDON, E.c. 
 Collinivecch-strest, Nowcastle-on-Tyae. Bp 3008 





bem ideas District, 


gl CIVIL EROIESMAIES DRAUGHTSMAN, 


in Surveying ding Construction ; 
oan Sh ta for military service.—Apply, by letter, stating salary 
required, age, full paticulars of experaence, and enclosing copy 
of recent testimonials, to Box No. 922, c.o, Street's, st Berle: 





street, London, W.C, 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &ic., 
Paeus IL, IIL, LXXXIV. 

Numerical Index te Advertisements, 





Paes LXXXIII, 








THE ENGINEER 





Dec. 21, 1917 














———— 














et 
\ anted, a Good oe Blast- 
FURN ACE FOREMAN (Night) or Hee ms plant in 
Monmouthshire.—Applicatious from th having practical 
experience should be made to the pearest, kmplo ment Ex- 
change, stating , wages, Xc., and mentioning “The E 
neer” and sos 978. No one at present on Government 
work will be engaged. 978 a 


Pho phor - Bronze and- =e 


TENSILE ALLOYS.—METALLURGIS' - 
perience of manufacturing to test, is OP. 
CONSULTANT to a limi number of firms, a~4 acne 
formule to meet all Government and ether poecihcetans 5 
also to advise as to lay-out and equipment of Foundries +. 
Works.—Address, P464, “‘ The Engineer ” Office. 





Wanted, Foreman for Govern- 


MENT Controlled Galvanised Tank — Cistern Works 
in Yorkshire, 20 to 1000 galions capagit: gauge to 
plate. Six o'clock man, gy of handling drawings. No 
one on Government work will be engaged.—Apply, in confi- 
ee statins last and previous employers, age and salary 

uired, to your nearest Employment Exchange, quoting 
«The Engineer” and No, A4218. 1 


Wanted, Foreman, Tank Cistern 


and General Ironplate Works (6 o'clock man), must 
thoroughly understand evann wee character. No one on 
Government work will be engaged Apply . Stating experience, 
age, and salary required to your nearest Employ ment Exchange, 
quoting “The Engineer ”’and No. A P458 a 


Wanted Immediately, 


FOREMAN to Take Cha: orge containing large 
steam hammers and several batteries of drop stamps in Railway 
Wagon Works in Yorkshire. Permanent situation and excellent 
opening for smart energetic young man. Ne person already 
on Government work wi gaged —Apply, in first ease, 
stating age, experience, and salary require i, “to nearest Em- 

g “The gi "and No, 


44309. _ 963 4 


Assistant Foreman Required for 


Works manufacturing Engineers’ Small Tools. Good 
wages and permanent progressive post is offered to thoroughly 
cnbegutie and capable man who realises the necessity of keeping 
plant running full capacity, and can instruct and set up 
machines for girl operators. No person a.ready engaged on 
Government work will be employed.—Apply your hearest 
Employment Exchange, mentioning “The Engineer” and 
No, A4306. 960 a 








Assistant 











Experienced Traveller Required 
to SEEK ORDERS for rough Brass and Bronze 
Castings, &c., used in _——_ with Marine, Shipbuilding 
and General Engi le pre- 

ferred.—Address, 865, ve The Ragincer™ Office. 865 a 


Die Sinker. — First-class Die 


SINKER for Heavy Drop Stampings, nn Motor 
Cranks and Aireraft work. —— situation. ive full 
= jars as Lo wages, ae rson already employed ee 
avernment work will be e —Applicants must ap 
Sar nearest Employment ange, mentioning “ ~~ ‘tng 
eer” and number 670. 











ey See Driver Wanted for 

ction Gas Plant and toattendto Motors. Constant 

tate reference.—Address, “ae 
4 





ficindas (Expert) for Crank 


Shaft and Motor Engine Parts. RS UP 
fer Landis Grinding Machines. No one — myo 
ment werk eligible.—Apply te yeur nearest Eaplovment Ex- 
ehange, quoting “The neer” and No, Aé 961 4 





ssistant Forge Manager.— 
Advertiser (42) SEEKS RESPONSIBLE POST as 
above. Wide experience in hydraulic and general forge work ; 
lately employed similar capacity on heavy shell. Take charge 
in absence of chief. Resnits guara teed. Immediate engage- 
ment.—Address, P427, “‘ The Engineer ” Office. 





Engineer and Millwright, 
thoroughly practical man, used to organising 
and control of large staff, AT LIBERTY NOW, London 
district.— Write, Z.D. 707, Deacon's, Leadenhall- street, oa 3. 
B 





Fagineer Desires Change. Now 
General Manager. Requires similar post. Thorough 
training as commercial manager, also shop training. Accus- 
temed te all types machine tools. Exempt from a7 
service.—Address, 938, “* The Engineer ” Uffice. 


Fiagineer- Manager, Wide Ex- 


PERIENCE, high-class repetition, marine, electrical, 
general CLT Tasd foundry and constructional work, OPEN 
to ENGAGEM Keen and expert in latest metheds, 
with fine record for organisation of works for highest output. 
—Address, P466, “‘ The Engineer ” Office. P4656 B 








ngineer, Mechanical and Elec- 
TRICAL, OPEN to ENGAGEMENT. Very wide ex- 
perience, general and constructional engineering, of proved 
ability in business. design, high-class production, installation, 
organisation gnd in handlin men 5 high technical — 
tions, A. M.1.0.E.—Address, 7; * The Engineer” 


ngineer Requires Post 
GENERAL MANAGEK, W rks Manager, or Assistant. 

Has beld similar post for six years. “4 % from Army. 

Conve sant with all types of munition wor Ex-officer.— 
Address, 939, “* The Engineer ” Office. SS z 
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as 


Superintendent Requires Posi- 
TION. First-class experience jmachine aoe Bows 

factory. Good organiser, good refs,—A P47, “The 

Engineer ” Office. Bure 


Works Manager at Liberty. | uc 


Age 46; 13 yéars’ works management; general engi- 
Tc. 8 cnpese and guns; male and female labour.— 
Pp4a4g, * e Engineer ” Office. r449 B 





neering ; 
Address, 





urse.— Wanted, by Trained 

(Special Surgical Experience’, POS in 

MUNITION WORKS or FACTORY, in or near London — 
SISTER, 12 Percy-road, Shepherd’s Bush, W. 12. P4509 B 





Secretary Desires a_ Change, 
Manchester preferred ; has had over 30 years’ experience 
as seeretary, cashier, an of an ing com- 
pany; had com lete control of offices, advertising, Limited Co., 
and commercial matters oroughgoing, keen and enthu- 
siastic worker, and especially keen on up-to-date systems of 
office > manage ment.—Address, in first instance, 950, “‘ The Engi- 
neer” Office. 950 B 


Foreman Who Can Analyse, 


organise, supervise, DESIRES POST. Constructional 
work preferred. Shop or field —D. W., 19, William-s'reet, 
Charlestown, Shipley. P428 w 


A 


the course to include hoth Works and Draying-otiice. 
Address, 2002, “* The Engineer ” Office. 











m= Firm of Engineers in 


the Midlands 
AVE an OPENING rh a YOUTH of Good 
ucation as PREMIUM PUPIL, 


2002 & 





~~ C.E., Inst. Mech. E., B: Se. 


a] A os EERING EXAMINATIONS.—Mr. G, P. 
» A.M. Inst.C,B., y PR 


PARES 
GaNDIDATES 6 either orally or by correspondence. Hi undreds 
of successes during the past twelve a ean be 
commenced at any Hey shermaceninerenn -street, leche, i w. 





(jentleman Required by a Suc- 


CESSFUL and progressive London Enginéering Concern— 

Tool Experts—with a large and valuable connection and very 
= chances for development. Age not to exceed about 30. 
ree from allieary service. ; jicants k pe havé had sound 
practical experience. Exeep- 
for the ‘Tight. pag stating 





tional pweetirerc® 


age, terms, full details as to past eareer, family, whether 
married, &¢ , to @., Box 898, care of Judd’s, $7, Gresham-street, 
E.C.2. Nobody on Government work te apply. 856 





« 
artner Required (Mechanical 
London. Turnover £10,000 Ba ae from ARNOLD 
and CO., 143, Cannon-street, E.C. 940 o 





wo Engineers of Repu ute Having 
Designs Completed combining r- Ry 
REQUIRE tet pan for the pu LOPING 
and MANUFACTURING Stand .rd Saee of MLBCTR ICAL 
APPARATUS having large possibilities at home and abroad. 
Not less than £15,000 required for firm establishment.—Com- 
municate, in confidence (Engineers with premises preferred) to 
956, “Phe Engineer ” Office. 956 1 


V anted. a Good Second-hand 


12 to 16 H.P. Double-cylinder Portable STEAM 
ENGINE.— Address, 974, ““ The Engineer ” Office. 974 








Wanted, Immediately, Several 


Morgan’s Coke Fue! Tilting Furnaces, about 400-500 Ib. 
he A price and condition, also where sane can be 


pena 
facturing Co., Ltd., re 





F 





Wanted, Jet, Surface, or Baro- 


METRIC CONDENSER , latter ‘preferred, 2000-3000 
H.P capacity; must be in first-class condition.—Address, 
929, “ The Engineer ” Office. 929 


Wanted, New or Second-hand 


BOILER TROLLEY for Road Work, to carry 15 tons. 
Sketch, or photo, and spe:ification to be forwarded with priee 
delivered London. .t # Box 13, co. Dawson's, 17, Craven- 
street, Strand, W.C. 2. 963 F 


Wanted, New or Second-hand 


LANCASHIRE BOILER: reinsured working 
pressure 120 lb. ; about 30ft. long by 7ft. 6in. or 8ft. diameter. 
~—Address, 973, “The Engineer ” Office. 973 











Engineer with Practical, Theo- 


RETICAL and commercial experience, DESIRES 
CHANGE. Capable of taking full control inside or out. Ex- 
cellent references. At liberty from January lst.—Address, 
P462, *‘ The Engineer ” Office. P462 8 


-Fyagineer (30) Desires Post.as 


Assistant Works Engineer. Several years’ experience in 
factory construction and ee papa including power plant. 
College trained, drawing office, wane rans a 
Address, P463, “‘ The Engineer” Offi 


Engineer (32) Seeks Position as 


ASST. WORKS MANAGER; 17 years’ experience 
machine and erecting shops; can control ‘male and fetale 
abour; good organiser; highest references.—Address, — 
*The Engineer ” Office. P468 








Wanted, One Set of Triple or 


cere Surface Bena | ENGL ae — 

boilers and auxiliari 

or second-hand, or would = Teo . eS es oS oil 

Eogioes together developing an equa’ P.—Particulars, 
CE, 126, Cardiff-road, Llandafl, Cardiff 975 F 








anted, Railway Weighbridge 
30 x4 and Also yonon 4 
CRANES, an RAILWAY MATERIAL.—JOSEPH PUGS: 
ats “a SONS, Ltd., Cattybrook Lronworks, Law rengestill 
istol. , F 


Wanted, Set of -Hog-back 


ROLLER CRUSHERS; rolls 24 by 22 he or 
ed! spring Rete aa Full particulars.—Address, $70, 
he kngineer” Office. 970 F 





Wanted, Gas Producer Plant, 


H.P., Second-hand ; also an OIL ENGINE, 


about 30 YP —Address, 918, “ The Engineer ” Office, 918 F 


Three High-class 


W anted, 
Horizontal LomeroueD ENGINES, i} to 130 HP. 
Also Economi¢e and Loco. or CORNISH BOILERS, 100 to 
160 1b. pressure, 400 gallons evaporation.—R. H. STOTESBURY, 
Stonehouse, Glos. P46. 


Wanted, Time Register, A ny 


be in — work order. 
and lout ey T.R., Smith's y Koy Ltd., 100, yee 











Wanted, 28 Roof Principals, 


S3ft over-all span, suitable to carry eae e slate 
roof. Give sketch, full particulars, price, _ where can be 
ffic 972 


seen.— Address, 972, “The Engineer ” 
W anted, 350 Yards Double 
STEEL RAIL, secondhand or new, about 60 Ib. tar 


rd.— Prices, full particulars, &c., to WM. ASQUITH, * 
Highroad Well Works, Halifax. 


rill Press, 8in, Wanted. State 


rice snd where can be apen. n— WILLIAMS, c/o Alba- 
verre, fta® 1, Charing Cross, 4, W. 910 F 


athe 











Wanted, American or 
other equal make, 22in, Quick Change Lathes, with 

tapering attac’ laren, State price, where can be seen.— 

WILLIAMS, ¢.o, Albaverre, Lid, 1, Charing Cross, did 





Lathe Wanted, American or 
othér equal make * 16in. "Quick change LATHE. State 
rice and where can be seen.—WiLLIAMS, care of Albaverre 
Utd., 1, Charing Cross, S.W. 1. 909 F 


Plant Wanted.—Pontoon, with 

2-ton Steam Crane and Sab bisbout 9 cub, ft,), for cdredg- 

TOONS, about 20h. 

by Sft.; one d-ton STEAM C IRANE, one Single-chain GRAB 

about 9 cub ss for use in hard sand.—Full particulars and 

ral ices, ETHERIDGE and LEACH, Contractors, Moss Bank, 
heetham He Manchester. 765 


Radial Drill Machine Wanted.— 


ive yticulars and where can be seen.— 
WILLIAMS, c.o. Albaverre, Ltd., 1, Charing Cross, ow 
F 


Regu uired Immediately, Good 
Cl 


OND-HAND SHAPING MACHI on by first-class 
American manufacturer; about 20in. stroke, with swivel vice. 
—Send full specification, price, particulars, condition, = 
where can be inspected, to 901, *‘ The Engineer ” Office. 


Shap ing Machine, above 24in. 


stroke, bask geared. Give fullest particulars and where 
i st tp 
9 r 





r; or 28 











ILLIAMS, ¢.0. Albaverre, Lid., 





ean be —_ —Ww 
5 Ow and 10-Cwt. Steam Ham- 
MER WANTED. Modern State full partigajars 
—Address, 847, “‘ The Engineer” r Othe. 


90) & apstan Lathes, New or 


- se WANTED at once, hollow mandril lin 
to tue, on Seatre not more than 6in., prust be stiff, solid 
machines. eget Certificate. —DEW, 8, Laurence ye ye 
hill, E.C. 4 








(Cameron Duplex Pump, Steam 
linders léin., water plungers l5in. by léin. stroke, Sin. 

suction ant delivery ; ; in stock.—_HARRY H. GARDAM and 

CO., Lid., Staines. 135 


FOR SALE. 
(ross Comp. Hori. Corliss Cond. 
ENGINE, by Ruston, Proetor and Co., with cyls. 20in. 
and 36in. diam., 42in. stroke. 
Tand. Comp. Hori. Corliss Cond. ENGINE, by Yates and 
Thom, with 1 in. and 25in. cyls., 3ft, 6in. stroke, 
Cross Comp. Hori. Drop Valve tf sae GINE, by Robey and Co., 
with cyls. 16in. and 264in. dia: jam, stroke. 
90 BH.P. an & ay — with ayia. Tain, diam., 24in. stroke, 
ty, i. Proc 
8.H.P-. “PORTABLE OIL ENGINE, by The Advance Co,, 


10}in. cyl. by 12i 
mba \ Corn p Cort Hiss teat. ENGINE, 13in. and 24in. cyls., 
in 
Pair x, ‘Sun ae Hori. ENGINES, by Tangyes, Ltd., 14in. 
cyls., Hin. stro 
Hort, EN ENGINE, by The Pulsometer Engineering Co., 20in. 
cy n, 
poet, go Drop Valve ENGINE, by Robey and Co., 
20in. cyl., att wk stroke. 
Hori. ENGINE, by Robinson and Sors, with cyl. 16in, diam. 
by Win. sthoke 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, 
on application. Inspection invited. 
HOS. W. WARD, Ltd., ALBION WORKS, 
Tel. : “ Forward, Sheffield.” Spl. 4101. SHEFFIELD. 


For ,D Dis posal, Hydraulic Plant. 

- invited for the PURCHASE of the 

following EAYDRAULIC PLANT, ali of which is in good 
ry order :— 

One 750-Ton PRESS, by Fullerton, Hodgart and Barclay, 





free 





Paisley. Main ram 38in. diameter, 2ft. 9in. stroke ; ; jack ram 
6in. diameter, 2ft. 9in. stroke ; ere tam 3jin. diameter, 
“%* yt worki: =r 1500 are inch. 


300-Ton PR yn vey and Ce., Leeds. 
_ ram in. pee hy 2ft. oin. stroke ; jack ram 74in. 
Samat, 2ft. 6in. stroke ; ‘working pressure 1500 Ib. per square 
in 
One Three-throw PUMP, by Fullerton, Hodgart and Bar- 
clay. Rams 3 9/i6in. diameter, 12in. stroke ; 60 revs. r 
minute ; direct driven by 110 H P. motor through helical 
Std delivery 70 gallons per minute; working pressure 


nare Tech 
yw ig Abou MULATOR, by Hathorn, Davey and Co., Leeds 
= diameter x 15in. stroke ; working pressure 1500 Ib, square 


Three 300-Ton BRIQUETTING PRESSES, a 


Further particulars on application. —Address, 880, , * The 
Engineer” Office. 880 6 





- 4 ’ 

ngineer (35), with 10 Years 
contro! of staff, SEEKS CHANGE. Now Chief De- 

signer of standard machines produced in quantit Has ex- 

perience of 2 ag Se manufacturing, an “organising 

work. Salary £375. Full particulars given.—Address ae 
“ The Engineer” Office, P392 B 





[ate Managing Directorof Large 


Metal Works,  castin; drawing, extruding, with 


Wanted, Second: hand or New, 


One 5-ton Steam Loco JIB CRANE, standard 4ft. a 
gauge, steam to all motions, | a With single and dou 
fting gear; to have a 36ft. to 40ft. steel jib, and to lift tod 
travel with bb tons, suspended at oot ius on single gear; 
to lift and travel with § tons ona sae pea A smaller radius 
on double gear; boiler to be capable of Purchaser's 
Insurance Co.'s test for a certificate to work at not less than 
90 lb. per square inch steam pressure.—Send full particulars 
and price to 923, “The Engineer” Office. 923 F 





xceptional Bargain, —For In- 


MEDIATE DISPOSAL, “NATIONAL” OIL 
ENGINE, Type *8.0.,” 2 os B.B.P., fitted with two 
fly-wheels an qapplete with tanks, pipes, and a!l connections 
as now fix This engine was installed at a mansion in 1913 
for dynamo. driving, and only ran through one season (about 
a ibe al ther), and has been carefully preserved since. 

0 


near rou, Bs by appointment. Price f.o.r. 
Elton send, Bishopston, Bristol. Toes: 


4 Exhaust.” Telephone : 








extensive knowted ge of metals and alloys, their 
handling, and sale, SEEKS APPOINTMENT where 
experience of the trade and business connection will be of 
value. Can obtain all tests for phosphor bronze and high 
tensile alloys to the specifications of all Government Depart- 
ments, including Minlstry of Munitions, Air Board, Admiralty, 
has designed and equipped gereral of the leading 
foundries in the country. mA ts pared to bring into 
line any works which bere been ne; Nected or are not quite 
up to date, and accep PF aig payment by results.—Address, 
P465, * The Engineer™ 0 P465 Bb 


&c., an 





arine Engineer, Ist Class 
J! B.0.T., Seeks Responsible Berth. joe gd Govt. Con- 
tr led work ; free ; age 26; 1 yee © 2 mp experl- 
ence ; exempt &M. ead) a 
annum; D. generating ne i ae. ress, P456, 
“* The Engineer ” Office. P456 » 


Mechanical Engineer (44), Wide 
experience steam and [.C. plants and general mach- 
nervy. Accustomed to control. Disengaged January, 1918.— 
Address, P460, “ The Engineer” Office. P4600 & 








LESSONS OF THE WAR. 





HE articles written by a Special Commissioner of “THE 
ENGINEER” on the above-named subject have been 


published in a compact form. 


Copies may be obtained price 


twopence, or post free to any address price threepence, 





"THE ENGINEER,” 93, NORFOLE 87., STRAND, LONDON, W.0. 





Fer Dis posal, New Plant for 

DISTILLA’ te of PETROL :— 

Six Horizontal STILLS, om with tubes, 

24 CONDENSER BOXES for above. 

One 150 B.H.P. National GAS ENGINE, latest type 
arranged for direct-coupling to generator, and with com 
pressed air starter. 

Two 90 K.W. D.C. Siomens ELECTRIC GENERATORS. 

Two motor-driven SCREWING MACIIINES, by Maiden 
and Co,, of Hyde, from 6in. to 8in., with motors complete. 

Complete GAS PRODUCER POWER PLANT gf Retely 
Patent Revolving Grate System); about 1250 iP. - With 
anthracite; one Producer stand-by; can be apted for 
bituminous fuel. 

The above plant is just as delivered from the various makers, 
has never been fully erected, and can be des ed at once, 
Lying at Thames Haven, Essex, where it may be inspected by 
ga appointment. Full particulars and prices on applica- 

0) 


GEO. COHEN, SONS AND CO,, 
600, Commrercial-road, 
London, E. 14. 


or Hire, Pumps and ‘Well- 


BORI mae TOOLS | for. Contractor's pow A + =. 
to 24in. rs he ARDS and ., © round 
street, Laan 8. Tolopbone No. 978 Hop. 


For Sale :— 


One _ le-expansion Vertical Enclosed ENGIN Bo 
Py Hiss iy Morcom, cylinders llin., 15in. and 23in. by 
n. strok 


Pair o Toss Compound ENGINES, 600 H.P., 

» Ties p. cyl., 4ft. stroke, Corliss valves to h.} 

a ide —- 4 Lp. eyl. fly-wheel 20ft. dia., by Barclay 
Sons and Co., 


350 K.W. ALTERNATOR, three- a phase, 50 cycles, 
§50 yolts, by B.'f.H. Co., driven b 1. H.P. Cross-com- 
pound Bin nes by Barclay, 26in, H.P. eyl., 40in. LP. ey!., 
ft. stroke, fly-wheel 20ft. diam., &c. &c. ‘Very fine set. 
K.W. GENERATING SET, comprising 
Hlorieomtal Cross-compound Engine, by Musgrave and 
‘0. ; cyls. 17in. and 33in. x 42in. stroke, with Korting’s 

Seder condenser and fty-wheel; alternator 3000 volts, 

50 periods, 2-phase. 

One 220 K.W. ELECTRICAL SET, com- 
frites Ss riple Expansion Vertical Enclosed Engine, by 

lliss an a Mason: Alternator by B.T.H. Co., with 
Korting’s Ejector Condenser, &c. 

Two Willans RECIPROCATING STEAM EN. 
GINES, each one — to Westinghouse D.C. Gen- 
erator, K.W 220-230 volts, with surface 

condensing plant, » oda circulating pumps. 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


oy = rs: 867 Newcastle. 
= Engineer, Wakefield.” 2017 o 


275 a 








26in 


300 





FOR SALE, 
750 [.H.P. HORIZONTAL 
CORLISS TANDEM COMPOUND 
CONDENSING ENGINE 


By Hick, Hargreaves and Co., Ltd., 1911. 
l7in, and Sin. cylinders, 2ft. Sin. stroke, 125 revs., 200 Ib. 
pressure, trunk bed, polished balanced crank, hollow steel 
shaft, metallic packings all through, rope fiy-wheel with 12 
Hie ropes, barring round engine, independent rope-driven 

wards’ air pump and condenser, steam separator, coupling 
pipes, Tate's electric stop motion and accessories; just as 
stopped work and ready for immediate delivery. 


THOS. MITCHELL AND SONS, LTD., 
BOLTON. 760 « 


For Sale.— .- 


5 H.P. ELECTRIC MOTOR, D.C., 500 volts, 850 r.p.m. 
10 H.P. ditto, D.C., 800 volte, 660 r. p.m. 


23 H.P. ditto, D.C., 500 volts, 1250 r. — 
Componnd-woued GENERATOR, 540 + volts, 108 amps., 500 
, 480 write, 600 


rs = a Motor would devel 
iP. ELECTRIC MOTOR, rpm 
12 N.H.P. Robey Undertype ENGINE and BOIL R; boiler 
insured 140 Ib. a 
400ft. of 3in. loose FLANGE STEEL PIPE. 
120 B.H.P. GAS ENGINE and SUCTION PLANT, by 
Fielding “y* a 
cit Beds Al AIR COMPRESSOR and RE- 


VE  Hogeres 
EV ih Tn ‘GINEER NG COY,, Bath. 793 o 








or Sale,. Blower, 5in., with 


diate DISP big ri KING nod sad a: Bovine 
For Sale, from Stock, the Fol- 


LOWING 2 phase 220 volt, 42 mee MOTORS, by 
oe new, revs., i.@,, one 54 





all 1 

BHP. one one. one } BH. P., and one 18 B. HP. two 

rr a wit) uu eye. € yet 
left ers’ works. by pr mvy {. + Engiheor* 0 One. 


6 





Fer Sale, Motor Generator, 


—, 415 volt, 50 periods; Dynamo, 110 volts, 300 
amps, switebgear; suit cdding Ree BARNETT and 
SOANS, Bloctical Engineers, Stoke-on-Trent. P467 


Fos 8 Sale, Motor Generator, by 


ee - ours. with two series-wound 
heres tio volta, 650 r. 6-pole machines.—WILLIAMS 
be 5 SONS, South Bermondacy Station, London, S.F. 16. 638 6 


or r Sale, One Double Horizontal 


mpoun rliss JET CONDENSING ENGINE, 
300 H, e with oon fly-wheel.—Please apply, H. J. H, KING 
and CO., Ltd., Nailsworth. i708 


Fe, Sale, One Hamel-Smith 
Rotary Hot Air Ca. ts DRYING MACHINE, quite 
new.—Particulars and wh to be seen by writing to Box 
R741, Lee and Nightingale. Tiverpost. 962 


or Sale, Powerful Electric 


HOIST ; two a winding draths ; deen, by 110-valt. motor, 

with automatic fate deliver 
by cad and SONS. 8 South Dirwandeer Station, London, 
S.E. 16. 


PATTERNS. _ 
GEO. WAILES and CO, 


EUSTON ROAD, N.W., 
an jiisindia to of PATTERNS, 
piste or cored work, to gee 





























iu 





Dec. 21, 1917 


THE ENGINEER 


533 








SOME BRITISH AGRICULTURAL TRACTORS 
AND HAULERS. 
No. II.* 

BRITISH agricultural tractors may be roughly 
divided, into two classes, those which are propelled by 
(a) steam, and (b) by internal combustion engines . 
Whereas, however, the steam driven machines follow, 
save in one or two cases, very closely the same design, 
there is by no means the same similarity among the 
different internal Combustion engined mechines. In 
the case of steam it wes not to be wondered at that the 


26ft. of india-rubber hose and nozzle is supplied. <A 
feed pump, which is driven from the engine by means 
of speed.reduction gearing, is bolted to the left-hand 
horn plate. The pump check valve is mounted on 
the barrel of the boiler and is fitted to a solid steel 
base riveted to and tested with the boiler. As an 
additional means of feeding the boiler there is an 
injector. 

The front wheels are 3ft. 4in. in diameter and 5in. 
wide. Steering, which is effected by means of a hand 
wheel manipulated from the foot-plate, is brought 
about through worm and wheel gearing. The chein 




















Fig. 1—THE AVELING AND PORTER AGRICULTURAL TRACTOR 


form which had proved so successful for road loco- 
motives should have been largely copied, though, be it 
said, in miniature, since the question of weight is of 
great importance. With the internal combustion 
engine, however, the designer was not trammelled by 
convention, or, at any rate, to nothing like the same 
extent. He could start de novo and evolve types of 
his own. As will be seen in the various machines 
which we shall illustrate in this and in subsequent 
articles, he availed himself of the opportunity. Some 
have four wheels, some three, while some have two 
and rely for further support ona wheel on the frame of 
the plough, or, when that is detached, on a wheel on a 
separate carriage. Then, again, there is the cater- 
pillar tractor, which is destined, we think, to be 
developed to a much greater extent than is at present 
the case. : 

Great Britain has always been renowned for the 
excellence and durability of its agricultural imple- 
ments, and we make so bold as to predict that in the 
years to come she will retain and enhance her reputa- 
tion by reason of the high quality of her tractors. 

AVELING AND PORTER. 

The agricultural tractor which is made by Aveling 
and Porter, Limited, of Rochester, is illustrated in 
Fig. 1. It will be observed that in, outward appear- 
ance it closely resembles the road locomotives and 
rollers with which the firm’s name has been con- 
nected with so many years. It, however, is smaller 
and weighs a good deal less, the tare weight being 
about five tons. The driving wheels, which are 5ft. 
in diameter, are 12in. wide, but for working on soft 
ground detachable extension rings with the necessary 
spuds are provided. These rings are 6in. wide, and 
with ther the width of the wheels is increased to 18in. 

The engine is of the compound type, with cylinders 
4}in. and 6in. in diameter by 8in. stroke. The boiler, 
which is designed to work at 200 lb. pressure per 
square inch, has 27 tubes, 1}in. diameter by 3ft. 9}in. 
long. The grate area is 3 square feet, and the heating 
surface 63.4 square feet, the fire-box being of the 
Belpaire type. . The normal speed of the engine is 
225 revolutions per minute, and at that speed 21 | 
brake horse-power is developed normally at the fly- | 


shaft has a worm cast on it so as to ensure that the ' 


chain may be easily wound. Brakes which act on the 
inside rims of the driving wheels, and are worked from 
the foot-plate, are provided. A draw-bracket for the 
attachment of a plough or other implement is 
arranged at the back of the tender, where it is stayed 
direct to the horn plates on either side. Compensating 
gear, which is of cast steel and is fitted with three 
bevel pinions, is provided. The right-hand driving 
wheel is double pinned to the boss of a winding drum. 
The latter is made of cast steel and carries 50 yards of 
flexible plated steel wire rope, there being the 


in one piece so as to carry the shafts in the most 
convenient positions. This arrangement is patented. 
The first and second motion wheels are machine cut, 
and the design is such that no two speed gear wheels 
can be in mesh at the same time. - The gear wheels can 
be readily disconnected when it is desired to drive 
machinery from the fly-wheel. Link motions, with 
double lifting levers, are provided for reversing. 

This serviceable little engine will haul a three- 
furrow plough under normal conditions. When used 
for road haulage it can cover from 40 to 50 miles per 
day, at, so the makers inform us, an approximate cost 
of from 15s. to 16s., this figure including allowances for 
driver’s wages, fuel, depreciation, wear and tear, and 
interest on capital. Coal, or more preferably coke, is 
the fuel employed. 


BUMSTED AND CHANDLER. 


The firm of Bumsted and Chandler, Limited, of 
Hednesford, Staffordshire, has developed an agri- 
cultural motor to which it has given the name of the 
‘* Tdeal,”’ and for which it is claimed that it may be 
used (a) as a self-contained motor plough ; (b) as a 
sélf-contained motor cultivator ;(c) asa self-contained 
portable power plant ; (d) as a tractor for loads from 
5 to 6 tons; (e) for harvesting, and for all- other 
purposes for which a farmer requires power. It is 
further claimed that only one man is required to 
operate it. 

The machine which, it may be mentioned, weighs 
in working order, including a four-share plough, some 
44 tons, is illustrated in Fig. 2. It is driven by a 
vertical four-cylinder engine, which is designed to 
develop about 35 horse-power. The cylinders are 
water jacketed, and all the valves are arranged on one 
side of the engine. The engine is provided with a 
heavy fly-wheel, and power is transmitted from the 
shaft on which it is mounted through a pedal operated 
clutch to gears which give two changes of forward 
speed, 3 and 6 miles an hour respectively, and one 
reverse speed of 3 miles per hour. From the second 
motion shaft the power may be transmitted to 
side chain sprocket wheels in any one of the four 
following methods, according to the conditions of 
service under which the machine is to work :—(1) 
Through free differential gear; (2) through locked 
differential gear, so that the two driven road wheels 
cannot rotate independently ; (3) to the left-hand 
chain sprocket and road wheel only ; (4) to the right- 
hand chain sprocket and road wheel only. Which- 
ever method of transmission be desired it can be 
brought into operation at will by hand-operated 
levers, which are fitted in such places as to be readily 
manipulated by the driver. 

All the wheels are made entirely of steel. Those at 
the rear, which are also the driving wheels, are 
5ft. 6in. in diameter by 10in. wide. The front wheels 
are 3ft. in diameter and 6in. wide. The hind wheels 
are furnished with cam-operated, self-cleaning spuds, 
which are adjustable so as to project from the external 
periphery of the wheel any distance from nothing to 
4in. In operation, as the wheels rotate, each spud in 
succession is, after leaving the ground, withdrawn 
within the rim of the wheel, the mud adhering to it 
being scraped off in the process. Two forms of 
brake are fitted. In the first case there are foot- 
operated brake drums on the differential shafts, the 
drums being encircled by readily renewable bands. 
Then there is a hand-opereted brake which acts on the 

















Fig. 2—THE BUMSTED AND CHANDLER AGRICULTURAL MOTOR AND PLOUGH 


necessary brackets and guide rollers fitted on the 
tender to enable the rope to be used effectively. 
The engine is mounted on the firm’s arrangement 


inside surfaces of drums which are fitted to both 
hind wheels. : 


Lubrication has received careful attention, and is 


wheel, which is 3ft. in diameter and is slightly rounded | Of laminated steel springs, which are fitted to both | effected by means of a mechanically driven oil pump. 
for belt driving. If required a governor can be fitted | hind and front axles. The hind axle is mounted on a | The standard form of ignition is by means of high- 
to the engine when it is desired to drive machinery double spring extending across the engine, the tension | tension: magneto. The radiator for cooling the 
from the fly-wheel. “ | of which can be adjusted by one central bolt. The | circulating water is of the gilled tube type. It is 
Water is carried in two tanks, one in the tender and | tfactor is provided with two travelling speeds, viz., | arranged in front of the engine, and the water is driven 
one under the boiler, the combined capacity of which | 24 and 5 miles per hour respectively. The crank | through it by means of a pump actuated by the engine. 
is 130 gallons. For filling them a water lifter with | Shaft, countershaft, and driving axle are carried by | Air is drawn through the radiator by means of a fan, 
——_________________ | steel brackets formed out of. the side plates of the | which is worked by belt from a pulley driven by the 

| fire-box, which are extended upwards and backwards | crank shaft. There is a winding drum which carries 
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It may be operated in 


30 vards of steel wire rope. 
when the tractor 


both directions, ané—either 
stationary or wher if is moving. 
by chain and barrel, as in the case of an ordinary 
traction engine. 

A special detachable plough frame is carried on the 
tractor, to which it may be attached by means of links. 


is 


Steering is effected | 


a harvesting machine—whether reaper or binder— 


the mechanism of which may be driven from the | 


engine of the tractor instead of from the machine’s 
| own wheels. Then, of course, the tractor is provided 
witha pulley, so that it may drive a threshing machine 


| or be employed on one of other of the many things on | 


a farm to which power may be usefully applied. 























Fig. 3—THE BURRELL AGRICULTURAL TRACTOR 


When so fitted the tractor is converted into a self- 


propelled plough which may, as has been mentioned | 


above, be operated by one man. A varying number 
of pluughshares may be bolted to the plough frame, 
the number used depending, of course, on the nature 
of the land, and the depth to which it is desired to 
plough it. The standard machine is fitted with four 


The extreme length overall of the tractor is 10ft., or, 
with the plough attached, 20ft. The extreme overall 
width is 6ft. 6in., and the ground clearance lft. 4in. 


CHARLES BURRELL AND SONS. 


The tractor specially built for farm work by Cherles 
Burrell and Sons, Limited, of Thetford, is shown in 


in diameter and 12in. wide, spuds being provided for 
use on soft ground. The front wheels are 3ft. in 
diameter and 5in. wide. In the standard engine a 
hand serew brake which operates on the rim of each 
hind wheel is fitted, and, if desired, an additional 
brake operating on the rim of the fly-wheel. The 
| driving wheels are each driven separately from the 
countershaft, and are furnished with the firm’s 
| differential locking gear, which is operated from the 
footplate. There are two water tanks, one in front of 
the driving wheels and one behind, the former having 
a capacity of 85 gellors and the latter a capacity of 
70 gallons. A total of 155 gallons can therefore be 
carried. There is a water lifter with 26ft. of india- 
rubber suction hose and strainer for filling these tanks. 
Two injectors are provided, each of them having 
double check valves. The road gear is fitted with 
either two or three speeds, the three speeds being two, 
three and five miles per hour, with the engine running 
et full speed. -Among the various fittings with which 
the tractor is furnished is a winding drum, which is 
operated by the engine, and carrics 60 yards of steel 
wire rope. <A set of spuds and pins for attaching to 
the driving wheels when the machine is employed on 
soft ground are also provided. 


THE CRAWLEY AGRIMOTOR COMPANY. 

The internal combustion engine-driven machine of 
the Crawley Agrimotor Company, of Saffron Walden, 
is, so its makers state, the outcome of over eight years 
of careful exper’ment, made by men having engineering 
experience and a thorough knowledge of agricultural 
requirements. It has been designed as a complete 
unit for economical ploughing, cultivating, mowing, 
binding and other field work, and this main object has 
not been sacrificed to any other purpose. Any capa- 
bilities which it may possess beyond this, and similar 
work, are looked upon by the makers as incidental, 
and, whilst at times of value, not of importance. 
Next to usefulness and strength the aim of the 
designers was simplicity, and they claim that the 
whole machine can easily be understood and operated 
by any man or boy of sufficient intelligence to press 
the right lever at the right moment. 

The machine is self-steering on the straight, and 








Fig. 4—THE CRAWLEY AGRIMOTOR 


shares, and it is designed to cut furrows from Qin. to | 
12in. wide, and from 4in. to 8in. deep, according to the 
nature of the land. On average land we gather that 
about one acre per hour can be ploughed. 

An arrangement can be made for the attachment, | 
instead of the plough, of a mower. This is brought | 
about by means of a special detachable frame, hinged ! 





Figs. 6 and 7—-THE AGRIMOTOR 


to the hornplates. The drive for the mower is trans- 
mitted from the second motien shaft to a small crank | 
shaft, which is connected to a reciprocating cutter bar, 
which, i1 its turn, is carried on the hinged frame. 
The cutter bar can take a swarth 7ft. 6in. wide. 
Provision may also be made for hauling and operating 


| order is 6 tons 18 ewt. 


Fig. 5- 


Fig. 3. The overall length of this little engine is 
14ft. 3in., the width 5ft. 8in., and the height to the top 
of the fly-wheel 6ft. 8in. The weight in working 
The boiler is of the locomotive 
type, designed for a working pressure of 200 lb. per 
square inch, and having a heating surface of 66 square 
feet, and a grate area of 3 square feet. There are 25 





-THE AGRIMOTOR PLOUGHING 


can be turned in a small space at the headlands, since 
the driving wheels can be independently driven. 
Turning is accomplished by the manipulation of a 
single lever, the operation of which causes the machine 
to turn in its own length in either direction. ¥ This 
turning movement is continued at the will of the 
driver until the lever is replaced in its normal position. 








lap-welded steel tubes 1}in. in diameter and 4ft. 43in. 
long. The engine is compound, with cylinders 4}in. 
and 7hin. in diameter by 8}in. stroke. At full load it 
runs at 230 revolutions per minute, and develops 
20 brake horse-power at the fly-wheel, which is 3ft. in 
diameter and 4}in. wide. The driving wheels are 5ft. 








HAULING AGRICULTURAL IMPLEMENTS 


Two speeds are provided, the slower being for use at 
| awkward corners and for up-hill work. Down-hill cr 
flat land can, we understand, be ploughed at any 
speed up to five miles per hour. The machine can be 
operated equally well by the driver, whether he be 
walking or riding. For use in the latter case a spring 
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seat is provided. The advantage of being able to ride 
would appeal to the ploughman at any rate, for, for 
every acre he ploughs with a single-furrow horse 
plough, he has to walk about eleven miles. The 
standard machine as sent out of the works is fitted 
with a three-furrow plough, which can be unbolted 
and a cultivator or other agricultural implement— 
slightly modified to suit the machine—can be attached 
in its place. By taking off the rear’part of the frame 
—the plough chassis—and adding a fore carriage, the 
machine can be converted into a tractor for hauling 
a binder, mower or similar implement. The machine 
is, avowedly, not intended for road haulage work or 
where wheel-spuds cannot be used. 

To go more into detail. The motor is a four- 
cylinder petrol engine with the cylinders all cast 
together. It is intended to develop 30 brake horse- 
power when running at its full speed of 900 revolutions 
per minute. The top half of the crank case carries 
the whole of the mechanism of the engine, the bottom 
half being an oil well. Ignition is effected by means 
of a high-tension Dixie magneto, which is fitted with 
metal covers, jointed with special felt gaskets, with a 
view to making it water, dirt, and grease proof. The 
carburetter ordinarily provided is the Zenith, with a 
petrol filter fitted on the inlet to the float chambers. 
When required a vaporiser may be fixed in the induc- 
tion pipe, so that the engine may be run on paraffin. 
The arrangement in this case is such that all or any 
desired portion of the exhaust gases may be passed 
through it for heating. It is necessary to employ 
petrol for starting, but the engine can be turned on to 
peraffin as soon as it is sufficiently warm. ‘The 
cooling water is circulated through the radiator by 
means of a centrifugal pump which runs at the same 
speed as the engine, and the radiator fan is attached 
to the engine fly-wheel. The engine is self-lubricated 
throughout by means of a force pump. 

The clutch is of the internal cone type, and is lined 
with Ferodo. The gears are arranged to give the two 
forward speeds already alluded to, and one reverse 
speed, and all the gear wheels run in oil.’ The machine 
has all-gear drives, no chains being employed. The 
main ‘gear wheels, which are of best steel alloy, are 
bolted to the travelling wheel hubs, and are driven by 
hardened steel pinions sliding on castellated shafts, 
so as to give an independent drive to either travelling 
wheel. The travelling wheels are 4ft. in diameter 
and Sin. wide, and spuds are provided for bolting to 
the tires. As will be observed from the various 
engravings-——Figs. 4 to 7 inclusive—the different 
operating levers, &c., are all arranged at the rear of 
the machine, so as to be easily manipulated by the 
driver sitting in his seat. 

As regards the capabilities of this ingenious machine, 
the makers inform us that the “‘ Agrimotor,” as they 
call it, can plough an acre of average land in two 
hours, with a petroi consumption of two gallons. It 
can plough to a depth of 7in., and the width of furrow 
can be altered as desired. When converted into a 
tractor, and pulling an 8ft. binder, it can cut and bind 
three acres of corn per hour. 

Of the engravings Fig. 4 shows the Agrimotor com- 
plete with its plough; Fig. 5 the plough at work ; 
Fig. 6 the motor hauling a cultivator, and Fig. 7 a 
reaping machine. 








THE MUNITIONS INVENTIONS DEPARTMENT. 


At the beginning of August, 1915, some months 
after the formation of the Ministry of Munitions, 
the Munitions Inventions Department was constituted, 
by Mr. Lloyd George for the purpose of dealing with 
inventions other than those relating to Naval matters. 

The object of the Department was to ensure that 
any proposals likely to be of service to the State 
in carrying on land warfare, from whatever source 
they might emanate, should be fully considered 
developed, and experimented with in order to exploit, 
as far as possible, the inventive ingenuity and informa- 
tion placed at the service of the Ministry of Munitions. 
Power was given by the Minister to the Comptroller 
to expend money to carry out this object. 

In December, 1915, the Department of the War- 
office previously charged with the consideration of 
inventions put forward by officers, non-commissioned 
officers, and men, and by the general public, was 
transferred to the Munitions Inventions Department. 

The range of subject now considered by the De- 
partment is greater than is implied by the stores for 
the supply of which the Ministry of Munitions is 
responsible, and embraces very diverse subjects. 

The Department is constantly incommunication with 
the various branches of the War-office, such as_ those 
of the Director of Aircraft Equipment, Quarter- 
Master General, Director of Fortifications and Works, 
and the Director-General of the Army Medical Ser- 
vices, and it collaborates with these branches 
respecting the military technical value of stores for 
which the branches are responsible. Problems for 
solution have been presented by these branches from 
time to time; the personnel and organisation of the 
. Munitions Inventions Department is peculiarly 
adapted to solve such problems and to give the 
necessary assistance with regard to the provision of 
new and improved forms of Service stores. 


MACHINERY AND PROCEDURE. 
The machinery consis‘s of an Honorary Advisory 
Panel of Scientific, Technical, Military, and Naval 





- 





Experts of the highest reputation. The office staff 
consists of the Comptroller, Assistant Comptroller, 
Secretary, Technical Advisers, Examiners, Military 
Advisers, Draughtsmen, and clerical staff. 

The general procedure in the treatment of inven- 
tions submitted to the Department is as follows :— 

The description, when received, forms the basis of 
an Official file which is classified and sent to the 
corresponding Examiner. He reports upon the case, 
and, in conjunction with a military adviser, submits 
it first of all to a small Sub-committee of the Main 
Committee of the Advisory Panel which deals with 
the particular subject. 

The Committee of the Advisory Panel holds 
periodical meetings—generally once a fortnight—at 
which all the cases which have been examined since 
the preceding Committee meeting are brought before 
the Committee by the Examiner, and a decision is 
arrived ‘at as to the action to be taken. This, for 
instance, may be a decision further to develop the 
invention in the drawing-office of the Department 
or to construct models or actual apparatus for trial, 
as nearly as possible under Service conditions, 
at the experimental ground of the Department at 
Claremont Park, Esher. Those cases which present no 
features of novelty or practical military utility, or 
do not bear upon more economical or expeditious 
production of munitions, are declined by the Com- 
mittee. 

The next stage in the procedure is that a letter 
conveying the decision of the Comptroller is despatched 
to the inventor. Great care is necessary in conveying 
an intimation that the invention has been rejected. 
The inventor is often completely obsessed with his 
ideas and cannot tolerate the mere official formal 
rejection of his proposals, which}Zhave probably 
engrossed his attention for some time to the-exclusion 
of all other interests. The policy of the Department 
is to ensure that sufficient reason for declining an 
invention is advanced, while at the same time the 
decision is so framed that controversy may if possible 
be avoided. With this object in view the letters 
declining inventions are drawn in such a way as to 
emphasise those aspecfs of refusal which are decisive 
against the invention without making any direct attack 
upon its merits; at the same time the suscepti- 
bilities of the inventor himself are considered. 
Having regard to the very large numbers of cases 
considered since the institution of the Department— 
some 35,000—it is satisfactory to point out that the 
number of inventors who have been thoroughly 
discontented with the action of the Department is 
relatively very small. 

Where further research or experiments are ordered 
to be carried out by the Committee, advantage is 
taken of the voluntary assistance of many technical 
and scientific institutions. 


THE DEPARTMENT AND THE INVENTOR. 

It will be seen from the above notes that the work 
of the Department is of a research character and that 
the policy is to give every possible assistance to any 
inventor submitting a scheme which appears to have 
even a scintilla of value. The advice of examiners, 
who are all technically trained men drafted from the 
Patent-office, and of the Military advisers of the 
Department ; the facilities of the drawing-office and 
the workshop actually on the premises, together with 
those which are afforded by the experimental ground at 
Esher, and the assistance given by various scientific 
laboratories, are all at the disposal of the inventor, and 
the Department isthus enabled to afford him an amount 
of technical assistance which it would be very difficult, 
if not impossible, for him to obtain elsewhere at 
the present time, even at @ very great expense. 


LIAISON OFFICERS. 


An attempt is made to keep in touch with problems 
which arise for solution at the front, by means of 
Liaison Officers, who pay frequent visits overseas 
for the purpose of consultation with G.H.Q. in France 
with a view to collecting information as to matters 
on which the Department might be able to afford 
valuable assistance. There is also frequent inter- 
communication between the Department and officers 
arriving in England from G.H.Q. from time to time. 

Relations are also maintained with the French 
Ministry of Munitions by means of an officer of that 
Ministry, who has an office inthis Department, and 
attends the meetings of the Committee. In addition 
a liaison officer attached to the Department spends 
most of his time in France, and keeps in touch with the 
work that is being done by French inventors, trans- 
mits reports, and pays frequent visits to the Depart- 
ment to discuss the information that has been placed 
at his disposal by the French Authorities. 

The Department advises the Treasury as to the 
value of machines, apparatus, processes, &c., in respect 
of which application has been made for the provision 
of new or additional capital issues. 


PATENTS AND REWARDS. 

There is also attached to the Department and 
housed in the same building a Patents and Rewards 
Section which is chatged with the duties of :— 

1. Investigating applications from officers, 
N.C.Os. and men, and of civilians employed under 
the War Department, for permission to take out 
patents. 

2. Arranging for the taking out of secret 





patents and the assignment thereof to the 
Secretary of State for War. 

3. Investigating claims for rewards and 
royalties in respect of inventions that have been 
adopted in the, service of the Crown, making 
recommendations to the War Department as to 
the payments proposed and conducting negotia- 
tions with inventors. 

4. Arranging with the Comptroller of Patents 
for the prohibition of publication of patents 
which it is thought desirable to suspend. 

5. Dealing with applications from inventors 
for permission to submit particulars of their 
inventions to Foreign Governments. 

This section keeps in touch with the Admiralty 
and receives and transmits particulars of patents 
which have been taken out by officers, petty officers, 
and men of the Navy. 








THE FUTURE OF BRITISH RAILWAYS. 
No. II.* 


In the preceding article we showed that it was quite 
likely that the increased cost of labour for the working 
staff, the higher cost of labour and material for the 
upkeep of the railway system, extra charges for 
interest, increased cost of taxation, and other items 
of expenditure, would require a sum of about eighty 
million pounds a year additional, and we promised 
that we would endeavour to suggest means whereby 
this amount could be met. In passing, it may be 
useful to remember that the receipts from goods and 
mineral traffic in 1913 realised 63 millions, from 
passenger traffic 45 millions, and from mails one 
million. The amount distributed the same year in 
dividends was 35 millions. 


INCREASES IN RATES INADVISABLE. 


In trade establishments an increase in the cost of 
working is met by an increase in the price of the article 
produced or in the charge for the services rendered ; 
in other words, the extra cost is passed on to the con- 
sumer. Railways sell transportation, but, unlike the 
retailers of other commodities, their prices are regu- 
lated, and cannot exceed a certain maxima. Butifthe 
companies desire to advance their rates to these 
maxima they must give notice and an opportunity to 
traders to call upon them to show cause why the 
increase is being made, and if the Railway and Canal 
Commission, which generally has the last word in 
these matters, considers that the increase is not 
justified, the existing rates have to remain unaltered. 
It is true the Government could bring in a Bill to 
advance rates generally. That was done in 1912, to 
redeem the promise made to the companies during the 
settlement of the strike of August, 191], but this 
legislation met with such very strong opposition from 
even the Government’s own supporters that the 
chances of another such Bill passing into law are very 
remote. 

The reasons that fiake an advance in rates inad- 
visable are fairly clear. Mainly, they lie in the fact 
that after the war all engaged in commerce will be 
severely taxed to make up the headway lost during 
the war ; in capturing and retaining enemy markets, 
and consolidating those we already have; and in 
meeting the financial demands that will be made upon 
them, as upon railway companies, for additional wages 
and for the higher cost of material. The trader will, 
generally, find. himself in a very tight place, and 
would most likely consider an, advance in his railway 
rates as the last straw. He might truly suggest that 
the companies should first try and find some of the 
money from among their own resources. This is the 
answer the railways of the United States received in 
1910; they survived the refusal of their application 
for an advance. 


NATIONALISATION NOT THE REMEDY. 

The easiest solution of the difticulty is for the State 
to take over the railways. The cost of all additional 
burdens would then be shared equally by the whole 
community. Nevertheless, we have always been 
very strongly opposed to the policy of State ownership, 
and consider we have had very good grounds for so 
being. We are, moreover, of the opinion that the 
troubles of the railways will be only passing, and, 
given some assistance.and sympathy at first, that the 
companies will survive and become that force in the 
national well-being that they have always been. 
For these reasons we are as strongly opposed as ever 
to the idea of State purchase. State aid is, however, 
a totally different thing, and is well worth considering. 
We discuss some of the forms in which it might be 
given. 

The first step to be taken would be to arrange that 
the war wages and bonuses should be paid by the State. 
As they were granted by the Railway Executive Com- 
mittee, acting on behalf and at the request of the 
Government, and as it is certain that had the railways 
been in the hands of the companies the demands of the 
men would have been on a lower scale, and that less 
would have been accepted, these higher wages may be 
regarded as a legacy of Government control. It would 
therefore be only fair that this item in the additional 
expense of railway working should be borne by the 
State. This arrangement would, incidentally, relieve — 
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the companies of the disagreeable task of having 
themselves to cut down the men’s pay ; any such 
reduction would be done on behalf of the Government. 


RAILWAYS A LIMITED MONOPOLY. 


Before outlining any plan for State aid, it is desirable 
to point out that whilst railway companies are private 
concerns, and that their business has been built up 
without any contribution—direct or indireet—from 
the public, they enjoy a monopoly. Any existing 
railway may, for example, oppose the construction 
of a competing railway. In return for this privilege 
the railways are controlled. Their tolls are limited ; 
no capital may be created or land be purchased with- 
out Parliamentary sanction; when any railway is 
built, widened or diverted, the limits within which 
the new line is to be laid are specified ; the approaches 
to bridges must not exceed a certain gradient ; no 
level crossing must be interfered with ; the portion of 
line to be built in tunnel, over bridges, and over level 
crossings must be indicated; the period of time 
within which the necessary land has to be bought «nd 
within which the line has to be constructed is limited, 
whilst the line before opening has to be passed by the 
Board of Trade. The accounts of the companies and 
their reports have to be in a certain form ; all accidents 
have to be reported, and even the hours of duty of the 
men are regulated. - 

The fact that they are so controlled does, it may be 
urged, suggest that at law the companies are entitled 
to some aid from the State, whilst their present con- 
dition, being due to the war mainly, and, secondarily, 
to their having been used by and for the State, 
suggests that they should-have this aid as an act 
of equity. 

THE PURPOSE OF STATE AID. 

It would appear that the first step in the direction 
named would be to establish a Railway Finance 
Board, on which should sit representatives of the 
State and of the railways. All should be men of 
standing, having among them authorities on finance, 
engineering, and transportation. 

It should be further observed that the proposed aid 
would be given in order to afford the companies an 
opportunity to continue to work their railways as 
private undertakings, and to save the nation the 
inconvenience of having the railways thrown upon it 
without company management, and without the new 
conditions being first adequately tested. Onthe other 
hand, it .is necessary that facilities, corresponding 
to these new conditions, should be given to the 
companies. They must be encouraged, for instance, 
to do all they can to help traders under the 
industrial campaign. An advantage of no little 
moment that would be gained by the adoption of the 
proposed policy is that it would give time for the 
whole question of the future of British railways to be’ 
carefully and thoroughly considered, and would so 
avoid some hasty decision. Traders and the country, 
as well as the companies, would, it is safe to say, 
benefit by the delay. 


PRE-WAR NET RECEIPTS TO BE GUARANTEED. 


In the Act of 1844 it was provided that the State 
could purchase the railways at anytime after the end of 
twenty-one years. We have therefore selected the same 
periodasthat during which State aid might beavailable 
for the railways, and suggest that, for this period,4 
the Government might guarantee the companies an 
amount equal to the average net receipts for the three 
pre-war years 1911, 1912, 1913. The companies 
would thus have a certain amount coming to them on 
which they could definitely rely, and hence could 
“cut their garment according to their cloth” ; in 
other words, maintain or reduce dividends, place so 
much to reserve, and so much to meet anticipated 
extra expenditure. 

Some companies might be in the happy position that 
they could effect economies which would meet the 
anticipated increased expense, and still leave enough 
to increase dividends, or put to reserve. These 
companies should not be treated differently from the 
others, but should be paid the full amount. But 
there are other companies in a less enviable position, 
companies which, even with the average net receipts 
for 1911-12-13, could not face the increased expen- 
diture in labour and material and also pay their way. 
They should receive such State aid as they required to 
maintain efticiently the railway, and to perform their 
duty to the public. The aid might even extend to 
the payment of dividends and the maintenance of 
reserves, so long as such dividends and reserves did 
not exceed the standard of the 1911—12—13 period. 
The Railway Finance Board would have to settle 
questions of the kind. It would have to consider all 
applications for State aid, and determine what the 
amount should be. In this consideration the con- 
dition of the line would be remembered ; whether all 
possible economy had been effected ; whether the 
public demands were being either insufficiently or 
excessively met, and whether the purpose for which 
the aid was to be given was in accordance with the con- 
ditions laid down. 

Ali money so advanced should be debited against 
the company, by whom interest would be paid yearly 
at an agreed rate. As it is essential that the State 


should have some security against all advances it is 
suggested that this security should be the locomotives, 





Whatever 


carriages and wagons of the,vompany. 


of these were regarded as security would remain in 
work as usual. As money was advanced, stock to the 
value would have a lien placed upon it. The locomo- 
tives should be the first charge, carriages the second, 
and wagons the third and last. It might be desirable 
to limit the advances up to two-thirds of the value of 
the stock, and that, year by year, the amount should 
be reduced by, say, two per cent. so as to cover 
depreciation. 

Should a company fail to pay the interest on its 
advances, and have no rolling stock that could be 
pledged as a set-off against the overdue interest 
being added to the amount of the advance, or should 
a company need a further advance after it had pledged 
all its stock, the Government might foreclose. In 
that event the State should either sell the line by 
auction or by private treaty, or transfer it, on terms 
that might be agreed, to another company, or the 
State might itself work the railway. Should a com- 
pany, in debt to the Government, come to the con- 
clusion that its own working of a railway should 
terminate, it might apply to the State to be taken 
over by the State or by some other railway. In order 
that this should not happen until a future 
railway policy had been determined upon, or could 
be foreseen, it should be provided that no such sale 
should take place for a period of ten years from the 
time when the arrangements for State aid began; but 
should the purchaser agree to take over in full the 
liabilities to the State of the selling company, such a 
sale might be allowed. 

The proviso just named is necessary because it is 
to be expected that many smaller companies would 
find it convenient to be absorbed by larger ones. 
But in such an event the State ought to lose nothing ; 
the absorbing company should accept the liabilities 
of the selling company, and either let the ear-marked 
stock remain as security, or provide an equivalent. 

We have given careful consideration to the ques- 
tion whether the State ought to have the first call 
in the event of a company, in its debt, voluntarily 
taking steps to end its separate existence. We think, 
however, that if should not. If a company fails 
in its obligatioris to the State then the State should 
have the first call, but otherwise the company should 
be allowed to do what it liked with its own so long as 
the liabilities tothe State were fully met. A reason 
of weight in reaching this opinion is the desirability 
of the railways being company-managed as long 
as possible. 

Given such assistance on the recommendation of 
the Railway Finance Board, and on the security of 
the locomotives and rolling stock, a company would be 
ina position to pay the increased cost of materials and 
stores, and, if the Railway Firtance Board approved, 
maintain its dividends and reserves. To this course 
the general public could not object, as the State 
would have the nucleus for its own railway system as 
security, and if companies defaulted their systems 
might be taken over by the State ; and beyond this 
there is the fact that at the end of twenty-one years 
State aid would cease, and then, if the country desired 
it, all the railways might pass to the State. 

In a concluding article we will notice certain direc- 
tions in which economies might be effected. 








INSTITUTION OF MECHANICAL ENGINEERS. 


A PAPER of very considerable practical and scientific 
interest, entitled ‘“* The Use of Soap Films in Solving 
Torsion Problems,’ was presented last Friday 
evening, before a none too well attended meeting of 
the Institution, by Messrs. A. A. Griffith and G. I. 
Taylor. An abstract of the paper is given elsewhere 
in this issue. 

Before presenting a summary of the paper, Major 
G. I. Taylor, R.F.C.—who is, by the way, a qualitied 
military pilot as well as an obviously highly-skilled 
mathematician—gave some account of its genesis. 
The birthplace of the work it deals with was, it 
appears, the Royal Aircraft Factory at South 
Farnborough. About a year ago, Major Taylor 
explained, the difficulty, one might even say the 
impossibility, of estimating the stresses acting in 
certain bodies of complex section under torsion was 
greatly exercising the minds of those at Farnborough 
responsible for the strength calculations in connection 
with various parts of aeroplanes. As an example, 
the author referred to the case of a propeller blade. 
The irregular section of this body does not permit the 
stresses acting in it under torsion to be determined 
by mathematical analysis, for the fact is, that, such 
analysis can only be applied to determine the torsional 
stresses in a few bodies having certain simple cross 
sections, such as a circle, an equilateral triangle, a 
rectangle, or an ellipse—sections of comparatively 
little practical value Yet in the case of a propeller 
blade, it is of very great importance that the torsion 
stresses should be determined, for, lacking a knowledge 
of them, it is impossible to forecast how the blade will 
deform when in use, and if it deforms at all, its 
efficiency as designed will not be its efficiency in 
action. . , 

In view of this difficulty, the authorities at Farn- 
borough asked Major Taylor—then, we gather, an offi- 
cer of the Royal Aircraft Factory—to help them. He 
recalled the statement made by Professor A. E. H. 
Love in his treatise on Elasticity, that the equations 





representing the torsion of an elastic bar are of 
exactly the same form as those which represent the 
displacement under pressure of a homogeneous 
elastic membrane, the shape of which corresponds 
with the cross section of the bar. That a soap film 
is an almost ideal elastic membrane is a well-known 
fact, so that the idea of employing such a film in the 
manner described in the paper, and for the purpose in 
hand, at once arose in Major Taylor’s mind. He thus 
supplied the theoretical basis of the work. ‘To Mr. 
Griffith, also of South Farnborough, credit for 
devising the apparatus required to make the 
mathematical conception of practical value is, it would 
appear, to be ascribed. Indeed, Major Taylor paid 
his colleague a graceful compliment by saying that 
of all the discoveries he had made, the greatest was 
the discovery of Mr. Griffith. On this point, however, 
the verdict of the meeting, led by Dr. Hele Shaw, 
without in any way seeking to detract from the value 
of Mr. Griftith’s work, was that, the greater credit 
fell to Major Taylor for the manner in which he had 
grasped the practical importance of a theoretical 
abstract mathematical conception. 

That the paper deals with only a portion of the 
work which the soap bubble method permits us to 
investigate, was made evident both by Major Taylor's 
own remarks and those made by Mr. Henry Fowler, 
the Superintendent of the Royal Aircraft) Factory. 
Thus Major Taylor indicated that the method had 
been extended to deal not only with torsion, but with 
the more complicated problem of bending, and with 
equally successful results. We gather that he has 
dealt with the stresses induced in members subjected 
to bending by itself, but there seems no reason why, 
if this can be done, certain extremely complex 
mathematically insoluble cases of combined torsion 
and bending should not be investigated satisfactorily 
by the soap bubble method. Mr. Fowler laid stress 
on the fact that the method was of value and im- 
portance, not only to designers of aeroplanes, but 
equally and even more so to engineers in general and 
to structural engineers in particular, for it enabled 
them, to all intents and purposes, actually to see the 
stresses acting in any member subjected to torsion. 
The method had been applied within the preceding 
few days, he said, to the investigation of the torsional 
stresses in certain specific engine crank shafts and 
propeller shafts, and it had been at once made 
apparent that the shafts were unsuitable for their 
work, 

General praise for the work outlined in the paper 
was forthcoming on all hands. Mr. Gibson remarked 
that the work undertaken by the authors represented 
the only real advance in the theory of torsion since 
the time of Saint-Venant. Mr. Leonard Bairstow, of 
the National Physical Laboratory, welcomed the paper 
if only as yet another sign of the growing tendency 
among practical engineers to take up and solve 
problems which mathematicians had given up as 
insoluble. It was, he said, a gratifving tendency, and 
all the more so beeause it could well lead tg a 
combination of forces between the engineer and 
mathematician that would open up wide fields for 
investigation which alone they would be unable to 
enter. In illustration of this point of view, he 
foreshadowed how certain abstruse problems con- 
nected with vortex motion might be dealt with by an 
extension of the authors’ soap bubble method. It 
was impossible, he said, in practice to apply to the 
soap film other than a uniform pressure, but it was 
possible by mathematical processes to extend the 
results obtained from it to cover cases in which the 
pressure varied over the surface of the film in a 
prescribed manner. By so doing, he said, certain 
problems in vortex motion would yield to treatment. 
The mathematician, if he based his work on the 
authors’ soap film methods, could, in fact, dispense 


with the assistance of spherical harmonics and 
Bessel functions. 
Of detailed criticism there was little or none. The 


President, Mr. Michael Longridge, raised the point 
whether it was not a fact that the method described 
depended on the assumption that the soap film 
throughout was of uniform thickness, and whether it 
was not also a fact that in practice such uniform 
thickness was not, and could not be, obtained. 
Criticism of the method employed to contour the soap 
bubble by means of a needle point might possibly 
have been heard, but it was forestalled by Mr. Fowler, 
the first speaker in the discussion, who remarked that 
although the method might appear crude to some, it, 
in reality, gave results that were accurate to within 
one thousandth part of an inch. Dr. Hele-Shaw 
pointed out that the soap bubble method of investi- 
gating torsional stresses seemed, to give a paradoxical 
result when applied to an annular section, for the 
soap film under pressure, clinging to both edges of 
the annulus, would indicate that at or near the 
centre of the annulus where the tangent to the film 
surface became horizontal, the torsional stress in the 
corresponding twisted member would be zero, whereas, 
in practice, it was well known to be quite considerable. 








Tue Interborough Rapid Transit Company, which 
operates the elevated and subway lines in New York City, 
now carries about 1,350,000 passengers daily, or about 
185,000 more than the average of two years ago. About 
900,000 ride in the three morning and three evening rush 
hours. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


PATENT LAW REFORM. 


Sir,—I have read with considerable interest your leading 
article on the above-named subject, but 1 can scarcely agree 
with you as to the merits of the proposed new Patent Act, which 
really to my mind appears more like a hotch-potch made up of 
various Acts in order to meet principally the interests of patent 
agents and patent counsel: most certainly the inventor comes 
in for very little comfort that is vital in the Bill, and after all 
we must remember the inventor ought to be the chief figure in 
the play, as it is he who ultimately gives the benefit of his 
invention to the nation and who all through pays the piper, 

During the past thirty years it has been one’s duty and 
privilege to point out the imperfections of the British patent 
system, and latterly the weak points in the much belauded 
Patent Act of 1907, the amendment of which is now apparently 
being attempted by the new Bill. 

It should always be borne in mind that a patent at present is 
simply a contract entered into between the Government and the 
inventor, by which the inventor is bound to make public every 
detail of his invention and produce drawings so that any ordinary 
practical mau can afterwards work from them. ‘The inventor 
thus hands over the result of his brain labour to the nation, 
and he only gets the privilege of exclusively using and con- 
trolling his own invention for at most fourteen years on his paying 
certain fixed annual charges. Should any ot these annual fees 
not be paid, the patent trom that moment becomes null and 
void. If, again, the fees are all regularly paid, after the term 
of fourteen years has been completed the invention becomes 
public property. As to protection, no real protection is given 
further than if the inventor has to go to law to uphold his 
rights, and ultimately wins his case (atter having, perhaps, been 
practically ruined in law costs) the decision is upheld. he 
onus of proof of the validity of any patent attacked lies entirely 
on the inventor or patentee. 

Apropos, it may be pointed out that when Mr. Lloyd George 
formulated his now objectionable if not notorious 1907 Patent 
Bill, he, together with at least one other right honourable friend 
in the Cabinet at the time, appeared to be enamoured of almost 
everything German—witness the National Insurance Act, 
and the said 1907 Patent Act, the vital points in both Acts 
being more or less framed on Prussian rather than on British 
lines. ‘Lhe compulsory-working clause of the 1907 Act most 
certainly has been an unqualified failure, as it has been in most 
other countries where it has ever been applied ; all the good this 
clause did at first was to bring over to this country a lot of 
undesirable Germans and Austrians, the most of whom turned 
spies and whom we have had to get rid of at any cost since 
the war started. 

After all, licensees and royalties really form a very small 
part in the successful working of patents, as patents are more 
xenerally bought up and worked on a bigger scale if they are 
likely to prove at all valuable, so that the poor inventor you 
talk of comes very little into the scale in the present case, 
but the vital points in any Patent Act so far as the country 
and the inventor and the encouragement of invention are 
concerned are quite different things, of which more anon. I 
think Canada is the only part of the British Empire in which 
what are called “* endorsement” and ‘licences of right” are 
in vogue, and most certainly they have not been a success in 
that country: if ever a step was retrograde rather than pro- 
gressive that one in the Canadian Patent Act was. In fact, 
without going much into detail, may | suggest that the Canadian 
Patent System appears to my mind to be one of the most 
crude and parochial arrangements conceivable, and is apparently 
designed principally for the purpose of enabling Canadians 
to secure in due time inventions from other countries without 
paying for them. 

fo my mind the only good point in the Canadian Patent 
System is the eighteen years’ period during which a Canadian 
Patent is in foree, as against our fourteen years. Reference has 
been made to the fifteen years proposed in the new Bill instead 
of the present fourteen years’ term; but why fifteen years unless 
it be that we once more desire to do as the Germans do, the 
German period being fifteen years’ This, however, brings us 
to the main question, viz., what is the matter with the patent 
system of the United States of America, now one of our great 
Allies, and why should we not make that practically perfect 
system our copy more than the more or less ancient and auto- 
cratic patent systems on the Continent ? 

The Americans have copied many things from us; it should 
now be our turn to imitate them in all that is good and 
has been proved to be good in regard to invention, their 
manner of encouraging it. and their unrivalled patent 
system. If, again, the Americans are rightly proud of any- 
thing, it is of their patent system, which is as different from 
ours as night is from day: for instance, in the United States 
no patent is granted until it has been shown that the invention 
is absolutely novel, the total Government fees for a term of 
seventeen years amount to only £7, paid once and for all; 
there is no compulsory working in any form; the Patent 
Department is separate from all Government interference and 
is self-supporting, there being millions of dollars in solid cash 
always lying to the credit of the Patent-office in Washington, 
and the accumulated surplus is solely used as a reserve fund for 
‘further perfecting the machinery of the Department. 

How stands the comparison with our British Patent system ? 
Practically anything can be patented here provided there is 
nothing identical in every respect to be found in the British 
Patent Library during the previous fifty years; the total 
Government fees for a term of fourteen years amount to no 
less than £99; a huge revenue is annually extracted from 
inventors which passes into the hands of the Chancellor of the 
Exchequer, while—in comparison with the American Patent- 
oflice—the Patent Departinent is worked from hand to mouth 
and is practically starved. It would be interesting to know 
why we stuck so long to the traditional term of fourteen years 
as the length of a British patent, and why now the proposed 
fifteen years. Is it because ‘‘ we are so hide-bound with old 
and obsolete traditions ; living on a reputation we had failed 
to uphold,” as a correspondent in one of your contemporaries 
writes, and who rightly heads his communication ‘‘ Wake up 
England ?”’ 

After the wac—Germany, let us hope, being so far barred— 
unless we do ‘* wake up,” especially in engineering matters, 
we shall be unable to compete with America, who will then 
naturally be our greatest competitor in the world’s business ; 
hence it is necessary that we be put on an equal footing with her 
and have ‘‘ equality of opportunity.’’ What, therefore, can be the 
possible objection to a term of seventeen years, seeing if that 
were the term full advantage could be taken of British patents 
patented simultaneously in the United States, whereas at present 
there are practically three years cut off the life of every British 
patent protected in the States owing to its lapsing in the 
fourteenth year ? 

As the case stands, invention, which is the life and soul of 
progress to any nation, instead of being welcomed and en- 
couraged, as it is by the policy of the American Government, 
is distinctly discouraged and clogged in this country by the 
policy of the British Government. Surely now is the time to 
change this policy, but so far as the British patent system is 
concerned, seeing instead of our having an entirely new Patent 
Act founded on democratic and up-to-date lines, it is intended 
apparently to serve up to us in the proposed ‘*‘ 1907 and 1917 
Acts ’’—-as the printed Bill has it—a mere hash-up in a new form 





of antiquated dogmas and shibboleths. Seeing the proposed 
new Act is a Government measure, I trust the Prime Minister 
does not desire us to believe that this is to be one of the ways 
of accomplishing the ‘‘ new outlook,’ the *‘ new Britain,” the 
“new ideas,” &c., he se freely promised us ** after the smoke 
of this great conflict has been dissolved in the atmosphere we 
breathe.” ‘To cap what has been stated, may 1 be allowed to 
mention a particular example in order to show what-—under 
the present régime —the value of a British patent may be under 
certain circumstances and what the so-called search by the 
British Patent-office really amounts to. Some two years 
ago a British patent was granted to an outsider for an ** inven- 
tion” notwithstanding that the specification and drawings 
lodged clearly showed that it was a deliberate copy of an existing 
British patent of six years previously. The original and bond 
fide inventor was advised that his only course was to take 
revocation proceedings against the pirate in the High Court, 
which was done, The offender made a pretence of defending 
and managed by one excuse after another to drag the case on 
for nearly two years, and when ultimately twe or three months 
ago the High Court ordered the revocation of the said piracy, witn 
costs against the offender, it was found he had decamped 
and left the victim to pay. 

So much for the * protection ’’ of the inventor under the 
present Patent Act, nor can I find any sign of more protection 
under the proposed new Bill. In strange contrast, however, 
1 find that under Section 84 of the new Bill the interests of 
patent agents are fully looked after, so much so, in fact, that 
it would appear as if it were to be a penal offence for anyone 
else after this but a patent agent to advise an inventor in the 
taking out of a patent ; and, as you say, it is to be hoped that an 
eye will be kept on this particular clause when the Bill comes 
before the House of Commons ; by this clause alone anyone may 
have a pretty good guess as regards the real professional origin 
or inspiration of the new Bill. 

In conclusion, I would say, to paraphrase Mr. Lloyd George— 
who on Friday last spoke in another sense—-there ought to be 
* no half-way house ”’ in the case of the new Patent Bill—so long 
promised —between democracy and autocracy in these strenuous 
times, but let us rather follow in the lines of the great English- 
speaking republic of the West, for, as the Premier has said— 
“there is no more powerful country in the world than the United 
States of America, with their gigantic resources and their 
indomitable people.” 


> 





James Kerru. 
December 16th. 


THE CENTENARY OF THE HEAT REGENERATOR 
AND THE STIRLING AIR ENGINE, 


Sir,—Will you allow me to make a few remarks upon the 
interesting article on the above subject—pages 516 and 523 of 
your last issue ? One would like to know how Stirling’s specifi- 
cation was discovered and in whose custody it has been for a 
century past. Has the specification of the English patent 
ever been compared with that of the Scotch patent, and if so, 
are the1e any essential differences between the two documents ? 
May I point out that it is not quite correct to say, ** when the 
patenfs were printed by the Patent-office in 1853, it was over- 
looked.” ‘The patent was duly entered in the ‘* Doequet Book 
of the Great Seal,” an ancient record from which the Chrono- 
logical Index of patents granted down to October Ist, 1852, 
was compiled, but a search among the Patent Rolls revealed 
the fact that the patentee had failed to enrol a specification 
which was in those days the last stage through which a patent 
had to pass. In consequence of this failure on the part of the 
patentee, the Letters Patent became void, and in the ‘* Reference 
Index,”’ published by the Commissioners of Patents in 1855, 
there is a note against No. 4081, ‘* No specification enrolled.” 
The patent is, however, duly noted in the ** Chronological 
Index,”’ in the ** Alphabetical Index of Patentees,”’ and in the 
‘*Suhject Matter’? Index, under the heading Motive Power— 
page 474. This was all that could be done, as the clerk who 
prepared the index had only a“ blind title’ to go upon, though 
he probably knew that this was a patent for a hot air engine 
of some kind. It is, I think, too much to say—-page 516—that 
Neilson’s hot blast patent might have been upset if Stirling 
had not erased the words “iron smelting furnaces’ from the 
original draft of his specification. This will be seen by referring 
to Neilson’s specification, where he states that his invention 
consists in passing the blast of air through a heated chamber 
on its way to the furnace, so that the term *‘ hot blast ”’ is a 
fair description of the invention. Stirling’s specification, 
printed in your last issue, does not, to my mind, suggest anything 
like this. I hope that the Comptroller of the Patent-office 
will allow Stirling’s specification to be printed, of course with 
the addition of a note stating that it was not enrolled, but that 
the original document, properly stamped and duly executed, was 
in possession of the Patent-oftice. It would then take its place 
in the series of official Blue-books, but should this suggestion 
not commend itself to the Comptroller, the specification might 
be added to the ‘* Supplement to the series of Letters Patent and 
Specifications,” which consists of reprints of pamphlets bearing 
upon the history of patented inventions. The documents 
contained in this supplement possess no legal value, but are of 
great historical interest. B. Prosser. 

December 18th. 

[We stand rightly corrected by Mr. Prosser ; Stirling's patent 
cannot be accurately described as having been overlooked— 
see page 516 of our last issue—but at the same time it is evident 
that no attempt was made to discover a document which even 
in 53 must have been known to be of extraordinary interest. 
Withovt going into details, we may say that the document was 
discovered accidentally in a private house whilst clearing up 
some papers, and was returned to a member of the Stirling 
family. We may add here that Mr. Hulme, the librarian of the 
Patent-office, is having a small number of reprints of our article 
made, and will be glad to let anyone who is genuinely interested 
have one.—Eb. THE E.}. 





ESSENTIAL METALS. 


Srr,—I read the Random Reflection on page 523 of your 
current issue with interest, and the more so as it is in some 
respects in opposition to my ideas. 

With your permission, I should like to make a few remarks 
on this proposed Act of Parliament. 

(1) The ostensible idea is one that every patriotic Englishman 
would agree with, 7.e., to preserve Empire resources primarily 
for Empire advantage, and to prevent the “‘ cornering” of 
Empire resources to our prejudice in case of war, commercial 
or military. 

(2) I venture to think, however, that, leaving out of considera- 
tion M. Bolo and his kind, there is more to be said on the 
opposition side than a casual reader of your note might suppose. 
As to the danger of Government control, I believe I am by no 
means alone in my fear of any serious extension of this in 
conditions of ordinary commerce, and that there is serious 
danger that under cover of tlie war Britain will be Prussianised. 
In other words, that whilst engaged in destroying one form of 
Prussianism, we shall establish the very foundation of what we 
are seeking to destroy. Prussian militarism could not exist 
without the fundamental condition of a docile people accustomed 
to control by bureaucrats. Mr. Curtin’s book, **The Land of 
Shadow,”’ is illuminating in this aspect of the ease. 

(3) It is said ** The B. of T. will refuse licences to undesirable 

rsons.”” I can only ask, will they? And also how define 
> but only 


“undesirable.” There is nothing “ mandatory,’ 


‘must be taken with a grain or two of salt. 





‘** permissive,’ as far as Tecan see. We have a few pro-Germans 
amongst us; is it very far-fetched to suggest that a pro-German 
Board—of one man—might refuse a licence to a purely British 
firm, whilst granting a licence to a firm essentially encmy 
merely painted ‘‘ British ” 7 

(4) It is, no doubt, desirable to pr otect ourselves for the future 
against possible commercial combinations in friendly states. 
But I suggest that the primary danger has arisen by the insane 
greed and ambition of one nation of treaty breakers. 

(5) 1 further suggest that the main object of the Bill could 
be obtained with less trouble, by simply forbidding all present 
enemy countrymen to hold shares or other interest in firms 
dealing in such metals, under penalty of confiscation of such 
interests, and in addition in the case of persons acting as ** cover” 
for German interests, imprisonment and heavy fine for Empire 
subjects, and immediate expulsion from the Empire for aliens. 
To trust merely to licensing ‘‘ desirable ” persons Would involve, 
I venture to think, a huge “‘ secret service ” for the purpose of 
analysing all the business ramifications of any firm applying 
for a licence, and continuous year by year repetition of the job. 
Is such a job within the power of any department ? I doubt it. 
By issuing a licence or allowing free trade to any firm declaring 
themselves British under a clear-cut law, and such firm knowing 
that their statements may be quietly tested at leisure, would 
think twice before risking the utterly ruinous penalty they would 
subject themselves to by false statements. My points are, 
Sir, that the Billis not sufficiently definite, also :—(a@) 1t subject= 
every firm to an inquisition which to be effective is beyond the 
power of the Board of Trade. (6) That it would be more effective 
to provide a clear-cut law which should be mandatory in 
character, and which could be invoked by a ‘* common informer” 
in the Law Courts, which in turn could force the department 
to perform the office laid on it. In other words, a Board of 
Trade with a ‘‘ spiritual” tender feeling for Hun trusts would 
be foreed to do its duty to this country without being given any 
digcgretion. 

(6) Provided a proper definition of ‘‘ desirable” and 
‘undesirable ” is firnished, a diseretion in permitting and 
refusing permission to trade might be allowed, with a view to 
preventing trusts and corners from damaging our commerce. 
But it seems to me that this is opening up a very large and 
vexed question, and would be better dealt. with as a part of 
general *‘ Trust ”’ legislation and other laws aimed at associations 
in restraint of trade. Gro. T. PARDOE. 

Angmering, December 12th. 


THE CORNISH ENGINE AND STEAM ENGINE ECONOMY 


Sir,—1! have been much interested in your Random Reflections 
on the Cornish engine. As you say, the Austen engine trial 
Many of the early 
Cornish engine trials gave results which did not express the real 
duty for reasons which I shall give later. The fact, however, 
remains that the Cornish engineers, with little theoretical 
knowledge of first principles beyond that acquired by intelligent 
observation and experience, succeeded in getting a duty from 
their engines which, for the pressure of steam employed, was 
equal to that of the best engines of to-day. : 

The increased steam efficiency of modern engines—omitting 
superheating—has been entirely due to increase of steam 
pressure. The initial pressure in the Cornish engine did not 
exceed 40 Ib. absolute ; this has been increased to 200 Ib. in the 
modern pumping engine. With a back pressure of 1 lb. in the 
condenser the increase of steam efficiency due to increase of 
pressure alone is in the inverse ratio of 11 to 7.5 or an increase 
of 32 per cent. 

The actual increase in the steam efficiency of pumping engines 
has been in the inverse ratio of 16 to 11, or an increase of 31 per 
cent. on indicated powers. It will thus be seen that the increase 
has been entirely due to increased pressure. The Cornish system 
of including the boiler with the engine in the *‘ duty” 
has everything to recommend it in promoting economy. Ii it 
had been more universally adopted there would be fewer 
donkey pumps in use now, and for many reasons the fuel bill 
would be reduced. 

The Cornish mine boiler contributed to the high duty, expressed 
in terms of coal. It was worked with slow combustion, and the 
setting was such that the flue gases passed over the coldest 
part last, and there was little heat lost in the chimney. The 
evaporation with Welsh coalgeas 10 Ib. of water for 1 Ib. of coal. 

The elements of economy.in the engine were :—First, the 
Cornish eycle ; second. a high vacuum in the condenser—the 
air pump and condenser were in a tank of cold water; third, 
the engine cylinder was several feet above the boilers and the 
steam jacket drained direct into the boiler through a 4in. pipe 
fully open—the cylinder itself was covered with Qin. of brick- 
work ; fourth, the feed pump was on the engine itself, and worked 
with a constant feed from the hot well. 

It must be observed that the reported duty was that for a 
month’s working, including stoppages and all other incidental 
circumstances, not merely a twelve-hour trial. 

So perfect and regular was the working of some of the engines 
that they ran two or three months without stopping. The 
time of day might almost be taken fronr the counters, and the 
barometric pressure from the vacuum gauge. As regards the 
accuracy of the Duty Reports there was always a great difference 
between the reported duty of the best engines, and that of the 
average ones. To get the best duty the engine had to be worked 
with a high degree of expansion, and that caused heavy strains 
on the pump rods, frequently causing breakages. For that 
reason duty was often sacrificed for safety. 

The duty reported was often incorrect, because it was the 
custom to take the length of the lift as the height of the water 
column, and many shafts were inclined some 30 deg. or 45 deg. 
The argument in justification of this practice was that the extra 
friction of the inelined rods made up for the loss of head on the 
pumps. There were sometimes other minor errors. Nevertheless 
the true duty has oftentimes been ascertained on the indicated 
power. It is fifty years ago since I first indicated some of the 
best engines in Cornwall, and I have a great admiration for 
the old Cornish pioneers who have now passed away. 

Henry Davey. 

Ewell, December 15th. 


P.S.—The Herland engine, designed and made by Watt, was 
put up by my grandfather ; it was, at the time—1798—the best 
engine in Cornwall. About thirty years later a Cornish engine, 
designed by my uncle, Samuel Grose, and erected ‘at Crenver 
Mine, did a duty four times as great as that of the Watt engine 
at Herland. 








In many of our trades our production does not yet 
approach a satisfactory level. Half-a-score of great 
industries could be named in which an increase of from 
about 20 per cent. to 40 per cent. could be secured without 
placing an excessive strain on the workers. It is labour’s 
duty to give the nation that increase, and it is the 
duty of the employers to share the resulting economic 
advantages in a spirit of absolute justice. This increase 
cannot be got with machines and tariffs alone, nor will 
purely economic organisation secure it for us. The science 
which may help us, says Mr. G. E. Toogood, in an article 
on the ‘“* Human Factor in Industry ” in Cassiers’ Engineer- 
ing Monthly, must be based on a synthesis of the human 
and the material factors involved, and must correlate 
ethics with psychology and economics. 
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MID-SCOTLAND SHIP CANALS. 
No. I. 
THE LOCH LOMOND SCHEME. 

THE construction of a ship canal connecting the 
Forth and Clyde has been the dream of more than one 
generation of engineers. The history of this fascinat- 
ing project, and the part played in its inception by 
Smeaton and others, was the subject of an article 
which appeared in THE ENGINEER on November 30th. 
A general account was then given of the two schemes 





size now in service, but to provide for the probable 
future growth in size of such vessels for many years 
to come, and will permit the passage of the largest 
commercial vessels of all kinds. The locks also have 
been designed with these considerations in mind. 


THE RIVAL ROUTES. 

It is generally agreed that there are only two 
possible routes for such a waterway, and although the 
project has in various forms been the subject of public 
discussion for a considerable period, no other route 
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which have long been under discussion ; one for a| than that v/d the Forth valley, Loch Lomond, and | 


canal by the Bonny and Kelvin valleys, usually 
described as the Direct Route, and the other, or Loch 
Lomond route, for a waterway which would be carried 


through the valleys of the rivers Forth and Endrick, the matter, but to present the facts with the necessary | 
and reach the sea at its western end either by passing | plans and drawings for a complete understanding of | 


through Loch Long or through the valley of the 
river Leven. 


Loch Long, and that by the valleys of the Bonny and 
Kelvin, have ever received serious attention. 
It is not intended in these articles to take sides in 


the situation, and to leave the decision in other hands. 
In the case of the Loch Lomond route, described in 


when dealing with the report on the Direct Route, but 
they form some of the main reasons which led Messrs. 
Armstrong, Whitworth to make the survey for a 
canal vid Loch Lomond, and the plan on the opposite 
page indicates’ that the route selected is to some 
extent a new departure. ; 


THE LOCH LOMOND ROUTE. 


The waterway proposed by Sir. W. G. Armstrong, 
Whitworth and Co. would start from the natural deep- 
water channel in the Firth of Forth, opposite the Hen 
and Chickens Rock, this channel being dredged for a 
length of four miles to a point on the western shore of 
the Forth about 1} miles to the north-west of Grange- 
mouth Dock. 'Teere would be constructed the entrance 
locks to the inland section of the new waterway. For 
the first nine miles, to a point near Stirling, the canal 
would follow the low ground of the Forth valley. 
Thence after being carried through a rock cutting, 
about 1} miles long, immediately to the south of 





Stirling, it would enter the low ground adjacent to the 
river Forth. This section would extend for a distance 
of 16 miles, and would bring the waterway to the foot 
| of the ridge which separates the valley of the Forth 
| from the valley of the Clyde. The ridge which joins 
the Ben Lomond range to that of the Campsie Hills 
would be crossed by means of a cutting at the lowest 
point of the pass near the railway station of Balfron, 
and the route thence would lie in the valley of the 
river Endrick to Loch Lomond, which would be 
reached at a point 35 miles distant from Grangemouth. 
Ships using the waterway would then follow the 
natural deep water channel of Loch Lomond to 
Tarbet, a distance of 13} miles, whence a short length 
of artificial canal, extending over 1}? miles in somewhat 
deep cutting, would carry the canal into deep water 
at Arrochar in Loch Long. The distance from 
Arrochar to the centre of the deep water channel in 
| the mouth of the river Clyde is 17 miles. 

The reasons for the selection of this route are 
clearly stated in the report. An important deter- 
mining feature is, of course, the nature of the strata 
| through which the excavation would have to be made, 
}and it is a somewhat extraordinary fact, having 
regard to the mountainous character of the country as 
a whole, that it has been possible to discover a route 
in whichthe physical conditions render the construction 
of a canal not merely feasible but in which Nature 
seems to have laid out the course to be followed. A 
reference to the plan and sections given on page 539 
will make this quite clear. For 13 miles between the 
| Firth of Forth and Stirling the canal would not only 
| be at a low level, but would pass almost entirely 


Until now neither of these schemes has been the report to which reference is made, the total length | through alluvial deposits overlying hard boulder clay 


examined with the necessary completeness to enable 
the merits of either to be adequately judged from the 
engineering, commercial, and financial standpoints. 
The Direct Route, which is supported by Glasgow and 
the towns and industries whose interests would be 
served by the waterway, and is advocated by the 
Mid-Scotland Canal Association, has in the past only 
been the subject of crude preliminary surveys, and 
even the Loch Lomond scheme, although it was the 
subject of a report by Messrs. C. and D. Stevenson, of 
Edinburgh, some years ago, has only now emerged 
from the chrysalis stage into the form of a complete 
_ project. Messrs. Sir W. G. Armstrong, Whitworth 
and Co., who have made an independent survey of a 
Loch Lomond route, point out to us that it is a 
mistake to describe their scheme as based on that of 
Messrs. Stevenson. Points of resemblance there 
must be, as Nature has traced the route, but the new 
project is quite independent of the old. If any claim 
to priority can be justified Smeaton would have the 
best claim. Messrs. Armstrong, Whitworth and Co. 
decided also to investigate the merits of a direct 
route, and the report, plans, and sections which they 
have prepared have been submitted for the considera- 
tion of the Government and loca] interests. The 
compilation of the necessary data has much improved 
the chances of a decision being reached, and it is 
hoped that an official announcement as to the attitude 
of the Admiralty and other Government Departments 
concerned may be made at an early date. The reports 
on both canal schemes were submitted to a conference 
of representatives of the towns interested which was 
held in Glasgow on Wednesday. 

In this first article it is proposed to deal in a general 
way with the Loch Lomond route as outlined in the 
Armstrong, Whitworth report It is obvious, of 
course, that a ship canal between the Firth of Forth 


and the Firth of Clyde, if intended only for commercial | 


traffic, ‘might be of comparatively moderate dimen- 
sions. Commercial vessels of the largest size, such as 
those engaged in Transatlantic trade, do not frequent 
the East Coast ports of the United Kingdom, nor the | 
near continental ports, traffic with which the new 
waterway would be designed to develop through the 
shortening of sea routes. 
mainly confined to Liverpool, Southampton, and 
other West and South Coast ports. For this reason 
a Mid-Scotland ship canal, designed for commercial | 
services alone, would differ materially from one | 
suitable for use by ships of war. In the plans | 


which are now submitted the minimum width at | 
bottom of the new canal is 150ft., the depth of water | 
45ft., clear head room above water level under all | 
bridges 120ft., and smallest radius of curves two miles. | 
These dimensions are held to be sufficient not only for | 


| tage from the engineering aspect that of this 42? miles 


overall, including artificial and natural waterways, 
measured from deep water in the Firth of Forth to the 


Cross Section N° !. 
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and rock. From the 9-mile to the 10}-mile point 
only would the cutting be through rock, in this case a 
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CROSS SECTIONS OF CANAL AT POINTS SHOWN IN DRAWING ON 


river Clyde is 71} miles. Of this mileage 42}? miles 
consist of artificial works, and it is a decided advan- 


only 84 miles are above the 100ft. contour level. As 
against this the Direct Route would require 48 miles of 
artificial works, of which 204 miles are above the 
100ft. level. Another point in connection with the 
Direct Route is that the artificial works would include 
no less than 14 miles of deepening, widening, and 
straightening of the river Clyde. These, however, 


OPPOSITE PAGE 


Large liner services are | centre of the deep-water channel at the mouth of the | bed of basalt, which there overlies the carboniferous 


|limestone. From 11 miles to 21 miles the cutting 
would be through the old estuary deposits of the 
Forth valley, consisting of beds of peat, clays, mud, 
sand and gravel, which contain evidence that the sea 
| once invaded this territory. For the next 104 miles, 
from a point near Buchlyvie to the valley of the river 
Endrick, the cutting would traverse rocks of the lower 
old red sandstone, a strata which is of a particularly 
favourable character for the purposes of the work. 
| The remaining 4} miles to Loch Lomond would be « 





the accommodation of the warships of the largest | are questions which can be discussed in more detail'| cutting through beds of sand and gravel, while the 
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dredged channel from the shore of Loch Lomond into 
deep water would probably be in soft sandstone rock. 
In the cutting between Tarbet and Arrochar the rocks 
encountered would be mainly mica schists and 
metamorphic grits. A fact of immense importance 
is that the total length of ground along the proposed 
route, which is over the level of 50ft. above Ordnance 
Datum, is only 12 miles. In two excavations only 
would there be any really formidable work. In the 
Balfron cutting a maximum height would be reached 
of 260ft. above Ordnance Datum, the length above the 
50ft. level being about 8 miles. The Tarbet cutting, 
which is only 1} miles long, would have a maximum 
height of 146ft. The fact that these cuttings are in 
rock is, however, no disadvantage from the financial 
aspect, as it is a common engineering experience that 
any cutting which exceeds 150ft. in depth is, owing to 
the greater width necessary, more costly in alluvial 
material than in rock. 

The route outlined above in the neighbourhood of 
Stirling was not selected without giving consideration 
to what at first sight would appear to be the more 
natural route through the low ground immediately 
to the north of the town, rather than to the south of 
it. This route was, however, rejected for good 
reasons. It would have been necessary, if that route 
had been selected, to carry the new waterway across 
the river Forth at several points, and in addition 
there would have been great difficulty in dealing with 
the Scottish central line of railway, owing to its low 
level and the inadvisability of having a swing bridge 
at this particular point. The route of the canal 
between the Firth of Forth and Stirling was indeed 
to a large extent determined by the need for carrying 
this line over the canal by means of a fixed bridge at 
a height sufficient to give the necessary headroom for 
the passage of warships. To realise this object, and 
at the same time to avoid railway gradients in excess 
of those now ruling, it would be necessary to effect a 
diversion of this railway over a length of 9 miles. In 
order that the best possible alignment may be obtained 
for the canal a diversion of the Dumbartonshire rail- 
way near Balfron would have to be made over a 
length of 12 miles. The only other place on the 
proposed route where a railway would be crossed is 
at Tarbet, where the West Highland Railway would 
have to be carried over the canal, but as the surface of 
the ground is nearly up to the railway level at this 
point only a slight diversion would be required. The 
details of these railway diversions will be referred to 
in greater detail in a succeeding article. Very few 
roads of first-class importance are interfered with by 
the proposed canal, the chief of them being the 
approach road to Stirling from the south. At a point 
28} miles from the Grangemouth end of the canal the 
aqueduct of the Glasgow waterworks would have to 
be slightly diverted. 

One or two river diversions would also have to be 
made. All the streams to the north of the line of the 
canal would, as is the case at the present time, con- 
tinue to flow into the river Forth, but as nearly all the 
streams to the south of the proposed canal line would 
be intercepted by it, it is proposed that they should 
be discharged into the canal. In nearly every case 
the work necessary would be of the simplest character, 
the only exceptions being those involved on the rivers 
Endrick and the Bannock Burn. In the ease of the 
latter, as it is subject to sudden and heavy floods, the 
treatment proposed is the construction of a dam at 
the point where the Bannock enters the low-lying land 
of the Carse, to form a reservoir to held up the flood 
waters. The river Endrick is subject to even heavier 
floods than the Bannock, and the scheme outlined is 
to carry the channel underneath the canal by means 
of a syphon, a method which would necessitate three 
small diversions of the river. 


LEVEL OF THE CANAL. 

One of the most important engineering features of 
the scheme is the question of the level of the canal. 
It turns upon the physical characteristics in Loch 
Lomond. The loch has a total catchment area of 
270 square miles, over which there is a variable but 
extremely heavy rainfall, amounting to an average of 
70in. per annum. It is also the fact that, owing to the 
character of the country within the catchment. area, 
an unusually high percentage of the rainfall is 
delivered to the loch itself. As the great bulk of 
this water is discharged in the form of floods, con- 
sideration has been given to fhe problem of how this 
water supply might be utilised not only for the supply 
of lockage water, but of establishing a permanent 
elevation in the level of Loch Lomond itself, and, 
therefore, of the canal throughout its length between 
Loch Lomond and the Firth of Forth, which would be 
at the same level as Loch Lomond. It appears that 
the highest recorded level of the Loch is 30}ft. above 
Ordnance Datum, and the lowest 21}ft.,and the pro- 
posal which is now put forward is that the provision 
of a dam at the outlet oi the loch into the river Leven 
should be used to maintain a minimum level in the 
canal of 25ft. above Ordnance Datum, which, it is 
estimated, would mean a saving in depth of excava- 
tion of 34ft. over a length of 35 miles. - 


THE CHANNEL. 


The works in the cutting of the channel for the 
canal do not present many features of interest. It 
is proposed in the alluvial sections to adopt side 
slopes of 2 to 1, but naturally the experience gained 





in the course of the work might lead to a change of 
plan in this respect. It is hoped that over a con- 
siderable part of the cutting it would be possible to 
have slopes of 1} to 1. In the section between the 
Firth of Ferth and Stirling, where the old alluvial 
strata is in the form of mud or silt, revetment of the 
slopes would be carried out. It is also proposed that 
throughout the whole of that length of the canal 
which is not in rock, protection of the slopes against 
wash should be provided by means of heavy stone 
pitehing. 

For a distance of about 8 miles in the length 
between Stirling and the Forth the canal would 
traverse the Stirling coalfield, and it is a fortunate 
circumstance, in view of the developments which 
have taken place and are projected in this mining 
area, that for the greater part of this length there is a 
bed: of boulder clay between the bottom of the canal 
and the coal measures, so that it would probably be 
possible to mine this coal without endangering the 
safety of the canal or of the colliery workings. The 
proposed width of the dredged canal in the Firth of 
Forth is 200ft. at bottom, and it is anticipated that 
the dredged material would to a large extent consist 
of boulder clay. It has been stated that the bottom 
width of canal throughout will be 150ft., but in 
addition it is proposed to provide at four points 
passing places of sufficient dimensions for the require- 
ments of ships of the largest size. 

The estimated,total quantity of excavation ang 
dredging, not including dams and subsidiary work, 
is 155,000,000 cubic yards. It is obvious that the 
disposal of this enormous mass of material is a large 
problem, but it should be possible to solve it in a 
somewhat simple manner. For example, the rock to 
be excavated at certain sections of the canal is of a 
quality suitable for the manufacture of conerete and 
masonry, and could easily be used in the canal work. 
The same observation applies to much of the sand 
and gravel which would be excavated. The surplus 
would be disposed of by dumping in the deep waters 
of Loch Lomond, and upon the low-lying waste lands 
adjacent to the proposed route of the canal. The 
latter form of disposition of the spoil would enable 
important reclamations to be effected. It is  esti- 
mated that an area of 2240 acres would be reclaimed 
in Flanders Moss, and an additional area, amounting 
to 1000 acres, on the foreshore of the Firth of Forth 
between Kincardine and Grangemouth. 

These are the médin features of a 
engineering details of which will be the subject of the 
next article. A point of paramount importance, in 
view of the fact that the canal is designed primarily 
for the use of large warships, is that by this route the 
waterway could be constructed without involving 
prohibitive cutting, and entirely without intermediate 
locks. ‘ 


scheme the 


It is impossible, for reasons discussed in a 
previous article, altogether to avoid the use of locks, 
and the scheme now put forward, like those whieh 
preceded it, includes only two locks, one at each end, 
and they in any ease would be necessary for the 
control of the tide, owing to the difference in both 
time and the range of the tides in the Firth of Forth 
and the Firth of Clyde. The range of tide in the 
Firth of Forth is 18ft. at springs, whereas in Loch 
Long it is only 12ft., and there is a difference in the 
time of high water in the Firth of Forth and at 
Arrochar of over nine hours. 
BRANCH CANAL. 

A novel feature of the plans put forward by Messrs. 
Armstrong, Whitworth and Co. consists in the provi- 
sion of a short length of branch canal between the 
southern end of Loch Lomond and the river Clyde. 
Although the main waterway would not be constructed 
as a commercial project, it is realised that it would 
be a great advantage if commercial traffic could be 
accommodated without interference with the primary 
strategical consideration with which the canal would 
be constructed. A reference to the accompanying 
plan will show the proposed route of the branch canal. 
It would follow the valley of the river Leven, effecting 
a junction with the Clyde near Dumbarton. The 
length would be 7} miles, the minimum width 100ft. 
with a depth of 40ft., and no curve having a less 
radius than 1} miles. Provision would be made for 
clear headroom under bridges of 100ft. The water- 
line would be the same as in the main canal, 25ft. 
above Ordnance Datum. There would be only one 
lock, which would be placed at the river Clyde end. 
It is at this point that the main line of the North 
British and Caledonian Railways would be crossed, 
and as the density of the traffic precludes the use of 
swing bridges in this area the joint lines would either 
be diverted and carried across the canal by a fixed 
bridge at the necessary high level, or possibly they 
would be carried in tunnel under the canal. The cost 
of this branch canal is estimated at £4,431,000, a 
moderate outlay in view of the intention to make 
adequate provision for the important shipping 
interest of the Clyde. A vessel passing between the 
Forth and the Clyde above the proposed junction 
with the canal would save a distance of 37 miles, as 
compared with the route vid Arrochar. 








PRELIMINARY tests having proved satisfactory, the 
Food Production Department has arranged for an exten- 
sive experiment in the making, ata distillery in Scotland, 
of commercial alcohol from damaged or undersized potatoes. 





ELECTRICITY SUPPLY AND THE ECONOMY 
OF COAL. 


PREMATURE publication having been made in one 
paper at least of the contents of the interim report 
of the Coal Conservation Sub-committee of the 
Ministry of Reeonstruction, which is not yet ready 
for issue, although it has been “tabled”? in the 
House of Commons, we have been favoured by the 
Director of the Special Intelligence Branch of the 
Ministry with a copy of the recommendations with 
which the report concludes, and print them below. 
We may usefully recall that the members of this Sub- 
committee are Mr. C. H. Merz, Professor W. A. Bone, 
Mr. Guy Calthrop, Mr. John Kemp, Sir Richard 
Redmayne, and Mr. C. P. Sparks. 


RECOMMENDATIONS. 


(1) It is essential that the present ineflicient. system of over 
600 districts should be superseded by a comprehensive system 
in which Great Britain is divided into some sixteen districts. 
in each of which there should be one authority dealing with all 
the generation and main distribution. 

(2) Centres, or sites, suitable for electric generating purposes 
should at once be chosen on important waterways, as the future 
main centres of supply for each of the districts into which the 
country is to be divided. 

(3) ‘The sites so chosen should be as large as possible, having 
in view the land available in suitable localities, and should have 
ample water and transport facilities. Land is required not 
only for the power stations themselves-——which for the sake of 
security and safety would have to be suitably sub-divided, that 
is, they would not be contained all in one building—but for 
the processes involved in the extraction of by-products from the 
coal before it is used for the production of power, where such 
extraction is found to be justified. {t is also required for the 
development of electro-chemical processes, which may be most 
conveniently carried on in close proximity to the power plant, 
This condition entails the sites being chosen outside, not inside, 
towns. (The health of the great industrial centres and the 
congestion of the railway lines in their neighbourhood would be 
radically improved by arranging that the conversion of coal 
into motive power was carried out away from the densely 
populated centres.) 

(4) Plans should be prepared for the construction: immediately 
after the war on these sites of the first instalment of large 
super-power plants capable, first, of supplying, through a 
comprehensive electric power distribution system which must 
also be arranged for, the existing demands of the community ; 
and, secondly, of supplying electrical energy at the lowest 
possible price for new processes and manufactures 

(5) Such plants would be designed so that, as methods are 
perfected for extracting by-products from the fuel, before using 
it for the purpose of the production of electric power, the 
by-product plant can be combined with the power plant. Rach 
site should be laid out with this in view, and with a view to the 
unrestricted extensions of the plant as required. 

(6) Power available from surplus gas or waste heat should be 
turned into electrical energy on the spot in local plants which 
As regards 


would feed into the main distribution system. 
waste coal —/.e., coal which it does not at present pay to bring 
to the surface—this could, where transport was the ruling 


consideration, also be used on the spot. 

(7) Once these plants are in existence it would be possible 
for existing authorities, without any risk of being left in the 
lurch, to stop extensions of their own uneconomical stations, 
situated as they mostly are 6n cramped and unsuitable sites, 
and to arrange to take their power from the main system. 

(8) With a view to carrying out the policy advocated a Board 
of Electricity Commissioners should be appointed, with full 
powers to deal with the electricity supply situation throughout 
the country. They should have power—inter alia : 

(a) To stop the extension or multiplication ot 
uneconomical stations for publie supply. 

(b) To arrange for the handing over, on equitable terms, 
of the generation, transmission and main distribution 
system in each of the areas into which the country is to be 
divided, to a new electricity body appointed for that area. 

(¢) To standardise for each area the frequeney and 
voltage of the main transmission and distribution system. 

(d) To settle for each area whether such body should 
consist of a Parliamentary company working under adequate 
eontrol as regards limitation of dividends, &c., or one of 
the other alternatives given in Appendix C. 

(9) Alternative types of the new electric power organisations 
are described in Appendix C. In reference to these alterna- 
tive types the Sub-Committee are impressed with the special 
need for initiative and resource in the management of the 
business of power supply, and they are of the opinion that the 
freedom of range and keenness which are distinctive of private 
enterprise will be found to be in a high degree conducive to the 
fullest measure of success. The Sub-committee consider that 
if the nation is to get immediately an efficient power supply, 
and is to take advantage of the temporary lull in manufacturing 
output immediately after the war, State assistance in some form 


may be necessary. 








POTASH FROM BRINE WATER. 


Recovery of potash at American Portland cement works 
was noted recently in THE ENGINEER, and a new develop- 
ment—resultjng from war conditions—is its recovery from 
briny water. In Nebraska there are numerous shallow 
lakes, some of them not more than 2ft. or 3ft. in depth, the 
water of which is so briny that cattle will not drink it. In 
many of the lakes the water is so caustic as to eat the skin 
from the flesh if the hand is dipped into it. Chemical 
investigation showed that the water contained about 
10 per cent. of solids, of which 25 per cent. is potash. Large 
evaporating and treating works have been built, and pipe 
lines constructed for pumping the water to them. Some 
of these pipe lines are 25 miles in length. The water 
delivered at the plant is evaporated by high- 
pressure steam, using several stages of ‘pressure 
and thus using the steam several times before it 
is allowed to exhaust. Fresh water pumped into 
the lakes re-dissolves the salts in the shale soil, and 
the potash is recovered from this water in the same way, 
The process can be worked at a profit even when the water 
has to be pumped 25 miles. Some of the pumpfng plants 
are operated electrically, taking current generated at a 
central station. Trade secrets enter somewhat into the 
recovery process. The manufacture is said to cost only 
about 2d. per pound, while the product is sold at Is. 3d. 
per pound. It is only a temporary industry, and is 
dependent entirely upon the present extremely high 
price of potash. The supply is sufficient for six or eight 
years, and will then be exhausted. 
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RAILWAY MATTERS. 





Tue Under-Secretary for War said in the House on the 
12th inst., that there are separate directorates in France 
for roads, light railways, inland water transport, docks 
and broad gauge railway services. 

Out of 66 railway dining car services in the country, 
47 have pledged themselves to work with the United 
States Food Administration in having meatless and wheat- 
less days, and urging the general plan of food saving on 
the public. 


Tue United States Railroads War Board, for the pur- 
pose of obtaining exact information as to the Jabour situa- 
tion, and of showing what contributions the railroads 
have made to the publie service, has arranged to take a 
census of the railroad employees of military age. 


Tue Chicago, Milwaukee and St. Paul Railway Company 
has decided to press forward the electrification of the 
211 miles between Othello and the Pacific Coast in order 
to save fuel. The contract for the locomotives and sub- 
station equipment has been divided between the General 


Electric Company of Schenectady and the Westinghouse’ 


Klectric and Manufacturing Company. 

ANSWERING a question on the Ilth inst., Sir Albert 
Stanley said that the Canal Control Committee had, since its 
appointment in March last, held twenty-two meetings. As it 
had not been in existence for a year he could not state the 
annual cost, but including the expenses of three sub-com- 
mittees—one in the North, one in the South, and one in 
the Midlands—it was anticipated that the present annual 
expenditure, apart from the cost of offices, stationery and 
postage, would not exceed £5000 a year. 


ANSWERING, on the 12th inst., two questions by Mr. 
Currie, Mr. Wardle said that the option of purchase con- 
ferred on the Treasury by the Railway Regulation Act, 
1844, does not apply to all railways, and also leaves the 
terms of purchase in some cases subject to arbitration. 
Under these circumstances he was not in a position to 
give any reliable estimate of the amount of money required 
to buy up the railways of the United Kingdom. The latest 
information available with regard to the average holding 
of railway companies’ shares was in Parliamentary Paper 
No. 400 of 1902. 

Tue Committee of the National Association of Railway 
Commissioners of the United States which has been 
inquiring into the question of trespassing on the railways 
siys in its report that the lack of respect for railroad 
prop?rty which developed in many communities in the 
early days still remains, and the American record in the 
mitter of trespassing on tracks is disgraceful. Many 
states have no adequate laws forbidding such trespassing, 
and in the thirteen States which have such laws it is 
common knowledge that trespassing has not been stopped. 
Only one State, Pennsylvania, claims that the law is 
strictly enforced. 

As from November Ist all the railways of the United 
States are required to deny the use of all open top cars, 
except flat cars, and those used by the permanent way 
department, for the transportation of materials and 
supplies, except coal, for the construction, maintenance, 
and repair of public or private highways, roadways, 
streets, or sidewalks ; 
maintenance of theatres or other buildings to he used 
for amusement purposes ; materials and supplies, other 
than coal, for the manufacture of pleasure vehicles, 
furniture or musical instruments; or for the transpor- 
tation of passenger vehicles, furniture, or musical instru- 
ments, 

In 1902-04 the Southern Pacific Company built the 
Lucin cut-off across the Great Salt Lake which reduced 
the length of the railroad and eliminated some sharp 
curves. It has recently been stated by the company 
that since the work was opened there has been a traftic over 
it of 110 million tons which, on the average car loading, 
would occupy four million cars. Had this freight been 
carried over the old line it would have necessitated the 
running of 172 million additional car miles and 
additional work equivalent to lifting a million car loads 
a mile in the air. The number of train movements a day 
is thirty less than it would be if the former train load 
limits were now in force, making an enormous saving 
in fuel. 


Data bearing on the substitution of steel for timber 


in freight ear construction having been obtained by securing. 


estimates from car constructors, supplemented by studies 
in the Forest Service, of the average amount of wood 
used per car in each of the various types, such as box, 
flat, gondola, refrigerator, &e. The total timber con- 
sumption for the year was determined and divided by 
the total number of cars constructed, the result showing 
that the average amount of lumber used per car, 
on the whole, fell off steadily: between 1913 and 1916. 
The average amount of wood used per car fell from 5140 
board feet in°1900 to 2309 feet in 1916—55 per cent.— 
despite the fact that the average car capacity gradually 
increasing during that period. 


Tue Bulletin of the Illinois Central as to the evil effects 
of unnecessary speed restrictions which was_ referred 
to in this column of our issue of December 7th, says 
that, assuming that speed restrictions throughout 
the United States average the same per 1000 miles of 
track as they do on the Illinois Central System, there 
are 21,200 speed restrictions in the United States. Com- 
plying with these speed restriction laws means the loss 
to the country of 2,203,210 men for one day in each year. 
It means the loss of 15,967,840 tons of coal of the value of 
33,479,570 dols. It means the loss of 442,550 locomotive 
days in each year, and the loss of 10,934,968 freight cars 
for one day in each year, It means that if these unreason- 
able speed restrictions were abolished the railroads .of 
’ the country could haul 4,373,952 additional freight cars 
a distance of 100. miles, or that they could haul an addi- 
tional 75,023,520 tons of freight a distance of 100 miles 
in the course of a year: In these calculations, no allowance 
is made for the loss of time and money occasioned by 
pulling out draw-bars and damage to equipment on account 
of slowing down and starting up heavy freight trains, 
= railroad men will understand that this loss is consider- 
able. 


for the construction, repair, or | 











NOTES AND MEMORANDA. 





A MIXTURE of approximately 50 parts of copper and 
50 parts of zinc has the highest content of zinc the alloy 
may contain and be workable. It is possible to roll such 
an alloy into a sheet or draw it into a wire, but the opera- 
tions are tedious. Alloys of from 57 to 63 parts of copper 
and the balance zinc are used in the extruding process 
for making rods, tubes and shapes. 


Accorp1nc to Licht und Lampe the electric are is now 
applied to opening the tap-holes of blast-furnaces. An 
arc is created between an electrode and the cooled mr tal 
which is blocking up the opening. The arc melts the metal 
as far as the liquid contents of the furnace. If non-con- 
ductive masses are encountered, the are is switched off 
and a steel bar driven into the masses. As the arc follows 
the bar, the melting of the cooled metal can be continued. 
The current required is from 800 to 1000 ampéres. 


A NEw high-speed steel has been patented by a German 
company. The patent specification states that the steel 
shall contain carbon, 1.2 per cent.; manganese, 1.2 per 
cent.; silicon, from 0.1 to 0.3 per cent.; chromium, from 
3 to 10 per cent., and cobalt, 1.5 per cent.- This material 
is said by the inventors to be an improvement upon a 
similar steel which they patented last year containing 
molybdenum. In its manufacture the molybdenum is 
omitted, and the percentage of manganese and chromium 
is increased. 


*ConTINUOUS current is better than alternating for arc 
welding, because the temperature of the-positive pole, 1.e., 
the piece to he.welded, is much higher than the negative 
and the are is more easily maintained. Either carbon 
or metallic electrodes may be used for welding, but for 
cutting, carbon electrodes are necessary, says Mr. H. L. 
Unland, in the General Electric Review. The voltage drop 
across the carbon arc is about 40 volts, and across the 
metallic arc about 20 volts. A line voltage of about 60 
volts is best, but higher voltages, up to 90 volts, are some- 
times used. 


Wrrn the revolving smooth steel discs now being 
used for cutting metals, thé actual cutting is, says the 
Tronmonger, not effected, as was formerly understood, by 
removing the metal, but by the heat generated by the fric- 
tion which is so great that the metal is melted at the point of 
contact. - The disc has consequently only to discard the 
molten metal, and by doing so clears the dividing groove. 
Naturally the steel disc also becomes heated in the orera- 
tion, but as the greater part of its circumference 
is always out of contact, and continuously being cooled by 
air, and as the friction for each point of the dise cirecum- 
ference only lasts for a minute fraction of a second, its 
own heat remains always below melting point. 


THE really important thing about aeronautie engines 
from now on is going to be the number of cubic feet of 
mixture per minute that they can handle. In connection 
with four-stroke cycle engines this points out the necessity 
of using relatively high speeds, says Mr. E. H. Sherbondy, 
ina paper on “ Aviation Engine Development,” read before 
the Society of Automotile Engineers. The mean effec- 
tive pressure arrived at in the Sunbeam engines is within 
15 per cent. of the theoretical maximum that is possible, 
while there may be some improvement secured in the 
future in the matter of horse-power weight efficiency by 
further refinement in the mechanical construction. The 
author believes that it is now necessary to make some 
change in the cycle of operation. This should be a splen- 
did opportunity to try out super-compression and super- 
charging schemes of one sort or another. Possibly the 
two-stroke cycle engine, with its maze of new problems, 
stands as an opportunity, says the author. 


THE method of determining the surface tension of a 
liquid in air by allowing drops of the liquid to form slowly 
at the lower end of a thick-walled capillary tube, and 
counting the number which fall off, is so simple that it is 
very unfortunate that a satisfactory theory of the pro- 
cess has never been given. Lord Rayleigh showed that 
the mass m of the drop of a liquid of surface tension T 
which falls from a tube of outer radius r is given by mg = 
CTr, where C is a constant which varies from 3.7 to 4.2, 
according to the properties of the liquid and the radius of 
the tube. The problem is a dynamical one, and its ulti- 
mate solution will be*facilitated by the recent cinemato- 
graph pictures of the formation of falling drops which has 
been taken for M. F. L. Perrot, and are reproduced in his 
article on the subject in the Revue générale des Sciences. 
They show that the drop before it breaks away is. con- 
nected to the liquid above it by a thin filament of 
considerable length, which breaks simultaneously in two 
places. 


TITANIUM is a silvery-white-metal—its colour being not 
unlike that of highly polished steel ; its fracture is steely. 
From a metallurgical standpoint, one of its most interest- 
ing properties is its workability : when cold it is brittle, 
but at a red heat it may be readily drawn and forged. The 
atomic weight is 48.1, and the specific gravity is given as 
4.50. All attempts to draw it into wire have met with 
defeat on account of its non-ductility, either hot or cold, 
but, as stated, it is malleable at a low red heat, and may 
be’ readily forged like iron. Hunter determined the 
melting-point as between 1800 deg. Cent. and 1850 deg. 
Cent., and other determinations have been variable. 
Moissan states that the element combines with oxygen with 
incandescence at a temperature of 610 deg. Cent. On 
heating, it combines with the halogens and oxygens with 
ineandescence to form halogen and oxygen salts, and with 
sulphur and carbon to form sulphides and carbides. Titan- 
ium appears to exert little directeffect on the constitution 
or structure of the steel itself. Although it lowers the Ar, 
point, it has little influence on either Ar, or Ar,, and steels 
with as much as 10 per cent. Ti exhibit the normal pear- 
litic structure of straight carbon steels. Besides its use 
as a superpurifier for rail steel, titanium is finding 
application in the treatment of steel and iron rolls where 
resistance to abrasion and shock is thereby said to be 
increased ; for steel castings in foundry practice ; for both 
low and high carbon steel chain ; for gears, pinions, tires, 
die plates and heads, propeller shafts, driving rods, and 
other forgings ; for tool and métor ear steels ; for cast 
iron ingot moulds ; for aeid pots, and chilled iron car 
wheels. 





MISCELLANEA. 





Tue death occurred last week of Mr. W. J. Widdowson, 
one of the partners in the well-known Manchester firm of 
tap makers. Mr. Widdowson had been in failing health 
for some considerable time, and his demise was not unex- 
pected. 


A BEQUEST of £10,000 has been made to the University 
of Liverpool by Mrs. A. C. Chaddock for the endowment 
of a chair of commerce in memory of her husband, unless 
such a chair has been endowed already, in which case the 
bequest is to be used for such purposes as the authorities 
shall determine. 


Firty years of service have just been completed by 
Mr. Arthur Brown, the city engineer of Nottingham. Mr. 
Brown’s has been a remarkable record of public work, 
and the works of improvement which have been carried 
out in this city have been very numerous in connec- 
tion with street improvements, sewerage, baths, tramways, 
electricity supply, and housing schemes. 

THERE is every prospect of an early resumption of ship- 
building at Whitby, where the Whitehall shipbuilding 
yard has been purchased by a Wearside firm. The yard, 
which has accommodation for five or six berths, and at 
which, at one time, steamers of over 5000 tons used to 
be constructed, has been closed since 1902. Arrange- 
ments are being made to put the yard in going order at an 
early date. 


TuE publication by the Ministry of Munitions of the 
preliminary report of the Nitrogen Products Committee 
should do-much to overcome the feeling that every country 
but our.own is alive to the importance in connection with 
the prosecution of the war of effecting the utmost possible 
development of chemical science. The report, though 
of necessity lacking technical details, outlines the valuable 
work which British chemists have accomplished in, to them, 
practically .a new sphere, and in so short a time, says the 
Chemical Trade Journal. 


A SPECIAL meeting of the Cardiff City Council was held 
recently to appoint an engineer and surveyor in succession 
to the late Mr. William Harpur. Mr. E. Llenrwg Morgan, 
Bolton, who was appointed to the vacancy on October 24th, 
afterwards declined the post. The other two candidates 
on the short list, Mr. E. J. Elford (Southend-on-Sea), and 
Mr. S. FE. Burgess (Middlesbrough), subsequently intimated 
that they were still prepared to accept the appointment. 
Mr. Elford rece ived thirteen votes, and Mr. Burgess 12. 
Mr. Elford was thereupon appointed to the post. 


OnE of the most interesting of all developments in con- 
nection with activities by the Government in the produc- 
tion of the new United States airplane is a small building 
at the Bureau of Standards grounds, in which is a vacuum 
chamber for the testing of airplane engines at atmospheric 
conditions ranging from that found at sea level to that 
found at an altitude of 20.000 or more feet. In this 
chamber the engine can be started at sea level and “** fly”’ as 
high as need be for observation purposes, and it can ‘land”’ 
as quickly or as slowly as desired. The chamber measures 
6ft. by 64ft. by 15ft., with walls 12in. thick, and is provided 
with refrigerating machinery. 

ONE result of the great awakening that has gradually 
roused the country from its slumbers is that the Govern- 
ment are now advocating the establishment of cold storage 
warehouses on a large seale, and it is satisfactory to find 
in a recent speech by Mr. John Wardle, the Director of 
Cold Storage and Inland Transport, a statement to the 
effect that the decision had been made to hold at least 
three months’ food supplies in the country. When war 
broke out the cold storage accommodation amounted to 
no more than 30,000,000 cubic feet, and the opinion of Mr. 
Wardle is that 10,000,000 cubic feet of additional space 
should be provided at the earliest possible moment for the 
safety of the nation. 

On Monday last the first steamer, built under war con- 
ditions, at Chepstow, was launched from the Finch Yard 
and was named the Petworth. She is a standard vessel 
of 3300 tons, and has been on the stocks eight months. 
As some confusion is likely to occur, it may be well to 
point out that whilst the Finch yard belongs to the 
Standard Shipbuilding and Engineering Company, it is 
not part of the new yard that was begun by the company 
and has since been taken over by the Government as one 
of the three National vards. The Finch yard has been 
in existence for some years, and hitherto has done smallish 
work. We believe we are right in saying that the Pet- 
worth is the largest vessel built in it. 

A NEw wood, apparently little known, and called balsa 
wood, is exceedingly light, and promises to have an ex- 
tended field of usefulness in connection with cold storage 
structures when heat insulation is important. It is a 
tropical wood, growing principally in the States of South 
and Central America. According to the Scientific 
American, the wood is remarkable, first, as to its lightness ; 
secondly, as to its microscopical structure ; thirdly, for its 
absence of woody fibre ; fourthly, for its elasticity ; and, 
fifthly, for its heat insulating qualities. So far as the 
investigation has disclosed, it is the lightest commercially 
useful wood known. It has also considerable structural 
strength, which makes it suitable for many uses. 


SPEAKING at.a meeting of the American Iron and Steel 
Institute recently Mr. Joseph G. Butler, jun., said the 
steel business was really born in America when the 
Bessemer process.came into use there, which was not until 
about 1864. » The idea of removing carbon and silicon from 
blast-furnace iron in this way was undoubtedly first con- 
ceived by an American, although he failed to develop the 
machinery for its use, and, as a consequence, reaped very 
little benefit from it. When William Kelly, who first 
decarburised-iron by means of, an air blast in a furnace he 
had erected for that purpose at Eddyville, Kentucky, about 
1850, came to file his claim for a patent in 1856 he found 
that Henry Bessemer had filed similar claims, and been 
granted patents a few days previously. Kelly had worked 
for years on his scheme, which was identical in principle, 
but he had not yet made it a commercial success, and did 
not attempt to make steel in that manner. Nevertheless, 


his use of the pneumatic process first was not disputed, 
and he was granted an interference as against the Bessemer 
patent. 
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The M.I.D. 


Ir was quite inevitable that, from the day of its 
foundation till the day of its dissolution, the Ministry 
of Munitions would have to run the gauntlet of 
criticism. It is impossible to establish a new Govern- 
ment office, to endow it with extraordinary powers, 
to permit it to interfere with the personal rights of 
free born Britons—of all people in the world the 
least tolerant of management—to appoint a whole 
crowd of officials and assistant officials, of deputies 
and assistant deputies, of clerks, typists, messengers, 
runners, et hoc genus omnes, without the certainty that 
somebody will find something to complain about. 
A body of the kind provokes criticism. It is 
continually doing things, it must do things, that are 
either objectionable. or incomprehensible, or both, 
to the general observer or to those who suffer by its 
actions. But taken for all and all, and with some 
inside knowledge of the working of the Ministry, we 
say, without hesitation, that it not only has done 
what could not possibly have been done without it, 
but that it has achieved its objects with far less 
fiiction than might have been anticipated. That it 
has made mistakes goes without saying ; that it is 
not perfectly efficient is obvious. But regarded as 
a piece of war machinery, constructed hurriedly and 
developed to remarkable proportions with un- 
exampled rapidity, we believe it may be asserted 
without fear of honest contradiction that it has 
attained an efficiency that is rare in machinery of any 
kind, and particularly in official machinery. 

Of all the departments of the Ministry, that which 
is dedicated to the study of new inventions—the 
M.I.D.—is the one least likely to escape the attacks 
of the critic. Let it but be remembered that eighty 
per cent. or more of all inventors are convinced in 
their own minds that their inventions are of supreme 
merit, then let it be recalled that as a matter of fact 
of the thousands of inventions submitted annually to 
the M.I.D., only a small percentage, not more than 
four or five, is worth considering at all, and that of 
this small percentage possibly one-half prove to be 
valueless on further investigation or trial, and it will 
at once be seen that a huge army of discontented 
inventors is being continually augmented. Britain 
is not exceptional in this respect. Reports from 
America show that just the same thing is going on 
there, and that critics of the Ametican Inventions 
Board are multiplying daily by the thousand. For 
France and Italy, as for Germany, we have no 
figures, but we may assert with confidence that in 
those countries inventors are not less numerous, and 
that the proportion of useful inventions is no greater 
than in this. If we lose sight of these facts, we shall 
give ear to such vague and thoughtless criticism as 
has lately appeared in a public print, and has been 
so effectively answered by the Minister of Munitions 
himself, through Sir Graham Greene, and by Sir 
Wilfrid Stokes. Ina leading article on December 10th 
the Morning Post attacked the M.I.D. for an alleged 
lack of sympathy with inventors, and for an alleged 
stupidity and slackness in the handling of inventions. 
Departing from generalities, it instanced as particulars 
the treatment meted out to the Pomeroy bullet and 
the Stokes gun. By so doing, it at once revealed the 
weakness of its case. Answering these specific 
charges, Mr. Churchill stated in the Morning Post, on 
Friday last, that the inventor of the Pomeroy bullet 
“was subsidised and encouraged in every way, from 
the time when he submitted his invention to the 
Munitions Inventions Department, and has since 
expressed his cordial appreciation of the treatment 
meted out to him by the Department,” and that 
“the Stokes gun was in use at the front at a period 
considerably anterior to the date of the foundation 
of the Munitions Inventions Department.” If such 
gross errors are to be found in two specific statements, 
what value can be placed on the vague charges they 
are intended to support ? 





We are fortunate enough to be able to present in 
an article this week a clear statement of the organisa- 
tion of the M.I.D. It will, we have no doubt, be 
read with the greatest interest, and we sincerely trust 
that critics will give it their earnest consideration. 
Those who study it without prejudice will be con- 
strained to admit that it describes an admirable 
scheme. Note the description of the course that 
is taken with all inventions, and observe particularly 
that the Department has a trial ground at Esher, 
where devices are tried under circumstances that 


‘simulate as far as possible war conditions, and that 


certain liaison officers watch inventions in the field 
and report upon them to the Ministry, so that they 
may be modified, rejected, or approved, whilst other 
officers keep in touch with our French ally, so that 
there may be a frequent exchange of ideas. We 
imagine that the critic will admit the excellence of 
the scheme, but will affirm that it is not properly or 
energetically pursued. The evidence, we submit, is 
all the other way. We know that many inventions 
have been successfully applied to the problems of 
war, and there is not the slightest reason te believe 
that in any respect anY single one of the combatants 
has done more than this country has done. Indeed, 
we can say without hesitation, that not only has the 
M.I.D. given great assistance in the field by the 
encouragement of useful inventions, but that in the 
workshop and in chemical, metallurgical optical, 
and many other classes of factories at home, 
the Ministry, either through its Inventions Depart- 
ment, or through other Departments, has encouraged 
invention and developed industries in a manner which 
will only be fully appreciated when the history of its 
endeavours sees the light. 


Torsion. 


WuatTever future may lie before the method of 
estimating the amount, and displaying the distribu- 
tion of stresses in twisted members, which has been 
devised by Messrs. Taylor and Griffith, of the Royal 
Aircraft Factory, the Institution of Mechanical Engi- 
neers was fortunate indeed in being the first to give 
a description of it to the world. Problems of torsion 
are among the most difficult to deal with, both because 
complete measurement of the stresses by test—unlike 
the stresses under extension and compression—is 
impracticable, and because mathematical solution 
is possible only with a few single regular sections, like 
circles, squares, and triangles. It is true that a vast 
number of members subjected to torsion have such 
simple, regular shapes, but it is equally true that a 
great number of more complex sections, such as angles, 
channels, tees, &c., are subjected to torsion in struc- 
tures of various kinds, and that stresses in them are 
very imperfectly known. The difficulty of finding 
any solution to the problem has led in a meesure to 
its neglect—it was given up in despair—and no 
further attempt might have been made to_solve it 
had not the needs of the constructors of aeroplanes 
become imperative. The members of aircraft are 
subjected to twisting forces of various degrees, and 
it was necessary to know the effect of those forces on 
different sections, so that the dimensions might be 
reduced to the minimum. A striking example is 
found in the twisting of propellor blades, for by 
suitable proportioning, which is rendered possible by 
this method of examination, distortion of the blade 
in action is prevented. As long as work was carried on 
in the dark there was no other course than to adopt an 
excessive factor of safety—estimated on such poor 
knowledge as existed—but with a more intimate 
acquaintance with the distribution of stresses in 
members of any section—no matter how irregular— 
and with their amount, it at once becomes possible to 
economise material by apportioning it in the best 
possible way. We need only refer our readers to the 
examination of the stresses in an angle iron—which 
leads to the curious conclusion that an angle may be 
strengthened by removing metal from the sides if by so- 
doing a generous fillet is created—to show the order 
of the value of the results attained. 

The method proposed by Major Taylor, and per- 
fected by Mr. Griffith, is remarkably elegant. It was 
known that the equations which represent the torsion 
of an elastic bar of any uniform cross-section are of 
exactly the same form as those which represent the 
deformation of an elastic membrane of the same 
shape, under slight uniform pressure. That fact, we 
say, had been known for a long time, but no one 
thought of applying it till, in their extremity, the 
authorities at Farnborough applied to Major Taylor 
for a solution of torsion problems that were vexing 
them. Major Taylor, knowing the connection, saw 
the means of applying it. It occurred to him that no 
more perfect elastic membrane could be conceived 
than a soap film, and it only needed that means of 
measuring the deformation of such a film uncer smail 
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pressures should be devised to have what may most 
aptly be described as a caleulating machine for 
torsional stresses. To Mr. Griffith was entrusted the 
invention of the very beautiful and very simple 
device that was exhibited at the Institution of 
Mechanical Engineers on Friday evening. We have 
called the instrument a caleulating machine for a 
special reason. In considering the paper it is a 
natural inclination of the mind to assume that the 
soap film shows a physical change that takes place 
when a bar is twisted. As far as we know at present 
it does nothing of the kind; the connection between 
the distortion of a film under uniform pressure and 
torsion stresses is purely fortuitous—it was, as Major 
Taylor said in presenting the paper, simply a matter 
of luck. The shape of the film has no more to do 
with the actual stresses than a slide rule has to do with 
pounds weight or pressures per square inch, or than a 
cash register with the bank rate. It is not like a stress- 
strain diagram, which exhibits actual forces and their 
effects ; it depends upon what we may briefiy describe 
as parallel effects, not upon direct effects. Unless 
this fact is grasped the apparatus will. we think, be 
misunderstood. To show its exact bearing we may 
take as an example the figure reproduced on another 
page, which exhibits the distribution of shearing stresses 
in the torsion ef a wooden spar of double tee section. 
Here will be seen a number of contour lines. Where 
those lines are closely packed together there the 
stresses are highest. The contour lines show the 
configuration of the film in a familiar way, and they 
are plotted by direct measurement of the surface. 
Where they are close together they indicate steepness, 
just as the contour lines on 2 map do. The stresses 
at all points are proportional to the size of the angle 
of the slope at these points. Hence we sce at once 
how they are distributed. It will be observed by 
those who read the paper that the inquiry can be 
carried further, and that by comparing the curvature 
ofa film of any given shape with the distortion, under 
the same uniform pressure, of a circular film, the 
actual stresses can be measured within a very narrow 
margin of correctness, and, furthermore, that the 
torque may be estimated by measuring the cubic 
capacity cf the space between the distended film and 
the plane it occupied before distention. 

It is, we think, difficult to over-rate the importance 
of this beautiful invention. The knowledge of 
stresses in structural members has always been in- 
complete because, whilst such members are almost 
invariably subjected to torsion under some conditions, 
there was lacking a means of measuring it. Mr. 
Gibson gave as an example the unknown stresses in 
the curved girders of theatre circles, and he made the 
excellent proposal that a complete series of standard 
sections should be submitted to the Taylor-Griftith 
tests, and that the conteur diagrams should be 
published for the use of engineers. But the possible 
uses of the method are not easily exhausted, and we 
cap imagine that it will become the common practice 
of designers to provide themselves with the very 
simple apparatus needed, and to examine all sorts of 
sections that have heretofore never been examined. 
Indeed, as the method is absolutely new, we do not 
yet know what developments are in front of it, but 
that it will take its place amongst the other methods 
of the test-house can be doubted no more than that 
its utility will extend, possibly, in unexpected direc- 
tions. We rejoice indeed that it is the invention of 
our own countrymen, for it will go far to remove the 
popular but, gross liable on the United Kingdom that 
all talent for scientific invention resides in other lands. 








RANDOM REFLECTIONS. 


[SECOND SERIES. | 


ae —@— bs 
Many large engineering firms 
now print periodical magazines, 


is : : : 
House Organ journals, or bulletins which give 


information about work in progress, 
of the factory, current events, 
sports, and so on. The worth of such publications 
may, no doubt, be taken as proved. Some of them 
have been in existence for years, and would scarcely be 
continued if they had not been found profitable. A good 
many of them are used es advertising circulars, and 
are sent round to the clients of the firms, whilst 
others, again, are real house organs, but are devoted 
to a single branch of the establishment ; we recall, for 
example, two which are issued by and for the 
apprentices. .All periodicals of the kind, by bringing 
the staff and workpeople into touch with the work of 
the firm, encourage, no doubt, that esprit de corps 
which is such an invaluable commodity. The latest 
adherents to this plan are Petters Limited, of Yeovil, 
who have issued within the last few weeks a brochure 
called the“ Book of Information for Employees.” 
It is a little guide book to the firm; tells of, its 


the development 


history, its work and its extension; of the arrange- 





ments it makes for the comfort and recreation of its 
workpeople, and of how it attends to their health and 
education. Such facts must prove of interest, not 
only to those who have served the firm long and are 
fairly acquainted with its doings, but to new-comers, 
who, especially in large firms—and Petters must now 
be regarded as a large firm, for it employs some 
fourteen hundred hands in. its four factories—find it 
difficult to get into touch with things, and are not 
likely to take that same interest in their work as those 
whose sympathy with the aspirations of the company 
has developed with acquaintance. We are not sure 
that this is thé first time this method of informing 
the workers has been adopted, but certainly it is the 
first that has come to our notice for some time, and 
we welcome it as an example worth following. The 
importance of developing and extending sympathy 
between the management and the workpeople cannot 
be over-rated. At one time it existed naturally. 
When companies were small, every man in them took 
a personal pride in the output—we well remember 
the delight that spread all through the works in which 
we served our time, when the announcement was 
wired from the show yard that a coveted prize had 
been won—but as works grow, the old spirit is 
jeopardised, and any step that will help to retain or 
regain it is well worth while. 

* * * * * 
WHEN we wrote in this column 
not long since of the effect of high 
wages on the cost of living, we did 
not anticipate that we should have 
so soon official confirmation of our words—not indeed 
that we broached any new idea, for it is but ancient 
knowledge. though often enough forgotten, that high 
wages make costly food. Indeed, the truth is so 
widely known that you may meet with those who 
advise young men to seek lands where the cost of 
living is high, for there shall they find high pay for 
their services. It looks paradoxical enough, but there 
is truth in it so long as, but no longer, the relationship 
of wages to the price of food and lodging is on the 
right side. The danger is that that point may be 
passed if there is a continual upward pressure on 
wages, and a continual downward pressure on capital 
which supplies the machinery by which the cost of 
living is kept within bounds. ‘* For surely ve riche 
mannes substance,” exclaimed Sir Thomas More, ** is 
ye welspring of the poore mannes living.” * Fresh 
cycles of wage advances,” says the Select Committee 
on National Expenditure, in a report just issued, 
‘succeed one another. Each one results in further 
increases of prices or in preventing a reduction of 
prices. . . . The producers are raising prices 
against themselves as consumers. Meantime the 
cost of the war is increased. We are deeply impressed 
by the seriousness of the position in this respect, 
and are convinced that, if the process continues, 
the result can hardly fail to be disastrous to all 
classes of the nation.” The warning comes late, 
but it can never be ill-timed. The continual rise 
in the cost of everything, whilst it benefits the workers 
but little, degrades the value of the sovereign and will 
make our efforts to recover our old place in the trade 
of the world more difficult than it would otherwise 
have been because the producing power of capital will 
be reduced. We cannot, then, but look upon the course 
that is being pursued with misgiving. The accumu- 
lation of capital is being restricted, whilst the wealth 
of the country is being disseminated by high wages 
without a relatively increased output. A firm hand 
might even now ward off the danger by prohibiting 
any further increase of wages, and by taxing those 
who are in receipt of high wages, so that some portion 
of the money might again be concentrated. The 
truth ean never be too much insisted upon that money 
distributed in small quantities in many hands has 
very little reproductive power. A million million 
rain drops have no individual propelling force. It 
is only when they unite in the torrent or are dammed 
up in the reservoir, that they ean be used for the 
generation of power. 

* * * 


Wages. 


* * 


It is rarely indeed that we have 
presidential support for the views 
on thoroughness which from time 10 
time we express in these pages. 
Through a very natural association of ideas ‘ good 
enough ** has come to be used as a term of reproach. 
It is held to be the equivalent of “let it go at that,” 
which means, “it is not as good as it ought to be. 
but we can’t be bothered to meke it better.” 
Good enough, on the other hand, if the words are 
read au pied de la lettre, implies that the work is 
just as good as is necessary and no better, and it is 
therefore the formula for real economic perfection. 
An excellent exemple may be found in condenser 
practice. The idealist would strive for the perfect 
vacuum ; the economist knows that with reciprocating 
engines the perfect vacuum does not pay. From 
25in. to 26in. is good enough. On the other hand, 
no vacuum less than the greatest is good enough 
in the case of a turbine. Before the war the principle 
of good enough was unknown at Woolwich. Every- 
thing had to be made to an astonishingly high 
standard whether it mattered or not. At the 
Admiralty much the same practice prevailed. Gun- 
metal was used with lavishness where steel -or iron 


War Finish. 





would have done. equally well. Such extravagance 
of labour and material was tolerable in peace time, 
and even profitable, for it undoubtedly did much to 
encourage a standard of workmanship which has 
been reflected in other industries. Under war 
conditions it was not only absurd but absolutely 
wrong to make things more than good enough for 
the services they had to render. ‘The highest 
efficiency,” said Mr. Edwin Orde to the members of 


the North-East Coast Institution in the Presidential 
address to which we have referred, ‘* desirable 


though it is, is not always so important as speed of 
production, and something that will provide for the 
emergency as quickly as possible and moderately well 
is often all that need be aimed at. One of 
the lessons of the war, which it is hoped will remain 
permanently, is shortly described in the two words 
War Finish, which appears rather apologetically 
on so many of our new machine tools, and indicate 
a careful distribution and economical use of the 
soldier's two descriptive words (spit and polish), 
which may with advantage be applied to design and 
construction of all kinds.” That is it exactly. 
Good enough should imply no derogation but rather 
“the careful distribution and economical use” of 
material and labour ; neither squandering expensive 
materials on functions which cheaper stuff would 
perform equally well, nor lavishing labour on the 
high finish of parts which are just as adequate in a 
simpler condition. The designers of gothie engine 
frames might look with horror on the simple rational 
lines of later builders, but no one would think to-day 
of following their drawings. That which accom 
plishes the object in view with the least expenditure 
on labour and material is not only good enough, it is 


best. 
* * * * x 


WuHuitst we must wait for the 
P — complete report of the  Sub- 
ower SUPPIYe Committee of the Ministry of 


Reconstruction which is considering 
questions of the conservation of coal, before discussing 
its arguments, it will not be unprofitable to direct 
attention to its recommendations. Them we are able 
to print to-day in anticipation of the report, the 
appearance of which is daily expected. It will be 
seen, at once, that the members of this Committee 
are in line with everyone else who has studied this 
paramount question ; they see no other solution of 
the problem than the erection of gigantic electric 
power stations on selected-sites. Long before the 
war had opened our eves fully to the necessity of using 
our coal supplies with more prudence and economy, 
far-seeing engineers had recognised that small power 
stations were inherently extravagant, and that means 
of enlarging them woyld sooner or later have to be 
found. The war has nurried forward opinions that 
would, under peaceful conditions, have taken long to 
mature, and it is now accepted on all hands that 
huge electric generating stations run on the most 
economical lines, with full recovery of by-products, 
and situated in positions where coal is cheap, but 
whence power can be radiated to great industrial 
districts, are essential. No one doubts that such 
stations must be built, and the only differences of 
opinion cireulate around the best form of management, 
and the best means of meeting the claims of the vested 
interests which will suffer by their creation. It will 
be seen that the Sub-Committee of the Ministry of 
Reconstruction recommends the appointment of a 
Board of Electricity Commissioners to carry out the 
policy outlined. It may be accepted that some kind 
of control is desirable, but we shall be surpgised, 
indeed, if there is not a great deal of opposition to the 
setting up of another authority. Electricity supply 
has been hampered so much in the past by official 
interference that it is not likely to look with any 
favour upon the appearance of another Government 
body. Indeed, several of the great municipalities, 
Manchester, Glasgow, and Birmingham, have already 
expressed their intention to settle their own affairs 
in their own way, and it is likely enough that they 
will very actively oppose any interference with their 
plans. That remains to be seen, and in the meantime 
it will be sufficient to note: that the Sub-Committee 
takes up an ingratiating attitude; it is, it says, 
“impressed with the special need for initiative and 
resource in the management of the business of power 
supply,” and it is of the opinion ‘that the freedom 
of range and keenness which are distinctive of private 
enterprise will be found in a high degree conducive 
to the fullest measure of success.” 








GERMANY’S ECONOMIC POSITION AFTER THE 
WAR. 
(By a Correspondent.) 

THe Lansdowne letter to the Daily Telegraph 
can have provoked no more discussion in Germany 
than Herr Ballin’s letter to Herr Geheimrat Rathe- 
nau, which appeared in the Daily Chronicle on Decem- 
ber 12th, has done in this country. The General 
Director of the Hamburg-America Line, the director 
of many other German steamship companies, the 
director of many banking institutions, and the pro- 
moter and director of a shipbuilding yard at Ham- 
burg, Herr Ballin is in an admirable position to judge 
the possible economic position of Germany when 
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hostilities cease. Herr Ballin has not been in the 
limelight of late in official circles in Berlin. By 
his opposition to unrestricted, warfare against neutrals 
he incurred the displeasure of the Kaiser and his 
Ministers, so much so that the usual birthday greet- 
ings did not reach him this year, and it is a matter 
of wonder how he has come to express himself so 
forcibly and so despondently. Of course, the letter 
is in the nature of a private communication to Herr 
Rathenau, the head of the A. I. G., but that gentle- 
man is evidently soliciting the views of commercial 
Germany. Why, is a matter of speculation,. but 
what more natural than he should invite Herr Ballin’s 
views on the overseas position! How the letter, 
w:itten in Hamburg on Lecember 4th, has reached 
this country—it is said to bean intercepted letter 
does not concern THE ENGINEER, but Herr Ballin’s 
statement that German Press reports of 400,000 tons 
of merchant shipping being ready for launching are 
sorry lies, meant to cheer up a disheartened people, 
goes to confirm an impression which has long been 
in the minds of our authorities, viz., that German 
shipbuilding to replace the commercial fleets of her 
steamship companies is, and has been, stagnant. 
Herr Ballin here eats his words of a year ago, when, 
in a famous interview, he stated that the Hamburg- 
America Line war losses had been made good, and 
that many other steamers had been contracted for 
and were nearing completion. But Herr Heineken, 
of the North German Lloyd, has done exactly the 
same. Until a Gouple of months ago, he led the world 
to believe that shipbuilding was going apace in Ger- 
many, but he has nowadmitted that the position of 
his company, so far as new vessels are concerned, 
is not so roseate as he had led the world to believe. 
Herr Ballin now literally “‘ puts the lid” on all their 
past assertions. Shortage of material, and shortage 
of labour, skilled and unskilled, are the reasons he gives 
for the stoppage of merchant shipbuilding. The 
Hamburg-America Line alone, on the outbreak of 
war in August, 1914, had 200,000 gross tons of vessels 
under construction. Included in this figure were the 
Bismarck, sister ship of the Imperator, and Vater- 
Jand, 52,000 gross; the Tirpitz, 21,500 tons; the 
Burgermeister Oswald and the Burgermeister Bur- 
chard, each 20,000 tons; and a number of large 
freight and passenger vessels. The North German 
Lloyd also had a large number of contracts under 
way, which included the Columbus and the Hinden- 
burg, each about 35,000 tons gross, and the Muen- 
chen and the Zeppelin, each about 18,000 tons. 

In Herr Ballin’s letter one can read the wail that 
the * Freedom of the Sea ” is lost to Germany. Dover, 
Gibraltar, Malta, Aden, Singapore, Cape Town, to 
mention only a few of the strategic points on the 
world’s trade routes are in British hands. The prin- 
cipal coaling stations of the world, the ship repairing 
facilities on the trade routes are under British control, 
and if they are utilised by Great Britain as an economic 
weapon after the war, as Germany would use them 
had she possession, then Germany's overseas trade is 
doomed, and not even the most favoured nation 
clauses of the Peace Treaty or commercial agreements 
will help her if Britain chooses to keep aloof. The 
sympathy of Britain and of the people of the United 
States has been alienated, and its loss will be an 
economic factor to Germany’s disadvantage when 
peace comes. Herr Ballin has ever been a shrewd 
student of human nature. His world-wide organisa- 
tion gave him unlimited opportunities of gauging the 
temperament of the peoples with whom his vessels 
trade, and his views are deserving of respect. 

What is the motive behind the letter ?> Why has 
Herr Rat heneu been seeking Herr Ballin’s views. Has 
Herr Rathenau been canvassing opinions in other 
fields of industrial activity of Germany besides that 
of shipping?) Such and other questions suggest 
themselves. Perhaps the commercial magnates of 
Germany are uniting in a solid pact to present their 
views to the War Lords, to bring pressure to bear 
on them to seek peace before Germany is reduced to 
a position of commercial inconsequence in the world’s 


trade when once it is permitted to move to and fro, 


again in its normal manner. 








NAVAL NOTES. 


The U.S.S. Jacob Jones. 

THE destroyer Jacob Jones, which, as announced 
from Washington, was sunk by submarine attack on Decem- 
ber 6th, was the first regular United States naval vessel to 
be lost as the result of direct enemy action. Authorised 
under the programme of 1913, she was built by the New 
York Shipbuilding Co., at Camden, N.J., and began her 
maiden commission on February 10th, 1916. She cost 
£162,730, exclusive of armament. The length over all 
was 315ft., the displacement at full load 1265 tons and 
the highest speed on trial was 29.57 knots. She was 
driven by Parsons’ geared turbines of 17,955 horse-power, 
which, together with the four Thornycroft boilers, weighed 
371 tons. The fuel.capacity was 290 tons of oil. She 
was armed with four 4in. 50-calibre quick-firing guns, 
and four twin tubes for the 2lin. torpedo. Her normal 
complement was 101, and it appears that 43 were rescued. 
The lost boat belonged to the ‘* Conyngham”’ elass of 
ocean-going destroyers. Shortly after the United States 
broke off relations with Germany, it was oflicially 
announced that an attempt had been made to scuttle 
the Jacob Jones at Philadelphia by opening the sea- 
cocks, the act being attributed to an enemy agent on 
board. 





Mr. Daniels’ Annual Report. 

Mr. Danrets, Secretary of the Navy, has just 
issued his annual report, in the course of which, according 
to cable messages, he asks for appropriations during the 
coming year to the amount of £200,000,000, but explains 
that it will be necessary to ask for additional funds as the 
Congressional session proceeds. To illustrate the rapid 
expansion of the navy, under the stimulus of war, he 
quotes the following figures, showing the increase in per- 
sonnel since January Ist: Officers and enlisted men, from 
19,500 to 322,000 ; reserve officers and men, from ** a few 
hundreds ” to 49,000. The average monthly expenditure, 
he adds, has risen from £1,600,000 to £12,000,000, and 
the ships in commission from 300 to “ over 1000.” Mr. 
Daniels’ figures relating to personnel have evidently been 
misquoted, however, for the 1916 official Navy Year Book 
gave the active naval personnel on July Ist of that year 
as 66,488—all ranks. Assuming this to be the correct 
figure, the establishment has been all but quintupled 
within the last eighteen months. This is a remarkable 
achievement, considering that the draft system has not 
yet been applied to the navy, which still depends upon 
voluntary enlistment. ’ 


The Austro-Hungarian Navy. 

From statements made by representatives of 
the Marine Section to the Hungarian Delegation at Buda- 
pest, on December 6th, it appears that the expenditure 
on the Austro-Hungarian navy during the first year of 
the war was £7,900,000 ; in the second year, £11,500,000 ; 
in the third year, £15,800,000; and in the fourth year 
the sum would be ‘ very much higher.” The personnel 
in 1914 amounted to 32,000 men, in 1915 to 46,000, and 
in 1916 to 53,000. As the total active personnel in July, 
1914, numbered only 19,531, the addition made during 
the first five months of the war must have been approxi- 
mately 12,500. Authentic information is naturally diffi- 
cult to obtain, but there is strong reason to believe that 
new construction during the war has been confined almost 
solely to submarines. It is not believed that any serious 
progress has been made with the four battleships autho- 
rised in 1913-1914—owing, primarily, to the shortage of 
material—but it is understood that a new light cruiser 
of the ** Helgoland ” class has been commissioned. Ap- 
parently, some of the delegates raised embarrassing ques- 
tions as to the war services of the Austrian battle fleet, 
which has notoriously displayed an invincible reluctance 
to leave its fortified bases. Rear-Admiral Rodler, on 
behalf of the Marine Section, assured them that the fleet 
is still intact and ready for battle. Submarines, he said, 
had borne almost the whole brunt of the naval war, but, 
although they had eontributed to the fact that the coast 
had been spared from attack, they were “ not a decisive 
factor.” He added that the armoured ships, with their 
heavy artillery, without which naval warfare is, and will 
be, impossible, are powerful mobile fortresses, which can 
rush to any point on the coast where danger is threaten- 
ing. “The means which the delegations have voted 
in the past for the construction of our battleships 
are a good investment. It is no exaggeration to assert 
that, without this vote, the war situation in the southern 
part of the Monarchy would, perhaps, have been fatal 
for the entire course of the war.” It is a significant fact 
that both Germany and Austria-Hungary have now rele- 
gated their respective fleets to the position of coast de- 
fence forces, which was certainly not the chief function 
they were originally designed to fulfil. 


Destroyer Raid on Trieste. 

One of the boldest naval operations of the war 
took place on the night of Sunday, December 9th, when 
Italian destroyers delivered a surprise attack on Trieste 
harbour and discharged four torpedoes at enemy warships 
lying at their moorings. All four torpedoes exploded, 
and the small battleship Wien was sunk, while a second 
ship is believed to have been damaged. In spite of an 
extremely heavy fire directed upon them, the Italian 
forces returned safely to their base without loss. Trieste 
is very heavily fortified, and, in addition to numerous 
coast batteries, is doubtless well defended by minefields 
and other obstructions, so that the Italian destroyers 
must have been handled with consummate skill and 
audacity. The Wien was a coast defence armour-clad 
of 5550 tons, built in 1895. Her speed was 17 knots, and 
she was armed with four 9.4in. and six 5.9in. guns, besides 
many smaller weapons and two torpedo tubes. The crew 
numbered 440 officers and men. The Monarch and 
Budapest belong to the same elass. This raid on Trieste 
recalls the daring attack on Pola, in November, 1916, 
when three destroyers penetrated well inside the harbour 
and fired torpedoes at a large warship, which, however, 
was saved from destruction by her net defences. On a 
previous occasion the small torpedo boat 24 O.S. had 
entered the port of Trieste and made a careful reconnais- 
sance, for which hazardous enterprise she was decorated 
with the silver medal. 








THE DESIGN OF A SMALL AGRICULTURAL 
TRACTOR. 

THE somewhat chaotic state of ideas governing the 
design of agricultural tractors was exemplified at the meet- 
ing of the Institution of Automobile Engineers, on Decem- 
ber 12th, when Mr. A. E. L. Chorlton read a paper on the 
subject. This, perhaps, is the more surprising when it is 
remembered that in spite of the prominence which has 
been given to the tractor question, owing to the necessity 
for cultivating a much greater area of land in this country 
than before the war, the design and manufacture of 
agricultural tractors has gone on for the past twenty 
years. It is also, perhaps, a little ironical that some of 
the more or less hasty war-time products have caught the 
public, not to say the official, eye more than those upon 
which many years of hard work have been spent. 
There ars signs, however, that certain war-time tractors, 
as such, will not stand the test of normal practical work- 
ing conditions, although it must not be denied that at a 
period when we could not afford to be too critical and the 
need was to get machines at all costs, they have done 
admirable service. The time has come, however, when 


some degree of standardisation of size for particular pur- 





poses should be considered, and it was the entire lack of 
information in this direction that led Mr. Chorlton to 
write his paper. 

The guiding factors on the adoption of any particular 
type of unit are extremely variable, such as the size of the 
farm, the class of land, the nature ‘of the crops, road trans- 
portation, &¢., and the difficulties of the farmer in making 
up his mind, have not, in the past, been made the less 
by reason of the idiosynerasies of the various salesmen, 
who have tried to impress upon him that a 15 horse-power 
or a 50 horse-power machine are equally suitable for the 
particular purpose, according to the type they have for 
sale. 

Mr. Chorlton points out how difficult it is to bring 
together the engineer and the agriculturist, but that diffi- 
culty is well on the way to being solved in an interesting 
manner, in that many engineers have turned agricul- 
turists, and engineers who are working farms of hundreds 
of acres are becoming quite numerous. Already the results 
of the experience thus gained are available. The first 
problem that faces the designer and manufacturer is 
whether there will, in the future, be a special power im- 
plement for each purpose on a farm, or whether a general 
purpose machine will be used for each and all. ‘To a large 
extent, of course, the financial position of the farmer will 
govern the choice, and it is not improbable that there will 
be a limited field for the all-purpose machine for small 
farms. As the author points out, the average farm in 
this country is comparatively small, and the farmer might 
find it financially impossible to purchase a special power- 
driven implement for each purpose, even if he should be 
of the opinion that such a policy was a desirable one. This 
factor bringsoutthe advantage of a multi-purpose machine, 
and it is urged that such a desirable combination should 
not be lost sight of in any general investigation of the 
fundamental factors of design. It must be said, however, 
that in the discussion the all-purpose machine found little 
support, except from Mr. Saunderson, who has devoted 
the past twonty years to its development. 

Mr. Chorlton’s paper is devoted mainly to a considera- 
tion of the possibilities of a single power unit which will 
meet the majority of the demands called for wpen a farm. 
The three principal uses of such a tractor would be (a) 
transport work on the road ; (b) ploughing ; (ce) threshing, 
&e.; (a) governing the minimum axle loading; (b) the 
maximum axle loading ; and (ce) the mmimum power re- 
quired. Each of these considerations is dealt with in 
some detail in the paper. As to the engine, robust con- 
struction is naturally essential, and the factors of low 
speed, large cylinder capacity for power required, and 
strength and simplicity of parts are regarded as of the 
first importance. Furthermore, the engine must operate 
on paraffin oil. The author thinks the question of whether 
a vertical or horizontal engine is adopted will depend 
largely upon the plant of the manufacturer, four-cylinder 
vertical engines being naturally adopted by the motor car 
engineer, but where factory considerations do not step in, 
it might very reasonably be claimed that the horizontal 
type is to be preferred. On the other hand, the vertical 
quick-running engine can be, and is, manufactured at a 
less total weight, which is a sufficient reason for its adop- 
tion on light weight motors, but the conditions of farm 
life raise a doubt as to the policy of adopting light weight 
machinery. 

The discussion did not get down to details of design 
to any great extent, but it served to focus ideas somewhat 
as to the lines upon which development should take place. 
One of the most interesting contributions was that of Mr, 
S. F. Edge, who has done so much to introduce motor 
ploughing, and the other uses of power on farms. He 
looks forward to a three-share tractor, costing £150, and 
to ploughing at six miles an hour. In the matter of cost, 
the manufacturers were rather against him, Mr. Burford 
anticipating a good demand at £300. One of the troubles 
with farm machinery of the kind now being dealt with is 
that of getting it under cover after the day’s work. On 
a large farm Mr. Edge would prefer to let the machines 
look after themselves, believing that with cheap tractors 
it would be more economical to replace them more fre- 
quently than to incur the expense of buildings. He also 
anticipates that the bulk of existing farm machinery will 
be displaced in quite a few years owing to the extraor- 
dinarily low speeds for which it has been designed. He 
gave an interesting comparison of the four-cylinder Ford 
tractorand the large single-cylinder Mogul. The former, 
on heavy ground, is frequently pulled up, and the prae- 
tice is usually to let the engine race, then to bang in the 
clutch, and then a leap forward! Curiously, so far, the 
Ford tractors have stood up to this usage. With the Mogul, 
on the other hand, the machine is slowed by heavy ground, 
but it drives its way gradually through. On the whole, 
Mr. Edge favours a two-cylinder machine after the style 
of the Saunderson. 

Mr. G. H. Burford doubted the utility of an all-purpose 
machine, because of the damage to the roads when used 
for road haulage. He pinned his faith to a four-cylinder 
vertical engine machine, giving its maximum horse-power 
at about 800 to 900 revolutions per minute. Such a 
machine had already proved that it could stand up year 
in and year out and give efficient service at low cost. 

Mr. G. W. Watson urged standardisation of size for 
particular work. Until that was done we should not make 
very much progress. It might be that the best solution 
of the tractor problem would be the chain tractor, but at 
present that was expensive, both in first cost and main- 
tenance, but he looked forward to the difficulties being 
overeome in the near future. Until then we should have 
to consider a four-wheel drive if an all-purpose machine 
was to be evolved. The advantage of the four-wheel drive 
was that the spud projection could be reduced by half ; 
as the wiele weight of the machine was available for tree- 
tive effort. About 30 horse-power should be the minimum 
for a farm tractor. 

Mr. Saunderson said that he had made 20 different 
machines of five or six types during the past 20 years, 
and had wasted a lot of time on the four-wheel drive, which 
he had not found effective. Moreover, the fuel cost was 
higher with four-wheel drive than for the — two- 
wheel drive. He had also experimented with a three- 
wheel driven tractor, but had turned it down in favour 
of the two-wheel drive. 

Mr. Chorlton’s reply indicated that he has few predi- 
lections on the matter, but he has done a good service in 
directing thought into the right channel. 
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THE USE OF SOAP FILMS IN SOLVING 
TORSION PROBLEMS.* 


By A. A. GRIFFITH, M.Eng., and G. I. TAYLOR, M.A. 


THE equations which represent the torsion of an elastic 
bar of any uniform cross section are of exactly the same 
form as those which represent the displacement of a soap 
film, due to a slight pressure acting on its surface, the film 
being stretched over a hole in a flat plate, of the same shape 
as the cross section of the bar. Advantage may be taken 
of the analogy to find the stresses and torsional stiffness 
of a twisted bar or shaft of any cross section whatever, 
by making appropriate measurements of soap films. 

When shafts or beams of uniform cross section, other 
than circular shafts, either solid or having concentric 
circular holes, the initially plane section at right angles to 
the axis of torsion is distorted into a curved surface and 
the stresses and strains set up in the bar cannot be calcu- 
lated until the shape of this curved surface has been found. 

A simple method offdetermining these stresses would be 
of the very greatest assistance in general engineering work, 
and even more so in the many fresh problems which have 
to be dealt with in aeronautical calculations. - In the very 





complex sections which occur in this work, such as those of 


The apparatus is shown in Fig. 1. The test-plate is 
clamped between the two halves of the cast iron box A. 
The lower part of this box takes the form of a shallow 
tray jin. deep, blackened inside and supported on levelling 
screws, while the upper portion is simply a square frame 
carrying the clamping studs, and enamelled white inside. 
A three-way cock communicates with the former and a 
plain tube with the latter. The film shown in the photo- 
graph represents a section of an airscrew blade. It will 
be noticed that a black spot has commenced to form at 
the top of the bubble. 

The spherometer apparatus consists of a screw B, of 
1 mm. pitch, passing through a hole in a sheet of plate 
glass jin. thick and sufficiently large to cover the box 
in any possible position. It slides about on the flat upper 
face of the latter. The lower end of the screw carries a 
hard steel point C, tapering about | in 4, and its divided 
head moves beside a fixed vertical scale. Fixed above 
the screw and in its centre line is the steel recording 
peint D. The record is made on a sheet of paper fixed 
to the board E, which can swing about a horizontal axis 
at the same height as D. To mark any position of the 
screw, it is merely necessary to prick a dot on the paper 
by bringing it down on the recording point. 

In the auto-collimator—Fig. 1—light from the straight 
filament of the 2-volt bulb A is reflected from the surface 

















Fig. 1—SOAP FILM APPARATUS AND AUTO-COLLIMATOR 


airscrew blades, and the many forms of spars and struts, 
&c., used, it is of the highest importance that correct 
knowledge should be available, and therefore the authors 
have carried out work at the Royal Aircraft Factory, 
Farnborough, with a view to solving the problem by 
means of a simple experimental method. The following 
is a very brief description of the method which has been 
developed. 

A hole is cut, in a thin plate, of the section required to 
be investigated, and a circular hole of a predetermined 
diameter is cut alongside it. The plate is placed in a box 
and soap films are stretched across the holes. The films 
are blown out slightly by reducing the air pressure on one 
side of them. By making suitable measurements of the 
shape of the resulting film surfaces, as will be explained 
later, it is possible to find the stresses in a bar of the 
given section, in terms of the stresses in a circular bar of the 
same diameter as the circular hole, when the two bars are 
twisted through the same angle per unit length. It is 
equally easy, by means of other measurements, to find 
the ratio of the torques which must be applied to the 
two bars, in order to produce the same twist in each. 
It will readily be seen that by this means the most com- 
plicated sections can be dealt with. 

Experimental Methods.—In order that full advantage 
may be taken of the information on torsion which soap 
films are capable of furnishing, apparatus is required with | 
which three kinds of measuremants can be made, 
namely :—(a) Measurements of the inclination of the 
film to the plane of the plate at any point, for the deter- 
mination of stresses. (b) Determination of the contour 
lines of the film. (c) Comparison of the displaced volumes 
of the test film and circular standard for finding the 
corresponding torque ratio. 

(a) For this purpose optical reflection methods naturally 
suggest themselves. In the apparatus used by the authors 
the image of an electric lamp filament is viewed in the film 
in such a way that the reflected ray is coincident with the 
incident one, so that their common direction gives the | 
inclination of the normal to the surface of the film. This 
experiment may conveniently be referred to as the 
measurement of angles by auto-collimation. 

(6) For mapping contour lines, a steel needle point, 
moistened with soap solution, is arranged to move about 
over the plate carrying the film, its distance therefrom 
being adjustable by means of a micrometer screw. The 
point is made to approach the film till the distortion of 
the image in the latter shows that contact has occurred. | 
This method of mapping contours will be referred to as 
the “ spherometer’’ method. 

(c) The most obvious way of measuring the displaced | 
volume of the films is to blow them up by running a known 
volume of water, or, preferably, soap solution, into the 
*pparatus from a pipette or burette. 

Description of Apparatus.—In the apparatus used by 
the authors, the films are formed on holes cut to the required 
shapes in flat aluminium plates, of No. 18 S.W.G. thickness. 
The plates are held in a horizontal position during the 
experiment, and the edges of the holes are chamfered off 
on the under side, to an angle of about 45 deg., in order 
to fix the plane of the boundary. 
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of the film through a V-nick B and a pin-hole eye-piece C, 
placed close to the lamp and shaded from direct light by 
a small screen. The inclinometer D, which measures 
the angle which the optical axis makes with the vertical, 
consists of a spirit level, of 6ft. radius, fixed to an arm 
which moves over a quadrant graduated in degrees. 
The apparatus is mounted, by means of a stiff-jointed 
link, on a tripod stand weighted with lead. Fine adjust- 
ment of angle is made with a screw. 

In the case of the spherometer, the point, previously 
moistened with fresh solution, is set to a given height and 
made to touch the film at a number of positions, which 
are marked on the paper. This is repeated for as many 
contour lines as may be required. The plate need not be 
levelled. A contour map taken in this way is to be seen 
on the board, Fig. 1. 

Usually, the use of the auto-collimator is confined to 
the determination of inclinations at given points on the 
boundary, which are marked by scratches on the plate. 
It is better for stress measurements than the contour 
line method, since it gives the inclination directly, whereas 
in the other case the latter can only be found by a graphical 
differentiation. The use of the optical method may be 


| extended to the finding of inclinations at points other than 


those on the boundary, with the help of the spherometer, 
in the following manner. The outline of the experimental 
hole is marked on the paper by mieans of the recording 
point, and the position of the point for which the stress is 
desired is added. The glass plate is adjusted until the 
recording point coincides with it. The needle is screwed 
down till it just touches the film, and its height is noted. 
It is then screwed back till the film breaks away and 
finally brought down again to within one or two 
thousandths of an inch of its former height. The auto- 
collimator is now adjusted till the image of the filament 
is seen in the film just below the needle-point. The reading 
of the inclinometer then gives the required angle. 

The average error is 0.89 per cent. In four of eight 
cases considered the error is greater than 1 per cent., 
and in three of these it is negative. One may conclude 
that the probable error is somewhat greater than it is for 
the stress measurements, and that it tends to be negative. 
Its upper limit is probably not much in excess of 2 per 
cent. 

As confirmation of the correctness of solutions of the 
torsion problem obtained by the soap film method, some 
experiments on wooden beams may be cited. In the first 
of these, a walnut plank was shaped so that its section was 
exactly the same as the hole in one of the test-plates, 


| which represented a section of an air-screw blade, of fineness 


ratio 10.55, having its thickest part about a third of the 
way from the leading edge. The value of the modulus 
of rigidity, N, was found by performing a torsion test on 
this plank, using the expression for the torque given by 
a soap-film experiment on the plate which was used in 
shaping the plank. N was found to be 0.1355 10° Ib. 
per square inch. Five circular rods were then cut from 
the plank and their rigidities were measured. The mean 
value of N found in this way was 0.1387 » 10°, a difference 
of only 2.3 per cent. 

When contour lines have been mapped the torque may 
be found from them by integration. If the graphical work 
is carefully done the value found in this way is rather more 


accurate than the one obtained by the volumetric method. 
Contours may also be used to find stresses by differentia - 
tion, that is, by measuring the distance apart of the 
neighbouring contour lines; but here the comparison 
is decidedly in favour of the direct process, owing to the 
difficulties inseparable from graphical differentiation. 
The contour map is, nevertheless, a very useful means of 
showing the general nature of the stress distribution 
throughout the section in a clear and compact manner. 
The highly stressed parts show many lines bunched 
together, while few traverse the regions of low stress, and 
the direction of the resultant stress is shown by that of 
the contours at every point of the section. Furthermore, 
the map solves the torsion problem, not only for the 
boundary, but also for.every section having the same 
shape as a contour line. 

Experimental Results.—The two examples which follow 
serve to illustrate the use of the soap-film apparatus in 
solving typical problems in design :— 

(1 It is well known that the stress at a sharp internal 
corner of a twisted bar is infinite, or rather would be 
infinite if the elastic equations did not cease to hold when 
the stress becomes very high. If the internal corner is 
rounded off the stress is reduced ; but so far no method 
has been devised by which the amount of reduction in 
strain due to a given amount of rounding can be estimated. 
This problem has been solved by the use of soap films. 

An L-shaped hole was cvt in a plate. Its arms were 
Sin. long by lin. wide, and small pieces of sheet metal 
were fixed at each end, perpendicular to the shape of the 
hole, so as to form normal septa. The section was then 
practically equivalent to an angle with arms of infinite 
length. ‘The radius in the internal corner was enlarged 
step by step, observations of the maximum inclination at 
the internal corner being taken on each occasion. 

The inclination of the film at a point 3.5in. from the 
corner was also observed, and was taken to represent the 
mean boundary stress in the arm, which is the same as the 
boundary stress at a point far from the corner. The ratio 
of the maximum stress at the internal corner to the mean 
stress in the arm was tabulated for each radius on the 
internal corner. 

The results are given in Table I.:— 


TaBLe I.—Showing the Effect of Rounding the Internal 
Corner on the Strength of a twisted L-shaped Angle Beam. 
Radius of Maximum stress 
internal corner Stress in arm. 
Inches. 
0.10 
0.20 
0.30 
0.40 
, 0.50 
; 0.60 
{0.7 
{0.80} 
1.00; 
1.50 


Ratio: 





890 
540 
480 
445 


iaedied 





= 
— 


It will be seen that the maximum stress in the internal 
corner does not begin to increase to any great extent till 
the radius of the corner becomes less than one-fifth of the 
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Stress at any polot > 
2-70 Nrsine Ib, per 
tq. in., where w ie 
the inclination of 
the film. 


Torque on balf section 
~ 4°09 Nr in.-ib. 

















Fig. 2—STRESS CONTOUR LINES IN A WOODEN SPAR 


thickness of the arms. A curious point which will be 
noticed in connection with the table is the minimum 
value ofthe ratio of the maximum stress to the stress 
in the arm which occurs when the radius of the corner is 
about 0.7 of the thickness of the arm. 

A further experiment was made to determine the extent 
of the region of high stress’in angle iron with the radius 
at_the corner one-tenth the thickness of the arm. For 
this purpose contour lines were mapped, and from these 
the slope of the bubble was found at a number of points 
on the line of symmetry of the angle iron. Hence the 
stresses at these points were deduced. 

It was found that the stress falls off so rapidly that its 
maximum value is to all intents and purposes a matter of 
no importance, if the material is capable of yielding. If 
the material is brittle and not ductile a crack would, 
of course, start at the point of maximum stress and 
penetrate the section. 

(2) The diagram shown in Fig. 2, which represents the 
half section of a wooden wing spar, is a good example of 
the contour line method. The close grouping of the lines 
near the internal radii, denoting high stress, is immediately 
evident. The projecting parts of the flange are lightly 
stressed and contribute little to the torsional stiffness. 
The stress at the middle of the upper face is, however, 
considerable, being, in fact, next in order of magnitude 
below that in the radii. The stress near the middle of the 
webb is practically constant and equal to that in a very 
long rectangular section of the same thickness under the 
same twist. 

A further point of interest is that the ‘ unstressed 
fibre ’’ is very near the centre of the largest circle which can 





be inscribed in the section. It will also be observed that 
the three points of greatest stress are almost coincident 
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with the points of contact of the circle. The maximum 
stress is about 1.89 times the mean boundary stress. 

The figures given below the diagram for the values of 
the stress and torque on the section fully confirm: the 
generally accepted notions regarding the extreme weakness 
of I-beams in torsion. 

General Deductions from the Soap Film Analogy.—One 
of the greatest advantages of considering the torsion pro- 
blem from the soap film standpoint arises from the cir- 
cumstance that it is very much easier to form a menta) 
picture of a soap bubble than it is to visualise the com- 
plicated system of shear-strains in a twisted bar. It 
cannot be too strongly urged that the surest way of 
forming a clear idea of the nature of the torsion problem 
is to blow a few soap films on boundaries of various shapes. 
This can be done with’ the simplest of apparatus ; the 
holes may be cut in plates of thin sheet metal, which can 
be luted onto the top of a biscuit tin with vaseline or soft 
soap. ‘To blow the films up it is only necessary to bore a 
hole in the bottom of the tin and stand it in a vessel 
containing water. Two sections may readily be compared 
by cutting them in the same plate. A simple way of 
estimating inclinations is to view the image of the eye in 
the film and adjust the arm of a clinograph so that it 
lies along the line of sight. 

With the aid of simple apparatus of this kind the truth 
of theorems, such as those contained in the following list, 
may be readily demonstrated. 

(a) The stress distribution —and therefore the torque— 
for any section is independent of the axis of twist. This is 
easily seen, since the shape of the soap film is completely 
determined by the boundary and the value of nd 

p 
Hence the torque ona number of bars clamped together at 
their ends may be found by adding the separate torques 
which would be necessary to twist each through the same 
angle. This, asin other cases, applies to torque only. It 
will be realised that in practice there will be bending 
stresses which must be taken account of in the usual way. 

(6) Any addition of material to a section must increase 
the torque, and vice versa, so long as the distribution of 
material in the original section is unaltered. 

(c) Any cut made in a section, whether it decreases 
the area or not, must decrease the torque. 

(d) The stress at any point of the boundary of a section 
is never less than the boundary stress in a circular bar 
under the same twist, whose radius is equal to that of the 
circle inscribed in the section, Which touches the boundary 
at the point in question. 

More generally, if one section lie entirely inside another, 
80 as to touch it at two or more points, the stresses in the 
inner figure are less than those in the outer one at the 
points of contact ; if the two figures are approximately 
congruent in the neighbourhood of the points of contact, 
the difference between the stresses is small. The maximum 
stress in a section is not greater than 2aNz7, where a is the 
radius of the largest inscribed circle, unless the boundary 
is concave, that is, re-entrant. 

(c) If a concave part of the boundary approximates to a 
sharp corner, the stress at this point may be very high, 
and if the curvature is infinite then the stress is also 
theoretically infinite, whatever be the situation of the 
corner with respect to the rest of the section. Actually, 
of course, if the material is ductile, we can only deduce 
that the stresses at such a corner are above the elastic 
limit. 

(f) It is a consequence of (e) that it does not necessarily 
follow that the making of a cut in a section will reduce 
its strength, whether material is removed or not. As an 
example of this, one may quote the case of an angle iron 
in which the internal corner is quite sharp. It is well 
known in practice that this will often fracture. It may be 
strengthened, however, by reducing the section, planing 
out @ semi-circular groove at the root of the angle iron. 

(7) There can be no discontinuous changes of stress 
anywhere in a section, excepting only those parts of the 
boundary where the curvature is infinite—concave or 
convex sharp corners. 

(h) The maximum stress occurs at or near one of the 
points of contact of the largest inscribed circle, and not, 
in general, at the point of the boundary nearest the 
centroid, as has been hitherto assumed. An exception 
may occur if, at some other part of the boundary, the 
curvature is—algebraically—considerably less—that_ is, 
the boundary is more concave—than it is at this point. 

(¢) If a section which is long compared with its greatest 
thickness be bent so that its area and the length of its 
median line are unchanged, its torque will not be greatly 
changed thereby. For instance, the torsional stiffness of a 
metal plate is practically unaltered by folding or rolling 
it up into the form of an L or a split tube. Soap-film 
experiments show, in fact, that there is a diminution of 
less than 5 per cent. when the inner radius of the boundary 
is not less than the thickness at the bend. 

(j) The ‘* unstressed fibre,” which is situated at the point 
corresponding with the maximum ordinate of the soap 
film, is near the centre of the largest circle which can be 
inscribed in the section. 

In general, the inscribed circle has a maximum value 
wherever it touches.the boundary at more than two points, 
and there is usually an unstressed fibre near the centre 
of each of these circles. Between each pair of maximum 
ordinates on the soap film, however, there is a ‘‘ minimax ” 
point, which is near the centre of the corresponding 
minimum inscribed circle. This fibre in the bar is also 
unstressed. 

(k) The “ lines of shearing stress’ round the unstressed 
fibres of the first sort are initially ellipses, and round those 
of the second sort hyperbole, from which shapes they 
gradually approximate to that of the boundary. Notions 
of this sort are useful in practice, because it is possible, 
with their help, to sketch in the general nature of the lines 
of shearing stress for any section. The rest of the paper 
is devoted to the discussion of approximate formule 
for torques and stresses, and concludes with a mathe- 
matical appendix. Those who desire to follow the matter 
further will do well to refer to the original. 








Accorpina to Mr. H. 8S. Mork, in the Journal of the 


Franklin Institute, experiments are being made in America 
tg produce the planes of flying machines from aluminium 
wire mesh fabric, filled with a cellulose acetate film. 





CONVERSION OF COMPOUND ENGINES ON 
THE GREAT NORTHERN RAILWAY. 
Wuitst France is busy building more and larger 
compound locomotives, engineers in this country continue 
the process of conversion of such compounds as they 
possess into simple. engines. The latest example of this 


process is illustrated by the diagrams given on this page | 


and by the photograph reproduced on page 542. These 
figures show the Great Northern Engine No. 1300 built 
in 1905 by the Vulean Foundry Company. She was 
originally a compound with two outside high-pressure 
cylinders 14in. diameter, and two inside low-pressure 
cylinders 23in. diameter, both with a stroke of 26in. 
The boiler working pressure was 200 lb. She had Servé 
tubes giving a heating surface of 2344, the usual ratio’ 
being allowed for the ribs, a fire-box with 170 square feet 
of surface, and a grate of 31 square feet area. The parti- 
culars of the tender are given on the diagram belew. 

Mr. Gresley has converted this engine by removing the 
original cylinders, cutting off the front portion of the 
frame and replacing it by a new part with the bogie threo 
inches further forward, and fitting two Great Northern 
standard pattern outside cylinders 20in. in diameter by 
26in. stroke. The engine has also been given a new tender 


Working 


Coal 5 Tons 
Water 3670 Gallons 


2. This Order may be cited as The Control of Steel 
Supplies (Amendment) Order, 1917. 


TAF CINDER, MILL CINDER, FLUE CINDER, 
AND SCALE. 


In an Order dated 15th December, 1917, and dealing 
with Tap Cinder, Mill Cinder, Flue Cinder, and Scale, 
the Minister of Munitions issued the following :— 

1. The war material to which the Regulation applies 
shall on and after the Ist October, 1917, include :—Tap 


' Cinder, Mill Cinder, Flue Cinder, and Scale; produced 


during the manufacture or mechanical treatment of iron 
or steel. 

2. This Order may be cited as the Tap Cinder, &c., 
Order, 1917. 


Notice of General Permit for dealings in Tap Cinder, 
Mill Cinder, Flue Cinder, and Neate. 

15th December, 1917. 
With reference to the Order made by the Minister of 
Munitions on the 15th December, 1917, applying the 
Defence of the Realm Regulation 30a to certain war 
material, namely :—Tap Cinder, Mill Cinder, Flue Cinder, 
and Scale, the Minister of Munitions gives notice that 


200 /bs. 
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WEIGHT DIAGRAM OF ENGINE No. 1300 AFTER CONVERSION 


which carries more coal but less water, and has a pick-up. 
The apparent tube heating surface has been reduced to 
1367 square feet, by replacing the Servé tubes with plain 
tubes, but a 22-element superheater with a total interior 
area—tubes l}in. diameter inside—of 280 square feet 
has been added. The fire-box area at the same time has 
been slightly reduced, by the twenty-two 5}in. superheater 
tubes, to 167 square feet. The grate area remains as 
before. The total heating surface—evaporating and 
superheating—is now 1814 square feet as against 2514. 
The working pressure is still 200 lb. The effect of the change 
on the weight is shown in the diagram. All the other 
parts of the engine remain as before. 








MINISTRY OF MUNITIONS ORDERS. 


SHELL DISCARD AND ELECTRICALLY MADE 
STEEL. 


An Order, dated 14th December, has been made amend- 
ing the Order of the Minister of Munitions of the 20th 
November, 1916, as to Control of Steel Supplies. It is 
as follows :— 

Whereas the Minister of Munitions is desirous of 
extending the provisions of the Order made by him as to 
the control of certain classes of steel dated the 20th 
November, 1916, to Steel in Shell Discard quality and 
Steel made by Electrical Process, and of varying the 
said Order in manner hereinafter appearing. 

Now the Minister of Munitions in exercise of the powers 
conferred upon him by the Defence of the Realm Regu- 
lations and all other powers thereunto enabling him 
hereby orders as follows :— 

1. As from the date hereof the said Order of the 20th 
November, 1916, shall operate and take effect as if the 
following were omitted therefrom, namely :— 

(a) The words “ (other than Shell Discard quality) ” 
in Clause 1. 

(b) The words “ other than Shell Discard quality ”” 
in Clause 7. 

(c) The words ‘“‘except those in Shell Discard 
quality which may be rolled for all classes”? in 
Clause 9. 

(d) Clauses 1] and 12, and 

(e) The words ‘‘ except in Shell Discard quality ” 
in Clause 15. 

And as if the following were inserted therein, namely :— 

(a) The words “or Electrical” immediately after 
the word ‘** Bessemer” in Clause 1; and 

(b) The words “and Steel made by Electrical 
Process’’ immediately after the words ‘ Bessemer 
Steel’ in Clause 18. i 


he hereby as from the Ist October, 1917, permits all 
persons until further notice :— 
(a) To buy, sell, or deal in; or 
(6) Offer or invite an offer or propose to buy, sell, 
or dealin; or 
(c) Enter into negotiations for the sale or purchase 
of or dealing in 
war material referred to in the above-mentioned Order 
subject to the following conditions :— 





No sale, purchase, or delivery of any such war material 
now or hereafter situated in the United Kingdom shall 
be made at a price exceeding the prices specified in the 


‘| Schedule hereto with reference to the respective classes 


and descriptions of material therein referred to provided 
that this condition shall not apply to a sale, purchase, or 
delivery under a special permit granted by the Minister 
of Munitions. a 

2. Upon any sale, purchase or delivery of any war 
material referred to in the above-mentioned Order the 
persons selling and purchasing or delivering and taking 
delivery of the same, shall comply with all directions 
whether of general application or otherwise which may 
from time to time or at any time be given by the Minister 
of Munitions with regard to the use or disposal of such 
war material. 

And no sale or purchase of or dealing in the said war 
material, except in accordance with the above-mentioned 
conditions, is authorised. 

The Schedule above referred to. 

Maximum Prices :—Tap Cinder, Mill Cinder, Flue 
Cinder, Scale, produced during the manufacture or 
mechanical treatment of iron or steel, £1 10s. per ton f.o.t. 
or f.o.b. at purchaser’s works. The above price includes 
any agents’ commission or merchants’ or dealers’ profit. 








BonvsEs, on account of the increased cost of living in 
France, at the rate of lf. per day, have been granted to 
female workers earning less than 9f., and 50 centimes per 
day for female workers earning from 9f. to 12f. daily. 
Specially skilled workers will receive a minimum wage of 
70 centimes per hour. The wages of specialised female 
workers, which had not previously formed the subject of a 
special scale, have now been laid down, and will be, 
broadly, the same as those of men equally skilled. Male 
workers earning less than 10f. aer day will have a bonus of 
1.50f. per day to cover increased cost of living. This 
bonus will be lf. per day for workers earning from 10f. to 
12f. daily, and 50 centimes for those earning from 12f. to 
15f. This ministerial decision secures, for the lowest paid 
workmen, a wage of 9f. 50 centimes per day, and for female 
workers of the same category 7.50f. per day the day 
covering 10 hours in each case. The award is to date 





from Ist September last, and holds till April 30th next. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Ironmasters’ Compensation for Fuel Advances. 


Ture Government pig iron subsidy has not vet 
been announced. There are rumours that the official 
attitude towards the problem has been modified. Mean- 
while, the subsidy idea appears to be regarded with in- 
creasing disfavour, especially in the manufactured iron 
trade. Employers and employed both would seem to be 
opposed to it. The iron workers have indicated plainly 
their strong objection to any device likely to interfere 
with their benefiting from marked advances in the sliding 
scale, and have gone so far as to threaten a stoppage if any 
such proposal is resorted to. Apparently, all sections of 
the Wages Board are united in this opposition to a subsidy. 


Busy Ironworks. 

The bar iron mills remain working under severe 
pressure of orders, and most of the ironworks are crowded 
with business far into 1918. Rounds, squares and flats 
have undergone a sharp advance for material outside 
Government work. For iron of jin., as high as £17 10s. 
is mentioned. Heavier consignments of material have 
been allocated to Italy. Staffordshire marked bars are 
in strong request at £15 10s. basis, less 2} per cent., 
at makers’ works, Lord Ward's iron being £16 2s. 6d., and 
Messrs. John Bradley and Co.’s price £16 L0s., less 24 per 
eent. Merchant bars remain at £13 15s. net at producers’ 
works, or about t15 to £15 10s. delivered to consumers, 
while nut and bolt qualities, which are uncontrolled, show 
a hardening tendency at £14 10s. net, delivered. The great 
proportion of the output of all the mills is being absorbed 
in war work in some form or another. Puddled iron is 
maintained at £12 15s. at works, but it is extremely diffi- 
cult to get the material unless precedence can be pleaded. 






Idle Sheet Mills. 

The sheet industry is about the only exception 
to the present manufactured iron trade excessive activity. 
The dearth of the necessary raw material is keeping the 
sheét mills spasmodically employed. A few firms are 
in the happy position of being able to provide their own 
raw steel, to some extent at least, but with sheet prices 
restricted to £17 per ton for lots over two tons, they aftirm 
that the trade is not remunerative. Galvanised corru- 
gated sheets are hardly more than a nominal product on 
the Birmingham iron market at date, so few are being made, 
painted sheets having for the time being seemed to quite 
supersede them. Nominal quotations keep at £18 Ls. 
for 24 gauge material for export, and £29 10s. for home. 


Pig Iron. 

The state of perplexity concerning pig iron values 
has not been removed by the advances which have been 
eonceded to Lincolnshire and Cleveland makers of 5s. and 
2s. 6d. per ton respectively. No announcement is yet 
forthcoming respecting South Staffordshire, Derbyshire, 
and Northamptonshire brands, and sellers find themselves 
in an awkward position. The collection of back money 
will be a matter of considerable complexity. Assuming 
an advance be granted by the Controller of Lron and Steel 
Production, it will still lead to a deal of dissatisfaction. Com- 
paratively little business was done at to-day’s (Thursday's) 
weekly iron market in Birmingham. There is abundant 
reason for caution in the very ambiguous position in which 
the market finds itself owing to the uncertainty as to price 
adjustment. 








The Steel Trade. 

Steel continues very scarce, billets and wire rods 
being very difticult to obtain. Now that America has 
definitely decided to restrict exports to such parcels as 
have Government sanction, it is hoped by consumers in 
this district that Washington will deal with the matter in 
Prices for ordinary American grades 
for iron rods work out at £23 to £26 per ton, but some 
qualities demand as much as £35 and over. The call for 
steel strip is urgent at £18 to £18 LOs. per ton, while soft 
finished steel bars are £18. Bessemer billets have ad- 
vanced to £14 and £15, particularly where deliveries, 
which are very badly needed, can be guaranteed.  Dis- 
eard steel bars have in some cases, it is asserted, touched 
the marvellous figure of £18 10s. to £19 10s.—a price 
which is the more surprising, bearing in mind the figure 
just quoted for finished bars. 


a generous way. 





Lac) 


Shearings and Steel Scrap. 

Plate shearings have been brought into line with 
unmanufactured steel sheet bars at £10 7s. 6d., on trucks 
at the plate mills. The distribution of discard steel is 
also being regulated to safeguard essential needs. There 
is an insatiable demand for scrap, the more so since its value 
has suddenly appeared as a mixture with shell turnings 
for electric pig iron manufacture. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general conditions underlying the markets 
for iron and steel have not changed to any extent. There 
is no sign that any American material will be released at 
reasonable prices before March next, and possibly not 
then. 


Steel 


The announcement that steel made from discard 
material—and the discard steel itseli—was to be under 
control from December 14th came as an unpleasant 
surprise to those private users who have been partially 





supplied from this source during the last year or two. 
I suppose that the plate shearings will be included under 
the order, because about a fortnight ago the authorities 
interfered with the prices being charged for this class of 
material. The price had arrived at such a figure that it 
paid to cut off as much as possible from the original 
plates so as to increase the weight of the shearings ; which, 
when cut smooth and bundled up, brought more money 
than was represented by the controlled price of the 
finished plates ; and this absurdity has been going on for 
quite a long time. It would appear now that every ton 
ot steel is to be used exclusively for war purposes, and 
the private use must be suspended until the war is brought 
to an end. 


Foundry Iron. 

There is no further news as to what has been 
done in the matter of adjusting Cleveland iron prices to 
the actual cost of production, and we are left to suppose 
that the rise of 2s. 6d. per ton satisfies the makers. Of 
course, everyone knows that this cannot be the case, and 
that some secret arrangement has been made; but about 
this we may never know anything until the Press is free 
to make investigations and to publish them. Meantime, 
there is little doubt that Cleveland iron is no more than 
equal to the strain of dealing with the Yorkshire and 
Scottish consumption, and the keeping of France and 
Italy supplied with the minimum which is necessary. 
Lancashire will probably get but little, and this little will 
gradually become less. The nominal prices of Derbyshire, 
Staffordshire and Scotch irons have not vet been altered, 
and the quotations remain at 98s. 8d., delivered, for 
Derbyshire, 102s. 6d. for Staffordshire, and 126s. 6d. to 
128s.—plus comunission, if any—fer Scotch, but the supply 
of all three kinds is limited. Merchants have been 
notified that foundry iron is now to come under the 
system of certificates, and that nothing is to be delivered 
except for classes A, B and C war work. 





Scrap. 

It is understood here that official inquivies are 
being made as to the stocks of serap now being held by 
foundrymen. My impression is, that these stocks will 
not be large in any case, and the only chance for the 
foundry doing private work is that scrap at least should 
be left free. The market here is not too well provided 
with cast scrap, but if no interference in prices takes place 
dealers may be able to get together enough to carry on : 
while, on the other hand, if cast scrap is dealt with in the 
absurdly unsympathetic manner applied to wrought 
scrap in the early months of this year, there will certainly 
be a stoppage in the collections. At present, prices range 
from 112s. 6d. to 120s. per ton, and although high, they 
are not too high in the circumstances. The full maximum 
price, plus all the legitimate charges, is freely paid, and 
the cost to the forges delivered is about £7 7s. 6d. per ton. 
There is not anything like the same demand for heavy 
steel scrap, and at present there is an ample supply at 
105s. on trucks. Steel turnings are also in full supply. 


Cold Storage for Food. 

The_storage and preservation of foodstuffs are 
matters which are now receiving the attention: which 
might well have been paid to them by the Government 
at an earlier stage of the war, and it is not improbable 
that many of the smaller towns will in the near future be 


likely customers for refrigerating plant and storage 
premises. Manchester is fortunately very well provided 


for in this respect, but Liverpool—strange to state—is 
singularly ill-provided. This is all the more inconceivable 
when the character of Liverpool's trade is taken into 
consideration. Liverpool is a great centre for the 
distribution of food and provisions, and ample cold storage 
capacity is absolutely essential. On the opposite side of 
the river Mersey, at Port Sunlight, an extensive new 
factory for the manufacture of margarine is in course of 
erection by Lever Bros., Limited. When completed, 
this will help materially to solve the food problem as 
regards this particular branch. 


The Holidays. 


On Saturday next most of the engineering works 
in this district. will close down until the following Thursday 
for the Christmas holidays. During the few days rest, 
the opportunity will be taken for inspection and overhaul 
of plant, which has been very severely worked in recent 
times. Unfortunately for those who wish to travel on 
Christmas Day, the outlook is at present marred by a 
proposed strike of the local tramway workers. Some 
engineering works will close again for two days at the New 
Year. 


Manchester Chamber of Commerce. 


At a meeting of the above held last week, the 
Board unanimously approved of the scheme agreed upon 
by the Association of Chambers of Commerce, the Institute 
of Bankers, and the Decimal Association, that the coinage 
should be decimalised into 1000 parts, with the pound 
sterling as the basis. The Chamber also agreed to present 
to the Imperial Air Fleet Committee a fully equipped 
aeroplane, as has already been done by London, Leeds, 
Leicester, Liverpool, Nottingham, and Sheffield. 


The Cotton Supply. 


As the result of the deputation of Lancashire 
Members of Parliament to the Ministry of Shipping, the 
War Cabinet has instructed the Shipping Controller to 
do his best to maintain the cotton imports during 1918 
at the present standard. The deputation had the satis- 
faction to learn that there is a good prospect that this will 
be accomplished. It was stated that the convoy system 
had been successful, and had it not been for the Govern- 
ment needs for cotton for explosives the cotton trade would 
have received all it required this year. Meanwhile, at a 
joint meeting of the Cotton Spinners’ and Manufacturers’ 
Association and representatives of the Northern Counties 
Textile Trades Federation, it has been decided to restrict 
the number of leoms in operation as and from December 
24th next. The individual manufacturers are to be given 
the option of curtailing production either by stopping 





a weekly percentage of looms or by a rotation system of 
total weekly stoppages at certain intervals. Not more 
than 30 per cent. of the operatives at present employed, 
however, are to be stopped in any district in any one week. 


Barrow-1n-FurngEss, Thursday. 
Hematites. 

There is a very busy state of affairs in the hematite 
pig iron trade of this district. There are thirty-one 
furnaces in blast between Carnforth and Maryport, and 
the whole of the iron produced is going into immediate 
use, and all the time users are pressing for heavier deliveries 
of metal. From the Barrow furnaces, six in number, 
nearly the whole of the iron is absorbed at the steel works 
close by, and this is also the case to a great extent in the 
Workington district. The outside demand is brisk, 
especially for the higher grades of metal, and the output 
is forwarded promptly to where most wanted on a plan 
that has worked very well. It was hoped that by this 
time more furnaces would be working, but the difficulties 
in the way have not yet been overcome. Prices are 
maintained at the old maximum rates of 127s. 6d. per ton 
f.o.t: for parcels of mixed numbers of Bessemer iron, and 
special brands are at 140s. per ton. Warrant stores stand 
at only 430 tons. 


Iron Ore. 


The demand for hematite iron ore is very strong. 
Smelters in the district have such heavy requirements 
that they could easily take up the whole of the output 
of ors. Indeed, most of the ors raised is used up in the 
district. There is a fuller output of high-grade Hodbarrow 
ores, and they find prompt use. Many more men could 
be started in both Cumberland and North Lancashire. 
Steady progress is being made in developing mining 
property, particularly in the Egremont district of Cumber- 
land, in whieh several smelting concerns are directly 
interested. The demand for foreign ores is brisk. 


Steel. 
There aro no new features to record in the steel 
trade. At Barrow and at Workington there is a very 


busy state of affairs, and satisfactory outputs are being 
maintained allround. The demand for semi-manufactured 
sorts of various kinds and for many uses is heavy, and 
most of the commercial branches of the trade are turned 
to meet this demand. Steel shipbuilding material in the 
shape of plates and castings is being made at Barrow in 
good quantities. Rails are in the background except for 
special uses. Prices remain unchanged, with heavy rails 
at £10 17s. 6d. to £11 per ton ; light rails, £14 to £14 10s.; 
heavy tram rails, £14; ship plates, £11 10s.; boiler 
plates, £12 10s.; and billets, £10 7s. Gd. per ten. 


Fuel. 

There is a very full demand for steam coal, 
which is quoted at 27s. 6d. to 30s. per ton delivered, and 
house coal is at 30s. to 39s. 2d. per ton. East Coast coke 
is up to 39s. to 42s. per ton delivered, and Lancashire sorts 
are at 37s. 6d. per ton deiivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Holiday Stoppage. 

TREMENDOUS pressure in production has been 
observable in all departments of trade this week in order 
to clear off as much work as possible b ‘fore the holidays. 
The suspension of work will extend, in some instances, 
over the whole of the week, operations being resumed 
on the 3lst inst. {n certain departments, where the out- 
puts are urgently required, work will be resumed on 
Thursday morning. 3 


Cleveland Iron Trade. 

Consumers having fully covered their require- 
ments for the rest of the month, as far as their allocations 
are concerned, business has been exceedingly quiet on 
the Cleveland pig iron market this week. Foundry iron 
is becoming less plentiful than hitherto owing to the 
diversion of furnaces to the production of basic iron, 
and it now appears that the system of priority certificates, 
which assures the first call on available supplies for war 
work, will be more strictly enforced. Allocations to 
Scotland will in future be brought under this system. 
The export trade continues to be extremely stagnant 
owing to the shortage of shipping. ‘The home maximum 
prices are: 99s. for No. t and 95s. for No. 3 Cleveland, 
No. 4 foundry, and No. 4 forge. The export quotations 
are: No. 1, 121s. 6d.; No. 3, 116s. 6d.; No. 4 foundry, 
115s. 6d.; and No. 4 forge, 114s. 6d. 


Hematite Pig Iron. 


There is little alteration in the.situation as regards 
hematite pig iron. The export trade, as far as new business 
is concerned, is quiet. The home maximum price of East 
Coast mixed numbers is 122s. 6d., and the export price to 
France and Italy 147s. 6d. 


Iron-making Materials. 


Fair deliveries of foreign ore are coming forward, 
and a moderate hand-to-mouth business is being done. 
Coke supplies are adequate. Good medium furnace 
kinds realise around 35s. 6d., delivered at the works. 


Finished Iron and Steel. 


Ali departments of the finished iron and steel 
trades are tremendously active. The pressure at the 
steel works is unabated, and practically the entire output 
is taken up directly or indirectly by the Government. 
The only exports permitted are those to France and Italy. 
Makers of finished iron are full up with orders for months 
ahead. The principal quotations for home trading are 
as follows :—Steel ship plates, £11 10s.; steel boiler plates, 
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£12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship 
rivets, £19 10s.; common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s, 6d.; iron ship angles, 
£13 15s.; steel joists, £11 2s. 6d.; steel hoops, £17 10s.; 
sheets produced by steel re-rollers, above *sin. thick, £16 ; 
rin. and under to 16 gauge inclusive, £16 5s.; under 
16 gauge to 20 gauge, £16 15s.; under 20 gauge to 24 
gauge, £17; under 24 gauge to 26 gauge, £18; steel 
rounds, squares, &¢., £12 10s. The following are nominal 
quotations for export:—Common iron bars, £15  5s.; 
best bars, £15 10s.; double best bars, £15 17s. 6d.; treble 
best bars, £16 5s.; packing iron, £13 10s. to £14 10s.; 
packing iron, tapered, £15 15s. to £16 10s.; iron ship 
angles, £15 to £15 10s.; iron ship rivets, £21 ; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. 
to £17 10s.; steel ship plates, 3in. and upwards, £13 10s.; 
*jin., £13 15s.; win., £16; fin. £18; steel boiler plates, 
20s. on the foregoing prices ; steel joists, £13 ; steel-sheets, 
singles, £20; steel sheets, doubles, £22; steel hoops, 
£19 to £19 10s.; steel strip, £17 10s. to £18 10s.; heavy 
steel rails, £12 5s. to £13 5s. i 


The Coal Trade. 


Business continues on a very small scale and is 
almost confined to requisition orders and home irade 
demands, all at schedule or limitation prices. The neutral 
inquiry was never smaller, ‘There is a promise, however, 
that ere long things will begin to improve in the county 
of Durbam. It is understood that the pressure for 
industrial coal in Yorkshire is so great that the Coal 
Controller is arranging for supplies to be sent into that 
county from Durham, and needless to say, that once the 
transport facilities are arranged the Durham coalowners 
will be very glad of the business. Further, it is reported 
that by reason of increased home demands there will be 
little or no coke available for export from the South Wales 
district to France, which has been requested to arrange 
for supplies from Durham. Tyne primes and best Blyth 
steams are only moderately sought after at nominal 
minimum prices. Second steams are still heavily over- 
stocked, and buyers are able to operate at low schedule 
prices. Blyth and Tyne smalls are also very weak owing 
to heavy stocks. All descriptions of gas coals are offered 
plentifully at unaltered quotations. Coking and smithy 
sorts are steady under a big home demand. Peas and 
nuts are scarce, with no available supplies for export. 
The home household coal trade is brisk and full prices 
are realised. The coke trade continues-very active, every 
quality being in demand and the output readily snapped 
up at firm values. There is no alteration in the bunker 
coal section, which is slow and erratic, only superior kinds 
being inquired for. The principal quotations are as 
follows :—Northumberlands : Best Blyth steams, 29s. 6d. 
6d.; second Blyth steams, 25s. 6d. to 28s.; Tyne 
primes, 29s. 6d. to 32s. 6d.; North Northumberland 
prime steams, 29s. 6d. to 30s. 6d.; unscreened for bunkers, 
23s. 6d. to 25s.; household coal, 22s. 6d. to 23s. 6d. for 
the home trade, 28s. fd. to 32s. 6d. for export; best 
Blyth smalls, 21s. to 22s. 6d.; North Northumberland 
smalls, 22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and 
nuts, 3ls. to 33s. 6d. Durhams: Steam (locomotive), 
31s. to 32s. 6d.; special Wear gas, 26s. 6d to 29s.; best 
gas, 25s. to 27s. 6d.;, second gas, 23s. 6d. to 26s.; ordinary 
bunkers, 26s. 6d.; best bunkers, 27s. 6d.; superior 
qualities, 30s.; smithies, 29s. to 32s. 6d.: peas and nuts, 
3ls. to 33s. 6d.; coking coals, 26s. 6d. to 27s.; coking 
smalls, 19s. 6d. to 20s. 6d.; patent oven coke, 42s. 6d. 
to 45s.; blast-furnace coke, 33s. for home use, 42s. 6d. 
for export ; gas coke, 32s. 6d. to 35s. 








The Miners’ War Wage. 


The grant of a special war wage to miners has 
not been free from difficulties, and as the weeks go by 
experience is showing that quite a number of points arise 
on which opinion is divided. For instance, the Cleveland 
ironstone miners and mineowners are having some trouble 
over the interpretation of the provision which refers to the 
right of the men to receive the full war wage for a week 
of six jays when the custom is for only five shifts to be 
worked, and as to the quarrymen there is a dispute as to 
how they stand in the case of employment being lost 
owing to the stress of weather. But for their association 
with the Miners’ Federation Cleveland would not have been 
affected by the concession. The ironstone miners were 
admitted to the settlement without the employers being 
first consulted, but the wage has been paid, and what 
difficulties exist are due to conflicting views as to how the 
conditions are to be interpreted. In the ease of the 
colliers the Coal Controller is the sole arbitrator, but the 
miners of Cleveland and the quarrymen are under the 
Ministry of Munitions. and they are not disposed to allow 
any watering down of the concession. 








SHEFFIELD. 
(From our own Correspondent.) 
The Latest Steel Amalgamation. 


THE announcement made late last week of an 
important proposal to be placed before the shareholders 
of the Workington Iron and Steel Company has been 
much discussed here since, because after all, the movement 
probably concerns Sheffield almost more than any of the 
other districts involved. From what I can gather, it is 
a development of something which began a year or so ago, 
when the two firms, the properties of which lie on the 
outskirts of Sheffield—Steel, Peech and Tozer, Limited, 
and Samuel Fox and Co., Limited—entered into a measure 
of partnership. These well-known steel-making ‘and 
manufacturing concerns, tke latter with its own colliery 
and a railway, and the former with enormous extensions 
of steel-melting capacity on hand, were formerly in keen 
competition, so that by amalgamation a great saving in 
the cost of production and other expenses was effected. 
One of the features of output in both cases is tramway 
rails, for which each is famed, as well as for railway steel 
and materials, tubes, &c. Two or three months since, 


negotiations were completed by which these Sheffield 
firms acquired the Frodingham Iron and Steel Company 





with its half share in the Appleby Ironworks, the other 
half being held by the Steel Company of Scotland. By 
this arrangement a very severe competition was eliminated, 
and the Sheffield interests had the advantage of excellent 
supplies of basic pig iron, besides very large iron ore pro- 
perties. By the latest proposal, the formation of a new 
company to absorb the Sheffield, Frodingham, and 
Workington concerns, one of the most important steel 
amalgamations of recent times will be effected. 


A Huge Output. 


Without reference to the ten or eleven new 
Siemens furnaces now under erection on the property 
of Steel, Peech, and Tozer, and of those being built at 
Stocksbridge by Samuel Fox and Co., the combined output 
of the proposed company must exceed 2,000,000 tons 
per annum of steel and pig iron. The combination will 
own collieries on the West Coast and at Sheffield, important 
ore reserves for making basic iron in North Lincolnshire— 
where the Frodingham property is situate—-and hematite 
iron in West Cumberland, rolling mills, batteries of 
coke ovens, and valuable by-product plant. In Sheffield, 
whet will be one of the finest rolling mills in the country 
is nearing completion, and large interests in this property 
are held by the two Sheffield partners in the proposed 
combination, as well as by another Sheffield firm, Wm. 
Cooke and Co., Ld., manufacturers of steel wire, with which 
the new mill will be chiefly concerned. It will thus be 
seen that the influence of the proposed company is likely 
to be far-reaching, and further progress in the developments 
will be watched with very considerable interest. The 
Chairman of the Workington Company forecasted some- 
thing of the kind at the last meeting of the shareholders, 
but the announcement last week came as a general surprise 
here, because, although it was known that further amalga- 
mations might be looked for, it was felt they would be in 
quite another direction. However, we may not have 
heard the end of the matter yet, though of that I cannot 
say with authority. 


‘Industrial Chemists.” 

Since the formation of the National Association 
of Industrial Chemists, about three months ago, the 
membership has risen to 400, drawn from twenty-two dis- 
tricts, and representing fourteen branches of the chemical 
industry. Thess facts were mentioned at a meeting of the 
Association held here on Saturday, when the president, 
Mr. A. C. T. Charlier, explained that one of the objects 
of the meeting was to establish the movement on a national 
basis. Without the works chemist, he added, they could 
not hope to survive the present gigantic struggle between 
might and right. The promoters of the Association 
hoped to gain for the chemist his proper status and 
reasonable financial recognition of his work. Among 
other things, he said he thought the works chemist should 
be represented on the various Government Committees 
which had been formed to watch over and control different 
branches of production, and he added the rather remarkable 
statement that “in numerous cases carters who convey 
the finished goods to the station are receiving higher wages 
than the chemist, by whose brains the goods are produced.” 
The Association, however, does not advocate the adoption 
of a flat rate of payment. Sheffield contributes almost 
one-third of the membership. The meeting discussed 
arrangements for the formation of a national Council and 
instituted a series of local sections, of which a round dozen 
has already been created. Between the dignified 
Institute of Chemistry and this body there is a great gulf 
fixed—a very much wider one than that which separates 
it from the “* British chemists,” of which something 
has been heard recently. But if the members of the 
* National Association ’’ would adopt the spirit indicated 
in * Random Reflections” a few weeks ago, and aim 
higher than at something which appears simply to bear the 
impress, and to speak the language, of trades unionism 
of a most ordinary kind, they might find the Institute 
not too exclusive to lend them a helping hand upwards. 


High-speed Steel. 

Quite the most interesting topic in Shettield 
steel circles this week has heen the judgment in the petition 
of Arthur Balfour and Co., Limited, the Dannemora 
Steel Works, Sheflield, for the revocation of letters patent 
No. 27,838 of 1912, granted to Stahlwerk Becker A. G. 
of Krefeld, Willich, Germany, in respect of an invention 
for an improved high-speed steel. The petition was based 
on the ground of prior user and want of novelty. The 
invention consisted in the addition of cobalt up to 15 per 
cent. to the other ingredients of high-speed steel, and 
petitioners said they had been in the habit of using cobalt 
for at least twelve months prior to the date of the patent. 
The respondents were the German patentees and Darwin 
and Milner, Limited, of Sheflield, the licensees under the 
patent. Mr. Justice Younger made an order revoking 
the patent, with costs, but acceded to the application 
of counsel for the licensees for a stay of revocation for 
six weeks, pending the question of appeal. Counsel for 
the patentees intimated that had that application not been 
made on the ground of appeal, he had intended to apply for 
a stay in order that, on behalf of his client, he might 
apply for an amendment of the patent. With the proving 
of prior user he was satisfied there was nothing more to be 
done except drastically to amend the patent by cutting 
it down to the precise prescription. Mr. Justice Younger, 
however, held that having already had one attempt at 
amendment the patentee ought not to have any indulgence. 
A point mentioned by his Lordship, in giving judgment, was 
that “‘ the invention claimed was for a mere prescription, 
and that it was in no sense for a process of rhanufacture.” 
It may be of interest to recall that Becker succeeded in 
having his patent placed on the German register, though 
only after a considerable amount of opposition on the part 
of some ot the German manufacturers, and that patent 
rights were also secured in the United States. The English 
litigation had been in progress for a long time, but as the 
close approached and particularly whilst judgment was 
being awaited, the liveliest interest was felt in Sheffield 
high-speed steel circles. There does not seem to be 
unanimity amongst experts here as to the actual value 
of cobalt as an alloy of high-speed steel, but it has been 
known and used commercially for some years, and many 
manufacturers attach a good deal of value to it, though it 
raises the cost of the steel. 





Engineers and Metallurgists. 


Dr. Arnold was on Monday re-elected president of 
the Sheffield Society of Engineers and Metallurgists, 
Mr. E. J. Thackeray was elected hon. secretary, and 
Mr. C. K. Everitt was re-elected treasurer. Mr. J. N. 
Kilby. in the course of a paper on steel ingots, referred to 
slag inclusion in steel ingots and other defects found 
in billets and bars during manufacture, and urged the 
necessity of the slag during the process being in a perfect 
flux condition. He advocated the use of limestone 
in the very early stages of the acid open-hearth process. 
Cracks, rokiness, and included dirt in steel were touched 
upon, and possivle means of avoiding them pointed out. 
Cracks, he said, were often the result of the excessive speed 
at which ingots were teemed, which Mr. Kilby considered 
ws a more important matter than the casting ten:perature. 
He laid emphasis upou the great future before the basic 
open-hearth process. 


Iron, Steel, and Coal. 


There is very little change to note in the iron 
markets, and none is pow expected over the end of the 
year. Business is tailing off already, and perhaps most 
of the works will be closed down for about a week for the 
Christmas holidays—a fairly plain indication that output 
must be very well in hand. The feature of the week is 
the inclusion of shell discard steel in the list of controlled. 
material and also of electrically-melted steel. Of late 
the supply of discards, which was formerly very free, 
has fallen off appreciably, but people, like cutlery 
manufacturers, who were long ago prohibited using 
open-hearth steel, have been depending upon discards 
for the commoner productions particularly, and 
for them the outlook is serious indeed. Some have 
fairly good stocks in hand and can carry on for a time, 
but there seems a grave possibility of many having to 
close down. In the case of electric steel it is probable 
that the new order of the Ministry of Munitions will not 
have a very serious effect here, as much of that class of 
steel has been dealt with by high-speed people, and 
probably the bulk of the output has been going for war 
requirements, such as for aeroplane and motor armour 
steel. In fact, almost the wholg, in one way or another, 
has been dealt with under certificate. Swedish iron and 
steel prices keep prohibitive, and although supplies seem 
to be coming in fairly well, buying is very restricted. 
There is practically no alteration in the steam fuel and 
house coal markets, but values are strongly held. Best 
South Yorkshire steam hards quote 19s. to 19s. 6d.; best 
Derbyshire, 18s. 6d. to 19s.; second, 18s. to 18s. 6d.; 
cobbles, 17s. 6d. to 18s. 6d.; washed smalls, 14s. 6d. to 15s.; 
best hard slacks, 14s. 3d. to 14s. 9d.; second, 13s. 9d. to 
14s. 3d.; soft nutty, 13s. 6d. to 14s.; peas, 12s. to 12s. 6d.; 
and small slacks, 9s. to 10s. In house sorts branch quotes 
23s. to 23s. 6d., and best Silkstone 20s. to 2Is.; all 
per ton at pit. Blast-furnace coke is in strong demand. 








SCOTLAND. 


(From our own Correspondent.) 


Raw Materials and Trade. 


THE imports of raw materials have assumed 
meagre proportions. While an occasional bundle of wire 
rods is appearing on the market, practically nothing in 
the way of blooms and billets is coming from American 
sourees. It is fortunate, therefore, that the ever-expand- 
ing home production is now almost sufficient to preserve 
the balance of things, in spite of diminished imports. 
There are, of course, instances of slack time, but not to 
an unusual extent when the present “rush” is con- 
sidered and the difficulties in the way of efficient transport 
are taken into acdount. The effect on ordinary business 
has been inevitable with everything subordinate to war 
claims, and it is nothing short of marvellous that any 
private business is possible in these times. Nevertheless, 
it is evident that an effort is being made to preserve the 
connection with neutral markets with a view to the future. 


Pig Iron. 


Hematite is still the dominating feature in the 
pig iron trade. The demands from local steel works are 
insatiable, and a high rate of production is preserved. 
Ordinary brands are difficult to procure, and after home 
requirements are satisfied, practically nothing remains 
for export, apart from: small consignments to the Allies. 
Home prices are still unchanged. 


Approximate Quotations. 


Monkland and Carnbroe, f.as. at Glasgow, 
Nos. 1, 140s.; Nos. 3, 135s.; Clyde, Summerlee, Calder and 
Langloan, Nos. 1, 150s.; Nos. 3, 145s.; Govan, No. 1, 135s.; 
No. 3, 130s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s.;) Nos. 3, 135s.; Shotts 
and Carron, at Leith, Nos. 1, 150s.; Nos. 3, 145s. per ton. 


Finished Iron and Steel. 


Steel makers report an unabated demand for 
steel for shipbuilding purposes and for shell bars. Out- 
puts are almost entirely absorbed by home requirements, 
and only limited quantities are being shipped to the Allies. 
The heavier gauges of black sheets are heavily booked, 
and makers cannot make any impression on arrears of 
deliveries. At the malleable bar ironworks there are 
plenty of orders, but difficulty is experienced in complet- 
ing them, even with a high priority certificate. Apart 
from Government demands, there are good agricultural 
requests and general engineering orders. Prices are 
firm round about £16 per ton for ** Crown ”’ iron bars, but 
£16 7s. 6d. per ton have been paid for prompt deliveries of 
special brands. Nothing definite has been settled as 
yet with regard to the prices of Scotch material, but nego- 
tiations are in progress, the result of which will be an- 
nounced shortly. The pressure in all departments is 
greater than ever in view of the approach ot the holiday 
season. 
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Steel Workers’ Wages. 


The Committee on Production has granted an 
increase of 5s. per week in wages to steam service men 
employed in Seottish steel works. 


Coal. 

There is little of fresh interest to report with 
regard to the Scotch coal trade. While things are still 
far from stagnant, there is an occasional lack of business, 
which has a depressing effect on markets generally. The 
industrial demand is fully maintained, and the colder 
weather has caused a spurt in household requests. In 
the West of Scotland most classes of fuel are moving off 
without delay, the greater bulk of the orders being for 
home consumption. Conditions in the Lothians are only 
moderately good, but in Fifeshire some improvement is 
noticeable. In the latter business, with the exception of 
third-class steams and some qualities of washed material, 
is brisker at present. The following prices are applicable 
to French and Italian orders—for other business 2s. 6d. 
per ton must be added :—Ell coals, f.o b. at Glasgow, 
26s. 6d. to 28s.; splint, 28s. to 30s.; navigations, 30s.; steams, 
27s. 6d.; treble nuts, 23s.; doubles, 22s.; singles, 21s.; first- 
class screened navigations, f.o.b. at Methil or Burntisland, 
29s. to 31s.; first-class steams, 28s.; third-class steams, 24s.; 
best steams, f.o.b. at Leith, 26s. 6d.; secondary qualities, 
25s. 6d. per ton. 


Reeord Coal Shipments at Ayr. 


It is reported that the coal shipments from Ayr 
Harbour during the year ending November 14th last 
amounted to 1,062,569 tons. This is the first time in the 
history of the port that a year’s coal shipments have 
reached 1,000,000 tons. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. 


TxE Commission appointed by the Coal Controller 
recently to consider the question of irregularity of work 
in the coalfield and recommend measures for dealing with 
the problem has sent in its report. |The recommendations 
are not as drastic as they were expected to be. The 
proposal, which is generally acknowledged to be the only 
one that can adequately form any remedy for the removal 
of the difficulties of slack time, is that of the closing down 
of less essential collieries. The Commission’s recommenda- 
tions do not go quite as far as this. The members do, 
however, suggest the transfer of miners from collieries 
which are working irregularly to those producing better 
grades of coal, at which it is necessary that production 
should be maintained at its best. The suggestion is also 
made that idle miners should be given work of Government 
importance, such as munitions, &c. The Commission 
recommends that all available orders should be distributed 


’ as fairly as possible consistent with the importance of the 


coals and the requirements, and in order to relieve the 
serious position created by the small coal question. The 
suggestion is also put forward that patent fuel should be 
made in increasing quantities in order to absorb more 
smalls. 


French Pooling Scheme. 


By the time these notes appear the coal exporters 
to France at Cardiff and Newport will have decided 
whether or not business is to be pooled. Coal exporters 
have received copies of the draft rules regarding the 
proyosed scheme, which differs in some respects from that 
for Italian business, and also from that adopted in the 
Swansea district for the pooling of French business. The 
arrangement as regards Italian business at Cardiff is, 
that six firms only shall execute the orders and that their 
remuneration shall be 14d. per ton, and the scheme is to 
start from January Ist next. At Swansea, the French 
coal exporters have decided that their pooling scheme 
shall start on January Ist next, and that all firms receiving 
orders shall execute them and receive a fittage of 6d. per 
ton, but the rules suggested by the Executive Committee 
for the supply of coal to France at Cardiff, provide that 
the arrangement shall take effect as from July Ist last, 
and shall include all shipments completed on and after 
that date. Firms actually receiving the orders shall 
carry them out, but the Local Committee retain the power 
of allocating business in case such firms do not carry out 
the instructions of the Committee. Those firms affecting 
shipments will be allowed a fittage of 3d. perton. Agents’ 
commission upon shipment, which may have to be paid 
by any of the coal exporters to representatives in France 
for securing business, may be allowed by the Management 
Committee to the extent of 3d. per ton when proof is 
furnished that the representatives in France are entitled 
to the commission. 


Saturday Finishing Time. 


For a considerable time past the question of 
Saturday finishing time has been under discussion by 
Welsh steel workers. The Ministry of Munitions, which 
was consulted, agreed to such an arrangement as was 
desired by the workmen, provided that the men and the 
employers were consenting parties, it being pointed out 
that the matter was one to be mutually decided locally. 
As, however, the question had not been disposed of, the 
Executive of the’ South Wales and Monmouthshire Iron 
and Steelworkers’ Association decided to take the matter 
into their own hands and to cease work in the Bessemer 
and mill departments of the Ebbw Vale, Dowlais, Cyfarthfa 
and Dowlais (Cardiff) works at one o'clock as from 
Saturday last. 


Current Business, 


The tone of the coal market has continued very 
quiet, and as is usually the case upon the near approach 
of holidays, very little in the way of arranging new business 
has been attempted. The conditions are altogether 
inimical to endeavouring to*fix up new orders. The 


situation in the coal trade generally was better last week 





than for some time past. The boisterous weather last 
week resulted, however, in considerable delay to tonnage, 
with the consequence that arrangements of collieries were 
sadly disarranged, and the lack of ready loading facilities 
in the early part of this week was reflected in a number of 
pits being idle, owing to the shortage of wagons. Mon- 
mouthshire collieries suffered most, but temporary 
suspension of work had to be resorted to in other areas. 
The Conciliation Board has decided that the miners’ 
holidays shall be Monday, Tuesday and Wednesday of 
next week, so that with half-a-week’s production next 
week, many collieries may possibly have a chance of 
reducing to a material extent their heavy stocks. Patent 
fuel is featureless, but pitwood maintains its firmness 
at 75s. for early delivery. 


Schedule Prices (exclusive of 2s. 6d. increase). 


Steam coal: Smokeless best, 33s.; smokeless 
seconds, 31s. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best 
drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 18s. to 
2ls. 6d.; washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; 
No. 2 Rhondda large, 27s.; through, 22s. and 23s. 6d.; 
smalls, 17s. and 19s.; best washed nuts, 30s.; seconds, 
28s. 6d.; best washed poas, 27s. 6d.; seconds, 26s. 6d. 
Patent fuel, 30s.; coke, 47s. 6d.; pitwood, ex ship, 75s. 


Newport. 


The market in the Monmouthshire section 
continues on the dull side. The amount of business 
earried through has been quite negligible in volume. 
Schedule prices (exclusive of 2s. 6d. increase) :—Steam 
coal: Best Newport Black Vein large, 30s.; Western 
Valleys, 29s.; best Eastern Valleys, 29s.; other sorts, 29s.; 
steam smalls, 18s. to 20s. Bituminous coals : Best house, 
33s.; seconds, 30s. 9d. Patent fuel, 30s.;  pitwood, 
ex ship, 75s. 


Swansea. 


There has been no improvement in the state of 
trade, and the position for most collieries leaves room 
for considerable improvement. Coals of most descriptions 
are freely obtainable. Anthracite large descriptions are 
relatively firm. Steam coals have ruled plentiful, the 
demand being quiet. Schedule prices (exclusive of 2s. 6d. 
increase) :—Anthracite : Best breaking large, 30s.; second 
breaking large, 29s.; third breaking large, 27s.; Red Vein 
large, 25s. 6d.; machine-made cobbles, 39s. to 42s. 6d.; 
French nuts, 39s. to 42s. 6d.; stove nuts, 39s. to 42s. 6d.; 
beans, 33s. to 35s.; machine-made large peas, 20s.; 
rubbly culm, Lis. to 13s.; duff, 6s. 6d. to 8s. Steam coal : 
Best large, 30s.; seconds, 27s.; bunkers, 22s. and 23s. 6c_; 
smalls, 17s. and 19s. Bituminous coal: Through and 
through, 27s.; smalls, 24s. Patent fuel, 30s. 








AMERICAN INVENTORS ATTACK THE ANTI- 
SUBMARINE PROBLEM. 


THE United States Government has issued a statement 
concerning the activities of inventors in seeking to find 
an antidote for the submarine peril. This supplements 
its explanation of the conditions and difficulties of the 
problem, as published in Tue ENGINEER of October 19th 
last. “a 
In this second statement, prepared by the Navy Depart- 
ment and authorised by Mr. Daniels, the Secretary of the 
Navy, it is announced that since war was declared the 
Naval Consulting Board has received more than 40,000 
suggestions, plans or models of ingenious devices for use 
by the Navy Department. 

‘“* These devices are representative of the thought of the 
inventive talent of the country. A wide range of citizens 
have thus contributed, from the country’s distinguished 
scientists and inventors, who are almost constantly at 
work for the Government, to the ploughboy, whose imagina- 
tion has quickened to the idea of meeting the emergency, 
and has fashioned a mechanism from wire and spools 
and a whittled stick as a token of his devotion. 

* All of the suggestions submitted have received ecare- 
ful consideration, and those of merit have been brought to 
the attention of the Secretary of the Navy. Those ideas 
involving new principles, indicating careful thought and 
study and submitted in concrete form, have been presented 
to the Secretary of the Navy with full argument. 

‘““ Many proposals have been found to be impractical, 
largely due to the failure of the inventors properly to 
inform themselves of certain fundamental principles. 
However, much valuable aid has been given to various 
branches of the war service. 

“The predominating thought of inventors has turned 
on methods to combat the menace of the enemy submarine, 
and more than two-thirds of all the suggestions received 
have concerned this problem. 

“The thought on submarine defence may be subdivided 
as follows :— 

“1. Methods to accomplish the destruction of sub- 
marines, involving detection, and destruction after 
detection. 

“2. Means of avoiding submarine attack, involving 
instructions for merchant vessels, proper handling of 
vessels, camduflage, smoke screens, and books and other 
confidential information known to our naval authorities. 

“3. Protection of ships against torpedo hits. 

“The idea that the submarine will be overcome by a 
miraculous invention is not now seriously considered. 
The more intimate knowledge the civilian obtains on this 
subject the more convinced he is that the submarine can 
be conquered by persistently hunting him down by the 
weapon of which he is most afraid. This is the armed 
service boat equipped with all of the latest scientific 
devices and typified in the modern torpedo-boat destroyer. 
Foreign naval authorities have frankly stated their 
admiration of the degree of perfection of American designs. 

“In regard to the protection of ships against torpedo 
attack the undeniable evidence of recent months of sub- 
marine activity has demonstrated that the immunity 


of a vessel depends very largely on its speed and manceuvr- 
ing ability. It is significant that the percentage of 
vessels having speed of 15 knots or more which have 
suffered from submarine attack is very small, while the 
losses of slow vessels whose speed is less than that of a 
submerged submarine have been very large. 

“There is a possibility that some artificial means of 
protecting cargo-carrying vessels may be found practic- 
able. In no other field have so many suggestions or so 
many duplicate inventions been presented to the Board. 

The detection and destruction of submarines is the 
most important subject under consideration. It is 
generally conceded that the destruction of a submarine 
is a comparatively simple matter if she can be located. 
There is important progress in this direction. 

* The Naval Consulting Board gcomposed of twenty-four 
distingvished American scientists and inventors, and of 
which Mr. Thomas A. Edison is president, is constantly 
at work on problems of warfare, and careful consideration 
is given to the suggestion of any citizen and a searching 
investigation made if the idea is promising. It is recog- 
nised that the seemingly impractical device of to-day may 
find application to-morrow, and the endeavour is to give 
due study to each separate idea and render full justice 
to the inventor.” 








CONDITIONS ESSENTIAL TO THE CORROSION 
OF IRON. 

EXCERPT FROM A PAPER BY DR. NEWTON FRIEND 
READ BEFORE THE CONCRETE INSTITUTE ON 
NOVEMBER 22np. 

THE more important facts concerning the cause of rust 
formation are as follows :— 

1. Water, alone, is without appreciable action upon iron 
at ordinary temperatures. This is well illustrated by the 
tubes exhibited here containing iron and air free water. 
The tubes were hermetically sealed 114 years ago. Apart 
from the merest trace of tarnishing, which can only be 
detected under a powerful light, the metals appear to have 
undergone no change whatever. ; , 

2. Water vapour is without visible action upon tron at 
ordinary temperatures. Indeed, iron may be heated for 
prolonged periods in steam up to about 300 deg. Cent. 
without undergoing any apparent change. At 350 deg. 
Cent., and somewhat above, ferrous oxide is produced, the 
surface of the metal being tarnished and gaseous hydrogen 
evolved. At still higher temperatures magnetic oxide of 
iron results, and forms a skin on the surface of the metal, 
which tends to protect the under layers from attack. This, 
however, is not rusting in the ordinary acceptation of the 
term. It is oxidation, and is the principle of the Barfi 
process of protecting iron from corrosion, ; 

3. Dry air or oxygen has no visible action upon tron at 
ordinary temperatures. but when the temperature is raised 
to 220 deg. Cent. iron acquires a pale yellow tint, and at 
higher temperatures becomes straw coloured, purple, and 
finally blue. These are known as tempering colours, and 
are caused by thin superficial layers of oxide, as is proved 
by the fact that they are not produced even by prolonged 
heating in vacuo. They are obtainéd even in perfectly 
dry air, such as that resulting from prolonged exposure to 
phosphorus pentoxide. These layers tend to protect the 
underlying metal from attack, and differ from rust in being 
anhydrous and tenacious. Rust, on the other hand, is 
usually hydrated, porous, hygroscopic, and friable. 

4. A mixture of water vapour and air is without action on 
iron at ordinary temperatures, provided no liquid water is 
allowed to condense on the metallic surface. This was 
clearly demonstrated in 1905 by Dunstan and his co- 
workers, who kept iron in tubes at constant temperature 
exposed for three months to moisture and air without any 
sign of rust forming. : 

On allowing the temperature to fluctuate, however, in 
order that liquid water might form upon the iron, corrosion 
readily took place. This disposes of the possibility that 
rusting is a simple case of direct oxidation, such as occurs 
when the metal is heated in air. 

From the foregoing it is clear that oxygen and liquid 
water are essential to corrosion. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue Junior INstiruTION OF ENGINEERS.—39, Victoria-street,, 
Westminster, S.W. 1. ‘‘Some Out-of-the-way Engineering 
Jobs,”’ by Mr. R. H. Parsons. 8 p.m. 

West oF Scortanp Iron AND STEEL INsTITUTE.—Sociéties 
Room, No. 24, Royal Technical College, George-street, Glasgow. 
Lecture on ‘‘ Our Imperial Strength, Based on the Metal 
Industries and an Efficient Banking System,” by Mr. Octavius 
Charles Beale. 7 p.m. 

Nortu-East Coast INstTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne. Paper, ‘‘ Some 
Unsufticiently Considered Details of Ship Construction and 
Equipment,” by Mr. C. Waldie Cairns. 7 p.m. 





THURSDAY, DECEMBER 27ru. 


Roya InstrruTion OF GREAT Britratn.—Albemarle-street*‘ 
Piccadilly, W.1. Christmas Lecture: (1) ‘‘ Magnets and the 
Magnetic Compass,”’ by Professor J. A. Fleming. 3 p.m. 


SATURDAY, DECEMBER 29rTu. 


Royat InstiruTion or Great Brirain.—Albemarle-street, 
Piccadilly, W.1. Christmas Lecture: (2) “‘ Electricity and 
Electric Currents,’’ by Professor J. A. Fleming. 3 p.m. 








THe Lare Mr. Ewrnc Matuhreson.—Messrs. Andrew 
Handyside and Co., of Derby, ask us to draw attention 
to the fact that Mr. Matheson was not, as stated in the 
obituary notice published in our last issue, associated, 
when connected with them, with the construction of 
St. Pancras Station, since the work was carried out, not 





by them, but by Butterley and Co., of Alfreton. ; 
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BRITISH PATENT SPECIFICATIONS. 


When an ¢ ta ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without dravvings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is-the date of the acceptance of the 
complete Specification. 
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INTERNAL COMBUSTION ENGINES. 


110,943 (16,031 of 1916). November 8th, 1916.—CarBURETTER 
Albert Edward Oakley, 37 and 38, Broad-street, Golden- 
square, London, W. 

Tus is a heat radiator for the induction pipe of- internal 
combustion engines. The inventor mounts upon the exhaust 
pipe A a fitting B with an attached section of the tube C, through 
which paft of the exhaust gases may flow, the opposite end of the 
tube C being connected to another elbow D mounted upon the 
induction pipe E in which a radiator F is mounted. é-This 
radiator is provided with a series of external and internal”ribs. 
Upon the other side- of the induction pipe E, opposite,to, that 
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to which the connecting pipe C is secured, an exhaust discharge 
tube G is mounted. This is provided with a silencer H. y 
such means part of the exhaust gases are diverted through a 
short length of tubing to traverse the induction-pipe, by which 
the mixture of atomised hydrocarbon and air passing through 
it may be heated to the degree necessary to cause vaporisation 
of the relatively heavy hydrocarbon that may be used in the 
carburetter in substitution for petrol or other light hydrocarbon. 
November 8th, 1917. 


110,967 (16,985 of 1916). 
Mecuanism, Daimler 
Coventry. 

In valve mechanism of vee-type internal combustion engines 
in which the axis or axes of the exhaust valve or valves of each 
cylinder is or are distanced from the axis or axes of the inlet 
valve or valves, this invention provides two operating levers 
for each cylinder, the levers being of unequal lengths, one lever 
for operating the exhaust valve or valves, and the other lever 
for operating the inlet valve or valves. By this invention the 
valve control, comprising the cam shaft and push rods with the 
intermediate tappets and guides usually employed, may be 
in all respects identical with what would now be used for the 
operation of single valves. In fact, this invention enables a 
vee-type engine, originally designed with single valves—of which 


November 27th, 1916.—Vatve 
Company, Limited, and another, 
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one was underneath in a side pocket, while the other was over- 
head—to be converted into a multiple valved engine in which all 
the valves are overhead. This conversion can be effected 
without disturbing either the cam shaft or the tappets. The 
push rods would be altered in length, but otherwise unaltered 
either in position or design. It is thus possible to convert 
existing engines of the original type into engines of the new 
type merely by removing those parts above the base chamber 
which are ordinarily removed at frequent intervals in connection 
with the maintenance of the engine, and substituting therefor 
new cylinders with multiple overhead valves and means for 
operating such valves as described in this specification. The 
— is clearly shown in Figs. 1 and 2.—November 15th, 


TURBINE MACHINERY. 


110,159 (12,681 of 1917). September 4th, 1917.—Imputse- 
REACTION STEAM ‘TuRBINES, Aktiengesellschaft Brown, 
Boveri et Cie., Baden, Switzerland. - 

The object of this invention is to provide means for balancing 
the axial thrust in impulse-reaction turbines. Fig. 1 illustrates 
in a diagrammatic manner a turbine wherein the axial thrust is 
balanced according to this invention. The usual pressure- 
equalising devices between the chambers C and B on the two 
sides of theimpulse wheelareabsent. The ejector-like action of 
the steam onissuing from the nozzle E and passingintotherunning 
blades at D, ag also the exit of the steam from the chamber C 
through the labyrinth packing at A, has the result of causing a 
higher pressure to exist in the chamber B than in the chamber C. 
The pressure difference acts upon the disc of the impulse wheel, 


of increasing and maintaining the pressure difference in the two 
parts of the wheel chamber, packings of the kind shown at A 
in Fig. 2 may be built in between the casing and the cover 
plate of the running blades. As the loed on the turbine increases, 
the end thrust acting upon the impulse wheel also increases, 
because the ejector action is increased by throwing into opera- 
tion nozzles acting as ejectors, whilst the amount of steam 
that produces a pressure difference and that flows away from 
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the steam inlet side of the wheel chamber is also increased as 
a result of the increasing pressure in the wheel chamber. The 
effect of these two factors is further increaséd by a diminution 
of the cross-sectional passage for the free backflow between 
the rear and front parts of the wheel chamber.. This diminution 
is due to the reduction of that part of the wheel periphery to 
which the steam is not admitted.— November 15th, 1917. 


CONDENSERS AND FEED HEATERS. 


105,926 (5891 of 1917). April 26th, 1917.—Surrace Con- 
DENSERS, Maschinenfabrik Oecerlikon, Oecerlikon, Zurich, 
Switzerland, and another. 3 

This invention consists in providing tubular heat inter- 
changers with double tube plates, the space between the plates 
being filled with a sealing medium under higher pressure than 
that of the media between which heat is being interchanged. 

The sectiona] drawing represents one way of carrying out 

theinvention. A number of tubes A are fixed at one end into the 

tube plate B, whilst the other ends are secured in the double 
tube plate C, D. The mediumto be cooled enters through 
the connection E into the space F and is cooled on coming into 
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contact with the tubes through which a cooling liquid entering 


of the liquor will flow through it. When the valve F is open, 
for the purpose stated, the valve H may also be open either partly 
or completely, and instead of connecting up the pipe_E with the 
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pipe D as shown, it may be connected up directly with the heater 
A—proferably at or near the bottom.—November 6th, 1917. 


DYNAMOS AND MOTORS. 


110,916 (10,882 of 1916). August 2nd, 1916.—EnNcrosep 
Dywamo, Electromotors, Limited, Louisa-street, Openshaw, 
Manchester, and others. 

This invention relates to dynamo electric machinery of the 
enclosed t: in which the enclosed air is circulated and cooled, 
and has reference more particularly to machines of the type 
described in the specification to a patent dated Novem- 
ber 25th, 1915, and numbered 16,640. The arrangement 
is shown in Figs. 1 and 2, in part section. According to the 
present invention, inlet and outlet openings are arranged in the 
machine casing as described in the above specification, but the 
heat exchanging surfaces are multi-tubular and so arranged 
that the tubes are parallel, the stream of air to be cooled, when 
it leavesthe machine casing outlet, being divided into streams, 
the cross-sectional areas of which are small in relation to the 
area of the heat exchanging surfaces with which the streams 





make contact, the streams re-uniting at the machine casing 
inlet. The air to be cooled may pass from the machine casing 
outlet, through the interiors of the tubes to the machine casing 
inlet, in which case the cooling air passes in divided streams 
round the tubes: or the air to be cooled may pass from the 

hine casing outlet in divided streams round the tubes to the 





through the connection G into the space H is co ted to the 
space I. The cooling liquid leaves the apparatus through the 
pipe K. A sealing medium is conducted through the tube M 
to the space formed by the doubletube plate, the pressure of the 
medium being higher than the pressures prevailing in the spaces 
Fand H. The sealing medium referred to consists of con- 
densed steam supplied by the pump N from the condenser 
and is discharged through the pipe O to a higher level. In 
order to maintain the pressure of the-water column in the space 
between the plates C and D, even when the pump N is,t rest, 
a non-return valve P is provided.—November 15th, 1917. 


110,921 (14,208 of 1916). October 6th, 1916.—EvaPporaATING 
Apparatus, Kestner Evaporator and Engineering Company, 
Limited, and another, 37, Parliament-street, Westminster, 
London. 

A serious defect appertaining to evaporating apparatus com- 
prising a calandria—or equivalent—and a separator connected 
up therewith, which are employed, inter alia, for effecting the 
desalting of saline solutions, is that, when starting, it takes a 
long time to heat up the liquor. The object of thisinvention is 
to obviate this so as to enable the plant to be in full operation 
very soon after heating is commenced, and whereby the whole 
apparatus may beequally heated. To this end the invention con- 
sists in connecting up the lowermost part of the separator B 
either with the calandria A or with the pipe leading from the 
upper portion of the separator to the calandria—or equivalent— 
the pipe for effecting this —- a Seg with a valve or stop 
cock J whereby the rate of flow of the liquor may be regulated, and 
whereby after the body of liquor is at the desired temperature 
it may be completely cut off. When the steam or other source 
of heat is started to heat the liquor in the calandria the valve F 
in the pipe or duct leading from the lowermost part of the 
separator is opened, and, if desired, the valve J in the pipe 
leading from the upper part of the separator is closed, so that the 
circulation or flow of liquor from the separator to the calandria 
is entirely from the bottom of the separator. Alternatively 





and produces an axial thrust which opposes and balances the 
axial thrust that is due to the reaction part. For the purpose ; 


the valve in the pipe leading from the upper part.of the separator 
to the calandria may be partly or wholly open so that a part 


machine casing inlet in which case the cooling air passes through 
the tubes in parallel streams. In the former case, where the 
interiors of the stack of tubes arranged in parallel communicate 
with: the interior of the machine casing, the inlet and outlet 
of the latter are respectively provided with end compartments 
having header plates with which the opposite end of the tubes 





make joint. Where the cooling air passes through the interiors 
of the tubes of the stack, the tubes are arranged vertically so that 
the cir ion of ling air is accelerated by convection 


the 
ourrents.—November 15th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


110,961 (16,719 of 1916). November 22nd, 1916.—LaTurs 
Frederick Henry de Veulle, Meriden House, Trinity-road 
Handsworth, Birmingham. : 

This invention has for its object the provision of means 
whereby the. control and operation of turret lathes can be 
simplified. - In Fig. 1 four turret lathes A are arranged side by 
side on a bed plate B. C are turrets and D are turret spindles. 
Each spindle is provided with longitudinal ribs E, engaging 
grooves F on a control shaft G which is mounted transversely 
of the turret spindles. The shaft can be moved endwise 
whereby the engaging ribs and grooves cause the turrets to be 
rotated through the desired angle. Rocking arms H—Fig. 3— 
are provided adjacent each lathe and are keyed on the control 
shaft G so that they can be moved angularly by rotating the 
shaft, but along keyway I in the shaft enables the latter to be 
moved longitudinally relatively to the rocking arms. These 
are connected by links J with the turret spindles D, so that 
angular movement causes the spindles to move endwise and thus 
move the turret to and from the work. Registering keys X 
on the lathe bed ensure correct alignment of the turret. The 
eontrol shaft can be rotated or moved endwise by a lever K 
working in a multiple gate quadrant I—Fig. 3. When the lever 
is moved in a track M in the quadrant, the control shaft is moved 





endwise, and when the control lever is rocked in any one of the 
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quadrants N the shaft is rotated. On the quadrant end of the 
control shaft, a lever arm O—Figs. 3 and 4—loosely mounted 
and the boss of the lever is provided with dogs adapted to engage 
similar dogs on the boss of the control lever when the latter is 
moved into its innermost position. The loose lever arm O is 
connected to a link P, which is connected to a rocking lever Q 
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at the headstock end of the lathe. A rocking lever is connected 
through a link R with a finger feed carrier and collet carrier 
of the kind described in Specification No. 16,718 /16, whereby 
the finger feed and collet can be operated by the lever K.— 
November 15th, 1917. 


LOCOMOTIVES. 


111,018 (2632 of 1917). February 22nd, 1917.—Coat TRIMMING 
Device, William Robert Kingett, 81, Hawthorn-road, 
Nightingale-lane, Hornsey, London, N. 8. 

Fig. 1 is a side elevation of a tender showing the trimming 
device in position. Fig. 2 is a cross section, and Fig. 3 is a plan 
of Fig. 1. In the tender A is a scoop B which is moved longi- 
tudinally of the tender by endless chains C and D which pass over 
pulleys E, F. The pulleys E are connected by a shaft G on 
which is mounted a ratchet wheel H. J is a lever loosely 
mounted on the shaft G and provided with a pawl K adapted to 
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engage the ratchet wheel H. The chains C and D are preferably 
enclosed in casings L provided with slots } The scoop is 
provided with lugs N which pass into the slots M and are attached 
to the chains Cand D. The bottom of the scoop is cut away 
in front.as at O to allow the coal to pass down into the chute P 
leading to the door Q of the tender. In use;before the coal is 
placed on the tender, the scoop is pushed back towards the 
rear of the tender as far as it will go. After the engine has 
been running for some time the coal at the back of the tender 
can be brought forward.—November 15th, 1917. 


MINES AND METALS. 


103,996 (1717 of 1917). February 2nd, 1917.—FuRNacE FoR 
THE MANUFACTURE OF MALLEABLE Cast IRon, Léon Geuze, 
33, Rue de Lubeck, Paris. 

The object of this invention is to provide a furnace for the 
manufacture of malleable cast iron or steel, comprising three 
chambers: a main chamber that is heated by the aid of gas 
derived from gas generators, an auxiliary chamber wherein 
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the steel or iron turnings or the steel or iron scrap are pre- 
liminarily heated ; and a second auxiliary wherein the cast iron is 
heated, the introduction of the metals being effected through 
two doors placed one at the end of each of the auxiliary chambers, 
the other end opening into the main chamber, The accompany- 
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ing drawings show in Figs. 1, 2, and 3 an arrangement of this 
special furnace. It consists of a central chamber A, to which 
two preheaters B C are added. Dand E are the gas passages and 
F the exhaust flue.—November 15th, 1917. 


110,937 (15,959 of 1916). November 7th, 1916.—Process ror 
CaRBONISING Merats, William Fennell, The British 
Carbonising Company, Limited, Vulean Works, Quay-street, 
Gloucester. 

According to this invention, a stream of carbonising agent 
containing the articles is propelled by gravity through an 
externally-heated conduit, and the regulation of the rate of 
propulsion of the stream is effected by an obstruction which 
consists of the lower end of the stream and is detained between 
the bottom end of the conduit and a movable table. The 
obstruction is removable piecemeal by the table at the rate 
desired, and simultaneously re-constituted piecemeal by the 
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consequent descent of the stream. The conduit C through 
the furnace Fis vertical, and the receiving and removing means 
for the articles delivered therefrom take the form of a horizontal 
moving platform P situated vertically beneath the conduit, and 
a co-operating scraper S may be provided to remove the spent 
earbonising material and the articles from the platform, or if 
preferred, the platform may constitute part of a conveyor, 
so that it not only receives the articles but conveys them away. 
Means may be provided for adjusting the rate of operation of 
the scraper or of the platform in order that the feed through the 
conduit may be controlled as aforesaid.—November 7th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On one of the patents given below £11 have been paid in 
renewal fees, and on each of the remainder £18 have heen 


paid. 


No. 16,340/12.—Compressed air engines. A compound 
compressed air engine is used to drive winches in mines, and the 
air is heated between the expansions by the airin the mine by 
means of surface apparatus. Meyer Akt.-Ges. fur Maschinen-und 
Bergbau, P., Germany. Dated July 20th, 1911. 

No. 16,517/12.—Fluid pressure engines; engine stop-gear : 
exhaust, treating. A primary motor is supplied with main- 
pressure fluid through a pipe controlled by a stop-valve, and an 
intermediate stage of the motor is supplied with the exhaust 
from one or more auxiliary motors. Allgemeine Elektricitats- 
Ges., Berlin. Dated July 13th, 1911. 

No. 17,748/12.—Coke ovens. Coke oven doors are provided 
with slots cut inwards from the outer edge of the frame in order 
to prevent warping. Wroughtiron protectors are arranged 
so as té cover the ends of the slots, and are set back from the 
front edge of the door to prevent burning. Koppers, H., 
Germany. Dated August 15th, 1911. 

No. 17,767/12.—Glass manufacture ; shearing and cutting. 
Relates to apparatus for dividing plate glass produced on the 
sectional rolling-table. A pivoted blade is brought down in 
contact with the end of each section of the table so as to shear 
the plate. Bicheroux, M., Germany. Dated August 2nd, 1911 

No. 18,270/12.—Extracting hops. Hops are extracted in a 
tapering vessel containing a funnel with perforated walls through 
which passes a shaft, carrying stirring-arms. The rotation 
of the arms causes the hops and liquid to pass into the funnel 
in which the hops are compressed by a worm. Ponndorf, W., 
and Koolmann, J. ten D., Germany. 

No. 18,583/12.—Dynamometers. In reversible dynamo- 
meters of the water-brake type, the rotor consists of a pair of 
dises connected by webs or vanes, and adjustable throttling 
means or baffles are placed in proximity to the peripheral 
discharge openings of the rotor so as to prevent as far as possible 
the distortion of the side walls of the casing due to the high 
pressure developed within. Fttinger, H., Germany. Dated 
August 23rd, 1911. 

No. 18,586/12.—Dynamometers. The sign and magnitude of 
the torque absorbed by a dynamometer are varied by the 
provision of adjustable baffle-plates or surfaces adjacent to the 
admission inlet of the rotor, or at any point in the path of the 
water contained within the stator. Fittinger, H., Germany. 


‘Dated August 23rd, 1911. 


No. 18,603/12.—Vapour electric apparatus. A rectifier or 
other metal vapour apparatus having metal walls in electrieal 


connection with the cathode has several anodes introduced 
laterally and projecting into a screen which guides the several 
ares to the cathode. The anodes may have protecting hoods, 
Hartmann and Braun Akt.-Ges., Germany. Dated June 6th, 
1911. 

No. 18,741/12.—Distilling. A rectifying apparatus consists 
of two concentric columns and a condenser so arranged that the 
vapours from the still rise through the outer column and are 
condensed in the condenser, the resulting liquid flowing down the 
inner column and being vaporised for the production of the 
desired distillate. by means of the heat of the outer column, 
Golodetz, A., Berlin. Dated August 16th, 1911. 





COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 


Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS. 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Second-Lieut. E. A. Ullmann. 

Christmas Holidays.—Headquarters and the range will be 
closed from the 22nd to the 28th, both inclusive. 

Saturday, December 29th.—Commandant’S Parade at head- 
quarters 2.45 p.m., for Route March and Drill. Uniform to be 
worn. A, B, and C men are warned that one route march per 
month is compulsory. 

By order, 
Mac.eop YEARSLEY, 
Captain and Adjutant. 





22nd December, 1917. 








PERSONAL AND BUSINESS ANNOUNCEM ENTS. 


THe Skefko Ball Bearing Company, Limited, of Luton, Beds, 
asks us to state that its works and offices will be closed from 
Friday night, the 21st inst., until Thursday morning, the 27th 
inst., at the usual time, and also from Friday night, the 28th, 
until Monday morning, the 31st inst. 








Contracts.—The Davis Furnace Company, of Luton and 
London, received orders for over fifty of one size of its crucible 
furnaces during the month of November last. 


Non-Ferrovus Metats Biti.—The Council of the Institution 
of Electrical Engineers has passed the following resolution, 
which has been transm'tted to Sir Albert Stanley :——‘** That the 
Council of the Institution of Electrical Engineers welcomes the 
Non-Ferrous Meta! Bill, approves its principles, and congratu- 
lates the President of the Board of Trade on its introduction. 
The Council, representing an Institution whose members are 
interested so widely in the supply of non-ferrous metals, unani- 
mously supports this measure designed to keep the control of 
the supply of these essential metals in British hands.” 


THE Roya Frying Corps AND THE Royat Nava AIR 
Service. Two interesting publications dealing with the work 


and training of the Royal Flying Corps, and of the Royal Naval 
Air Service respectively, have been prepared and issued by our 
esteemed contemporary The Illustrated London News. Each 
has been issued under authority, the first of the Royal Flying 
Corps and the second of the Admiralty, and each illustrates 
by means of a series of excellent photogravures the various 
stages in the training of officers and men in these two branches 
of the great war machine and their work when they are fully 
trained. The get-up of both publications is of the highest order, 
and reflects great credit on those responsible for their design 
and production. ‘The price of each is 2s. 6d. net, and we under- 
stand that any profits resulting from the sale are to be divided 
between the Royal Flying Corps Hospital, the Royal Naval 
Air Service Comforts Fund.Committee, and the Royal Flying 
Corps Air Committee. We may add that the introduction 
to the Royal Flying Corps book has been written by Lord 
Hugh Cecil, and that to the Royal Naval Air Service book by 
Sir Erie Geddes. 


Ministry or HeattaH.—The Council of the Royal Sanitary 
Institute, at a special meeting called to consider the . various 
proposals made with regard to the formation of a Ministry of 
Health, passed the following resolution, which has been submitted 
to the Government Departments concerned. Resolved : 
** That a scheme to establish a Ministry of Health, which must 
affect so many conflicting interests and concern so many different 
authorities, both central and local, demands fuller consideration 
than it has yet received, and the Council of the Royal Sanitary 
Institute will gladly co-operate with His Majesty’s Government 
in the preparation of any legislation having for its object the 
improvement and consolidation of the Public Health Adminis- 
tration of the country.” In a note which accompanies this 
notice it is explained that the subject is not a new one, for in 
the middle of the last century a General Board of Health was 
in active operation as one of the Government Departments, 
and its history and functions are fully deseribed in Sir John 
Simons, ‘‘ English Sanitary Institutions.’”’” After ten years 
of service—1848-1858—the Board, owing to difficulties that 
arose, was abolished and the functions it exercised were dis- 
tributed. In less than twenty-five years the idea of re-combining 
the administration of Public Health work was again brought 
forward, and as long ago as 1883 the Sanitary Institute had under 
consideration, at a representative meeting in Glasgow, proposals 
for collecting the work under one Government Department. 
The subject has also been further diseussed at several 
meetings held by the Institute in different parts of the country 
in more recent years. 


ANNUAL INSPECTION OF CommMERCIAL Motors.—The twelfth 
annual inspection of commercial motors and examinations 
of drivers, organised by the Commercial Motor Users’ Association 
with the object of encouraging drivers to take a personal interest 
in the driving and condition of their vehicles, and to run them 
without accident, will take place in London during May, 1918 ; 
but the usual assembly or parade of vehicles will not be held, 
owing to the difficulty of sparing vehicles from service during 
the present period of stress. .Prizes will be awarded to drivers 
for results obtained in practical, written, and oral examinations, 
coupled with an inspection of their vehicles under running 
conditions. In this way, it is hoped to carry on the educational 
work among the drivers, which has been one of the aims of the 
Association since its formation in 1903. The inspecting engineer 
will visit each garage before the examinations, and his reports 
on these visits, together with the marks obtained by the drivers 
in the examinations, will be recorded by the Committee, and 
the following rewards based thereon :—Class I. Championship 
Prizes (practical and written) : Steam section, first prize of £10, 
second prize of £5; petrol section, first prize of £10, second prize 
of £5; together with medals and certificates. Class IT. Prizes 
(written examination): First prize of £5, second prize of £3, 
third prize of £2, and ten prizes of £1 each, in each section— 
petrob. <team, and electric, together with badges and certificates. 
Class IT. Prizes (oral examination): Amounting to about £50 
in total value, subdivided into cash prizes of £2, £1, and 10s. 
each, Full particulars and entry forms may be obtained from 
Mr. Frederick G.. Bristow, F.C.LS., Secretary, The Commercial 








Motor Users’ Association (Ine.), 83, Pall Mall, London, 8.W.1. 
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SOME BRITISH AGRICULTURAL TRACTORS 
AND HAULERS. 
No. TII.* 


WILLIAM FOSTER AND CO. 


In pre-war times the firm of William Foster and 
Co., Limited, of Lincoln, was engaged in designing 
and manufacturing both agricultural equipment for 
ploughing, thrashing, &c., and also large and small 
haulage plants. The: charecter of both classes 
machinery was of a very high order. Soon efter 


of | 


| gross load of 8 tons on good roads with gradients up to 


1 in 20, while with the slow speed gear it will haul the 
same load up gradients of 1 in 8. The tender is 
made of mild steel plates sin. thick, and it comprises 
a water tank of 80 gallons capacity and a coal bunker 
holding 33 ewt. Additional tanks are fitted, and they 
bring up the total water capacity to 153 gallons, which 
is sufficient for a journey of some 18 miles under 
average conditions, The boiler is of the multi- 
tubular locomotive type, and is designed for a 
working pressure of 210 1b, per square inch. 


It is possible that, on account of the limitations 








at its full output, a 5ft. or 5ft. 6in. ‘‘ Foster ”’ thrashing 
machine, and haul such a thrasher,; together with a 
sleeping van and water cart, across country at a 
speed of about three miles per hour, the speed varying 
according to the condition and nature of the ground. 
As can be observed from the engraving, the driving 
wheels are of large diameter and considerable width, 
so as to enable the engine to travel easily over soft and 
sandy ground. 

The tractor is made in two types, viz., with single 
and compound engines. In both cases there is a 
single speed of three miles per hour. The fly-wheel 























Fig. 8-THE ZJFOSTERZSTEAM TRACTOR 


the commencement of hostilities, however, it was 
compelled to lay aside its peaceful pursuits, and to 
devote its whole attention to the production of other 
classes of machines destined to play a not unimportant 
part in the present gigantic struggle. Of its large 
p-trol tractors, for which it received what was, we 
believe, the largest order ever given by either the 
British or any other Government, and of a certain 
other class of machine which was originated, designed, 
and constructed at its works, we cannot, for the 
moment, make more than this passing reference, 
though we hope at a later date, and when the rigid 
duties of the Censor no longer prevent it, to deal 
exhaustively with the latter in our columns. 

Meanwhile we content ourselves by referring to 
one or two of the firm’s engines designed for agri- 
cultural and other purposes. Our first illustration 
Fig. 8—-shows the ‘“ Wellington’? compound steam 
tractor which was designed to comply with the require- 
ments of the Heavy Motor Car Order. The first 
‘“ Wellington” tractor was built in the year 1903. 
Since that year improved models have been introduced 
from time to time, and in 1909 the firm acquired the 
patent. rights for suspending the rear part of the 
tractor, on springs placed above the axle and outside 
the horn plates. After long experience the outside 
spring system was, in the latest model, developed 
toa marked extent, and road shocks are now reduced 
to a minimum. The accompanying illustration 
Fig. 10—shows the.rear axle of the tractor with the 
travelling wheel removed, and gives a good idea of 
the simplicity of the spring arrangement. It is 
pointed out that it is a system which ensures absolute 
stability, that no compensating levers are required, 
that the springs are visible, and therefore not liable 
to neglect, and that adjustments can be made witha 
minimum of labour. 

The leading particulars of the tractor are as 
follows :— 


Continuous economical horse-power 14 
” maximum 18 
Emergency 29 


Diameter of cylinders 4}in. and 6fin. 


Length of stroke a Yin. 
Diameter of fly-wheel 2ft. Gin. 
Width ma ps pact Ub te 4in. 
Revolutions per minute (governing) 250 
Diameter of driving wheels .. .. 5ft. 2in. 
Standard width of driving wheels . . 12in. 
Diameter of front wheels es 3ft. 4in. 
Standard width of front wheels 5in. 


Speeds attainable, miles per hour .. 3 and 6 


Maximum permissible speed (under Light 


Locomotives Act), miles per hour . 5 
Length of engine ae 14ft. 
Height to top of awning oft. 
Width over driving wheels 5ft. 10in. 
Weight,empty,tons.. .. .. .. 4} 
Weight, full, in working order, tons . 5} 


The engine is equipped with two changes of speed, 
differential gear, winding drum, and 50 yards of 
ljin. circumference steel wire rope, water lifter and 
hose, geared feed punip and injector, awning, screw 
brake, &c. It will haul with the fast speed gear a 


* No, II. appeared December 21st 


of weight, such a machine requires replenishing with 
coal and water too frequently to become a permanent 
part of the farmer’s ploughing equipment. 
less, we understand that tractors of this type have 
been often used by their owners, and with great 
success, for the direct hauling of three-furrow ploughs. 
The special attachments which are supplied for this 
purpose include extension rings for the hind wheels, 


with their spuds, and steerage arrangements for the | 
The | 


front wheels, as well as a special drag-bar. 
tractor is, of course, adapted for hauling farm produce 





Fig¢.9—THE FOSTER PETROL TRACTOR 


i ; — iy: 
is arranged with a balanced friction clutch inside the 


|rim, which is used to enable the engine to be backed 


Neverthe- | 


away from a thrashing machine—or anything else 


|it is driving—without its being necessary to stop 


| the work or remove the belt. 


This ability to tighten 
the belt is particularly valuabie in hot countries 
where belts stretch considerably. Differential gear 
is, of course, fitted to the driving wheels. A winding 
drum with its coil of steel wire rope is mounted on the 
main axle. The boiler is specially designed for 
burning straw or any other similar refuse. For this 











Fig. 10—THE FOSTER 


to market, and can be used for driving thrashing 
machines and other farm machinery. 

A larger steam ploughing engine made by the firm 
is, however, that shown in Fig. 11. 
was originally specially designed and built to suit 
the requirements of farmers in the Argentine Republic 


and other agricultural countries where straw and | 
| facilitate the carrying of a good supply of fuel. 
It will, as may be seen from the illustration, haul | The single-cylinder engine is. designed for a working 
| pressure of 150 Ib. .per square inch, and the com- 


other vegetable refuse is the only fuel available. 


a 21-dise plough, and we understand that it per- 
forms such work with ease. The engine, in addition 
to direct-ploughing, has been designed to drive, 





This machine | 








SPRING SUSPENSION 


purpose the fire-box is fitted with a series of baffle 


| plates to ensure the complete combustion of the fuel. 


Two methods of feeding the boiler are provided. 
One is a geared pump driven from the engine crank 


| shaft and the other a Moore pump. The fire-hole 


|is furnished with a straw feeding mouth or hopper, 


and a large rack is attached to the frame tender to 


pound engine for a working pressure of 175 Ib. 
per square inch, 
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The leading particulars of the 


engine are as follows :— 


Continuous economical horse-power 37 
maximum on 45 
Emergency »» 52 
Diameter of cy linder 94in. 
Length of stroke }2in. 
Diameter of fly-whee ¥ 4it. 
Width a = 10in. 
Revolutions per minute (gov ering) 180 and 200 
Diameter of driving}wheels . 6ft. 6in. 


Standard width of driving wheels 


2ft. Gin. 
Speed, miles per hour 3 


Extreme length of engine 19ft. Gin. 
Height to top of fly-wheel 9ft. Gin. 
Extreme width of engine 9ft. Sin. 
Weight, empty, tons . es 11 
Weight, full, in working order, tons. 12} 


single-cylinder | 
| machines rather than follow 
; more 


| Fowler and Co. [Leeds], Limited, of Leeds. 


who intend to continue the manufacture of high-grade 
the “ use-up-and-get- 
* system. 

JOHN FOWLER AND CO. [LEEDS]. 


Motor ploughs of two sizes are made by John 
In one 


| the engine has a single cylinder, while in the other 


In both cases there is a 


there are two cylinders. 
In a 


| single travelling speed—1} miles per hour. 


| modification of the double-cylinder engine there are 


|two forward speeds—2.2 and 1.5 miles per hour 


respectively—and one reverse speed. These machines 
embody the Wyles’ patents and also the subsequent 


| inventions and improvements of John Fowler and Co. 











Fig. 1I—THE FOSTER TRACTOR HAULING 21-DISC PLOUGH 


The leading particulars of the compound engine 
are as follows :— 
Continuous economical horse-power 47 
maximum my oo. 
62 
Thin. and 12in. 
12 


Emergency 
Diameters of cy linde rs 
Length of stroke 


Extreme width of engine ne 10ft. 2in._, 
Weight, empty, tons . 13 
Weight, full, in working orde ar, ‘tons. 14} 


The dimensions of the fly-wheel, speed of engine, 
diameters and width of driving wheels, extreme 
length of engine and height to the top of the fly-wheel 
are the same as in the single-cylinder engine. 

The firm does not build a cable-type ploughing 
engine, but, in addition to those already referred to, 
it had for some time prior to the war been making, 
in conjunction with the Daimler Company, Limited, 
two or three sizes of agricultural petrol tractors. 
It was, in fact, amongst the first to undertake the 
design and construciion of internal-combustion 
engined tractors, and the results of its efforts in this 
direction were, we gather, very gratifying to it. 

Since many of these motors have had to be sent to 
many out-of-the-way parts of the world, often far 
removed from any repair shop whatever, freedom 
from breakdown and avoidance of complications in 
design were the points to which Messrs. Foster and 
Co. specially devoted their attention. The accompany- 
ing illustration—Fig. 9—shows a 40 brake horse-power 
petrol tractor which, like the machines previously 
referred to, was built in conjunction with the Daimler 
Company. This particular tractor has been designed 
as a general purpose machine to suit the requirements 
of a modern farm. It will pull from seven to fourteen 
plough dises or four to eight “‘ breast ’’ ploughs, cutting 
6in. deep—according to the condition of the land— 
draw harvesters, drive a full-sized thrasher, or any 
other machinery such as is usually to be found on 
a farm. This particular size of tractor has, we 
understand, been very successful. The front wheels 
are 3ft. 9in. in diameter and from Tin. to 9in. wide, 
according to requirements, while the rear wheels 
are 6ft. in diameter, and from 1l5in. to 18in. wide, 
according to requirements. The weight of the tractor 
is about 4? tons, and we gather that an effective 
draw-bar pull of 4000 Ib. is obtained. 

The engine is of the four-cylinder sleeve-valve 
type, the bore of the cylinders being 110 mm., and the 
stroke 150mm. The ignition is by means of high- 
tension magneto, and the magneto, water pump, 
air pump, and governor, are driven from the engine 
direct. There are two forward speeds of 24 and 5 
miles per hour, and one reverse speed of 2} miles per 
hour, these speeds being arrived at with a normal 
engine speed of 1000 revolutions per minute. A 
winding drum furnished with 50 yards of 2in. circum- 
ference steel wire rope is mounted on the rear axle. 
The ‘water circulation through the radiator is effected 
by a centrifugal pump. The fuel is carried in a gal- 
vanised tank having a capacity of 30 gallons, and the 
feed to the carburetter is by gravity. The thresher 
pulley is 20in. in diameter and din. wide. It runs 


at 440 revolutions per minute when the engine is | 


running at normal speed. 
overall is 15ft. 
chimney 10ft. 10in., and the width 7ft. 4in. 

Two larger and heavier engines with brake horse- 
powers of 60 and 105 respectively were also made by 
the firm. 

In conelusion, we may say that we understand 
that while Messrs. Foster’s plans for after the war 
are not yet fully developed, they are among those 


| machine is 14ft. 


The length of the tractor | 
8in., the height to the top of the | 


In the single-cylinder engine, which is designed to 


give 10 brake horse-power, the cylinder is 4}in. in | 


bore, and has a 5}in. stroke. The speed is controlled 
by a governor which gives a constant speed whether 
the engine is running light or under load, so that, 


when once the engine is started, all the attendant has | 


to do is to control a friction clutch connecting it 
with the travelling wheels, which he does by means 
of one lever. 
is constructed to operate with petrol or benzol, but, 
if desired, it can be furnished with a special vaporiser 
to enable paraffin to be employed as the driving 
agent. Examples of it are given in Figs. 15 to 18 
inclusive on page$362. Ca 
The weight of the motor complete with its plough 
is 17} ewt. 


tank is 4ft., and the width over the axle caps 3ft. lin. 





Fig. 12—THE GARRETT 


The wheel rims are 6in. wide, and they are furnished 
with spikes to provide a better grip on the ground, 
these spikes being removed when it is desired to 
take the machine along a roadway. 

The work which this plough will perform depends, 
naturally, upon the nature of the soil with which it has 
to deal. Its power is, of course, limited, and, as the 
makers point out, the machine should not be expected 
to perform work requiring more power than an animal 
plough, or to operate on land unfit for animal power. 
In spite of this restriction, it is an efficient little ma- 
chine and does some excellent work. As ordinarily 
constructed, the plough is furnished with two shares 
set to cut two furrows 8}in. wide. If the land be too 
strong for two furrows, then one share can be removed 
and the machine used as a single-furrow plough. 
The depth of furrow can be adjusted, the greatest 
depth being 9in. The width of furrow is also 


adjustable within limits, it being possible to cut a 
furrow up to 10in. wide. 

As an example of the work which this plough is 
capable of performing, we may quote the following 
figures which have been supplied to us by the makers, 
and which show the results of actual trials :— 


Single-furrow Plough. 
. «+ September 26th, 1913. 
8 hours, 


Date of trial 
Actual working time 


Land ploughed 1.6 acres. 
Depth of ploughing o- Gin. 
Width of furrow .. .. .. .. Sin. 


Double-furrow Plough. 


Date of trial .. October 2nd, 1913. 





In its standard form the machine | 


The total overall length of the combined | 
The height to the top of the petrol | 





Actual working time 8 hours. 
Land ploughed . 2.8 acres, 
Depth of ploughing 5in. 
Width of each furrow .. 8}in. 


| The ground turned in each case was medium English 
| stubble land. The plough is built on the lines of a 
horse plough, and the makers claim that the engine 
is sufficiently powerful to do the work of three or 
four horses, though, since it does not require rest, 
it can actually replace more animals than that 
number. With it the compression of the subsoil 
| is not so great as is the “‘ padding” resulting from 
hoof pressure. At the end of each furrow the frame 
is raised at both back and front ends by hand levers, 
jand the weight of the back end is carried on the 
| castor furrow wheel. The ploughs are then clear of 
| the ground and the machine may be swung round by 
hand in readiness for the next furrow, the swinging 
being facilitated by the fact that the outer wheel can 
rotate independently of the inner wheel. 
| For work in this country, and for ordinary farm 
| duties, the firm supplies, for attachment in place of the 
| plough, either cultivators or harrows. The light 
| flats cover a width of 9ft., and we understand that 
| the machine can harrow satisfactorily at the rate 
of from 1} to 2 acres per hour. For use for purposes 
other than cultivation the motor can be furnished 
with a pulley for driving small mills, pumps, grinding 
| machines, chaff cutters, &c. Fitted for this purpose 
one of the motors, during a trial, ground 672 Ib. of oats 
and cut into chaff two 15 ewt. loads—one of hay and 
one of straw—in | hour 20 minutes, the mill and the 
chaff cutter working at the same time. 

As regards details of the engine, we may say that it 
is fitted with the Claudel-Hobson carburetter and 
ma‘ aeto ignition. The lubrication is automatic, the 
' cir salation being maintained by a pump. The friction 
clatch is of the cone type, faced with Ferodo. It is 
operated from the handles. The speed of the engine 
is reduced to that of the driving wheels by means of 
worm gearing—which is furnished with ball bearings, 
and is entirely enclosed in an oil-tight casing—and 





TRACTOR AND PLOUGH 


steel pinions meshing with teeth on the interior 
peripheries of the driving wheels. Each of these 
pinions may be separately actuated by means of a 
clutch operated from the handles. Cooling the 
cylinders is effected by thermo-syphon circulation. 

For cultivating, hoeing and scuffling between trees 
in orchards, vineyards and hop gardens, and also for 
use on rubber, coffee, cocoa and wattle plantations, as 
well as for cultivating generally between rows of 
growing crops, special tools can be fitted. 

The two-cylinder plough, with a single speed of 
1? miles per hour, weighs approximately 21 cwt. 
Its cylinders have a 4in. bore and a 5in. stroke. The 
machine is 3in. wider and 3in. longer than the single- 
cylinder machine, measuring 3ft. 4}in. over the 
axle caps, by 14ft. 3in. long overall, including the 
plough. It is designed to develop from 13 to 14 brake 
horse-power with the engine running at from 1000 to 
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1100 revolutions per minute. The construction of 
the tractor is shown in the photograph reproduced in 
Fig. 15, page 562. With the exception that a Zenith 
carburetter, automatically controlled by the governor, 
is fitted, the general arrangements of engine and 
plough are practically the same as those of the single- 
cylinder plough. The plough frame is so designed 
that either one or two furrows can be cut. The 


weight by some 112 lb., making the total weight 
approximately 22 cwt. 

Of the work which Messrs. Fowler have carried out 
in connection with steam ploughing, &c., volumes 
might be written. It has been mostly done with 
double-engine cable tackles. In meeting the demand 
for agricultural prime movers which will arise imme- 
diately after the cessation of hostilities, the firm, we 


























Fig. 13—THE GARRETT 


AND PLOUGH 


TRACTOR 


width of the furrow on the standard plough—if two | feel certain, will play a leading part, for its reputa- 


furrows are cut—is from 8}in. to 9}in.; or, if one 
furrow only be cut, from 10in. to 12in. 
can be varied from 4jn. to 8in. for two furrows, or 
from 6in. to 9in. for a single furrow. 
furrow plough revolving disc coulters and skimmers, 
or straight coulters, can be fixed. 





plough, only straight or revolving coulters can be 
fixed. 

The two-cylinder plough can, as mentioned above, 
be fitted with two forward speeds and one reverse 
speed. The forward speeds are 2.2 and 1.5 miles 
per hour respectively, while the reverse speed is 
1.5 miles per hour. The additional gearing’ does 


“ 


not affect the overall dimensions, but increases the 


The depth | 


On the single- | 


| is illustrated in Figs. 12, 13, and 14. 


| 


| tion for machinery of this class is very high. 
RICHARD GARRETT AND SONS. 


A new agricultural motor which has been designed 
| and built by Richard Garrett and Sons, Limited, of 


Fig. 14—GARRETT’S “SUFFOLK PUNCH’? STEAM TRACTOR 


The motive 
power is steam, since the makers are convinced that 
a steam-driven motor offers many advantages over 
one driven by an internal-combustion engine. 
“Suffolk Punch” is intended to perform any work 
that_a farmer is likely to require, such as ploughing, 
threshing, drawing reapers and binders, cultivators, 
harrows, &c., driving a grist mill, chaff cutter or 


The | 





saw bench. It is also capable of hauling a load of 
10 tons at an average speed of not less than five miles 
per hour on roads in reasonably good condition. 

The boiler employed is of a modified locomotive 
type, and it is arranged so that the fire-box is in the 
front of the motor and the smoke-box and funnel 
in the rear. By employing this arrangement the 
driver is placed in a very convenient position for 
controlling the vehicle. The boiler, which is intended 
for a working pressure of 2201b. per square inch, 
is designed so that an inferior quality of coal may be 
used, as it is often difficult to procure the best steam 
coal in thé more remote country districts, and coke 
or briquettes may also be burned if a slight modifi- 
cation be made in the grate. The “ Garrett” 


| corrugated fire-box crown is employed, and a com- 


| water heater. 


plete set of boiler fittings is supplied which, amongst 
other details, includes feed pump, injector, and 
After leaving the boiler the steam 
pesses through an improved type of superheater, 
which is designed to raise ts temperature of the 
to from 550 to 600 deg. Fah., this arrangement 
being found to result in a marked improvement in 
the economical performance of the. engine. The 
latter is of the horizontal compound type, designed 
for a full working lozd of from 37 to 40 brake horse- 
power. It is mounted upon the top of the boiler and is 
fashioned onthe lines which the makers have found 
io be so successful in connection with their well-known 
steam wagon. Balanced piston valves are employed 
for the distribution of the steam. The valve gear 


| is a simple Stephenson link motion, and the reversing 


| lever and quadrant are fitted on the foot-plate close 
| to the steering wheel in a convenient position for 


| the operation of the driver. 


The starting valve on 
the cylinders is also arranged close to the driver. 

The normal speed of the engine is 325 revolutions 
per minute, and the tractor has been designed for 


| two speeds, namely, a slow speed of 2 miles per hour 


for ploughing, and higher speed of 5 miles while 


| hauling on the road, the engine running at its normal 


speed in both cases. If the engine is run above the 
normal number of revolutions the speed in miles 


| per hour is correspondingly increased, and the makers 


On the two-furrow | Leiston, who have named it the ‘‘ Suffolk Punch,”’ | 


claim that the engine is of such robust construction 


| that this over-running may be indulged in within 


reason, since a very considerable margin has been 
allowed for both in boiler capacity and engine power. 

Changing speed is accomplished by two sliding 
pinions fitted to the crank shaft, which engage in 
spur wheels mounted upon a countershaft. Upon this 





Swam Se. 


countershaft is also fixed a chain pinion which, with 
a chain mounted on the centre plate of the differential 
gear and a silent roller chain, forms the second and 
final speed reduction to the road wheels. The wheels 
are built up of mild steel, and are riveted at the 
centre to a strong but light cast steel hub. 32 | 

A substantial brake of the post type is fitted. It 
acts upon a drum fixed to the hind axle and is applied 
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by means of a hand wheel. A winding drum and 
steel rope are also supplied. 

The hind axle is mounted upon a pair of semi- 
elliptical springs fixed in housings attached to the 
side channels of the frame. The front axle, which 
is a steel casting, is fitted with a single spiral spring 
in the centre, the axle itself being held in position 
by stay rods. This scheme of springing has, in 
Messrs. Garrett’s experience, proved to be very 
satisfactory, and to have resulted in making the 
machine a very comfortable one to drive, either on 
the road or on the land. It also greatly reduces the 
wear in the working parts, as the effects of vibration 
are reduced to a minimum. 

An “ Ackermann ” type of steering gear, controlled 
by a hand wheel, is employed. The spindle of the 
latter hes, formed upon its lower end, a square thread, 
which engages with a long brass nut, and this nut 
is connected by links and levers to the arms of the 
front wheel stub axles. It will be seen from the 
illustrations that all the various controlling levers 
and wheels are arranged quite near the driver's sext. 

Amongst the other advantages claimed for this 
machine are (a) that work can be found for it to do at 
any time of the year, (b) that it is most economical 
to run, (c) that it possesses the well-known reliability 
and overload capacity of the steam engine, and (d) 
that any man who has been used to a traction or 
portable engine can drive it. 

It has been found, so we understand, that when 
hauling a four-furrow plough, ploughing to a depth 
of 6in. to Tin. under normal conditions, the average 
cost is from 3s. 6d. to 4s. 6d. per hour, the time 
taken being from 1} to 2 hours per acre. The total 
weight of the motor in working order, complete with 
coal, water, &c., is approximately 54 tons. 

Of Messrs. Garrett’s work in connection with heavier 
types of steam tractors our readers are well aware, 
so that nothing need be said in the present instance. 








LOSSES OF SHIPS AND SUBMARINES. 


Tue Secretary of the Admiralty has supplied the fellow- 
_ ing notes and diagrams :— 

In view of the statement made by the First Lord in the 
House of Commons on Thursday, the 13th inst., that the 
general curves of merchant tonnage sunk by enemy action 
and of German submarines sunk are satisfactory, it has 


LOSSES BY ENEMY ACTION OF 
MERCHANT TONNAGE, 
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been thought that the public would be interested to see 
these curves, and they are placed at the disposal of the 
Press accordingly. 

With regard to the upper diagram, the height of the 
enemy submarine attack upon merchantmen was in April, 
1917, and that accounts for the quarter ending June show- 
ing the *‘ peak,’ since when the curve has steadily fallen, 
and in the last quarter of this year has reached the same 
figure as in the last quarter of 1916, which was before the 
unrestricted submarine attack began. 

The lower diagram shows that since the quarter ending 





September, 1916, there has been a steady rise in the number 
of submarines sunk, and although for the last quarter of 
1917 the number sunk has not further risen, it must be 
remembered that there are still the results of half a month 
to add, and we have already equalled the results of the 
quarter ending September, 1917. 

The diagrams are statistically accurate, based on 
facts up to December 17th, and include no‘estimated or 
uncertain figures. They are diagrammatically accurate 
and strictly to scale, but obviously not to a uniform scale, 
as the upper represents tonnage of merchant vessels, the 
lower the number of submarines. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





AIR-LIFT PUMPS. 

Srr,—In your last issue you give Mr. Anthony’s conclusions 
on his theory of the air-lift,and in the first of these he states 
quite truly that one of the causes of low efficiency is due to 
* slippage of air,” but offers no practical suggestion for over- 
coming this. In the specification my patent No. 20,801 of 1904, 
I stated : *‘ Now I have discovered that the efficiency of air-lift 
apparatus is greatly improved and a steady and regular discharge 
obtained, by causing the liquid to enter the rising or discharge 
pipe under the pressure due to the head of the submergence at a 
velocity equal to or substantially equal to that of the mixture 
of air and liquid in the discharge pipe immediately above the 
liquid inlet or inlets.’ This helped to overcome the “ slippage 
of air.” . 

In his second conclusion he states that ‘* the efficiency varies 
as the ratio of dip to lift attaining a maximum in general about 
the ratio of 3 to 1.” It seems rather absurd to use air at a 
pressure more than three times greater than is necessary in order 
to reduce ** slippage of air,”’ at the expense of such an increase 
of power as is required to compress the air to the higher pressure, 
and of the friction in the extra length of discharge pipe. How 
he could get the maximum efficiency is difficult to understand, 
and to get efficiency by this :w2as would preclude the use 
of the air-lift in the great majority of wells, because such a ratio 
of dip to lift cannot be got. The best efficiency recorded in 
my experience was with a ratio of 2 to 3—400ft. dip, 600ft. lift. 

The whole theory of the air-lift is so simple that it is difficult 
to understand why it should be treated so generally as an unsolved 
mystery. It seems so far to have been generally treated empiric- 
ally, and not by scientifie investigation. Much can be learnt 
from a study of the action of its reverse, the hydraulic air com- 
pressor. 

To avoid “slippage of air” the volocity of the mixture 
immediately above the liquid inlet should be somewhat greater 
than the velocity of the rise of air bubbles through liquid at the 
particular pressure used. This velocity is greater the higher 
the pressure, and fixes the eflicient initial velocity of the mixture. 

When the ratio of dip to lift is | to 1 the volume of the com- 
pressed air required is roughly equal to the volume of the liquid, 
and therefore the velocity of the mixture above the point of 
mixture is double that of the entering liquid. In ordinary 
practice this increase of velocity is obtained at the expense of 
*‘ slippage of air.” If the ratio of dip to lift be 3 to 1, the 
volume of the compressed air is only about one-third that of the 
liquid, and therefore the velocity of the mixture is only 1} times 
that of the liquid, and the ** slippage of air ”’ is less in consequence, 
but obtained at a high cost. 

As the ratio of dip to lift decreases below | to 1, the volume 
of the compressed air is greater as compared with that of the 
entering liquid, and consequently the “slippage of air” is 
greater, and the efficiency falls off. However, when the liquid 
is forced to reach the mixing point at a velocity equal to that 
assumed by the mixture the “slippage of air” is reduced. 
This increase of velocity of the liquid can be obtained at the 
expense of the loss of a small fraction of the balancing head 
of liquid, and would seem to be most economically so obtained. 
The more intimate the mixture of the air and liquid 
immediately on entering the discharge pipe the less the “‘ slippage 
of air,”’ and consequently the greater the efliciency. As a more 
intimate mixture forms itself in a small tube than in a large, 
the efficiency is formed as stated in conclusion No. 5 to vary 
‘inversely as the diameter of the eduction pipe,” although 
the friction being less in the larger pipe the efficiency should 
increase. Means to assist intimate mixture should be adopted. 

With regard to the loss by friction in the discharge pipe, 
owing to the comparatively high velocities, in the upper part 
particularly, this would probably be reduced by a regularly 
increasing area of pipe ; but the proposals made to obtain the 
increase of area by more or less abrupt increases, probably 
are the opposite of advantageous, owing to the sudden changes 
in the constitution of the mixture. 

Air-lift investigation has got into a rut, and is treated empiric- 
ally or in a purely theoretical way, but there is absolutely no 
reason why, with a series of experiments scientifically conducted, 
the working of the air-lift should not be reduced to an exact 
science like other forms of pumping. 

Trusting that what I have written may be of assistance towards 
this end. ° 


December 15th. R. Streuie. 


A NEW PORT IN COLOMBIA. 


Srr,—The article entitled ‘“‘ A New Port in Colombia,” 
published in your issue of November 16th, whilst being of g7eat 
interest, contains several inaccuracies and omissions which I think 
British engineers and others should know. 

You mention that ‘‘ ships visiting Barranquilla must anchor 
some considerable distance out, and unload everything for the 
port upon lighters—which again have to unload at Puerto 
Colombia.” te is true that ‘Ships visiting Barranquilla” 
do not actually touch there, for there is a stretch of several 
miles of sand between there and deep sea water, and this is the 
reason for the existence of the Barranquilla Railway and Pier 
Company. 

Barranquilla is essentially a river port, whilst Puerto Colombia 
is the port for ocean-going steamers, and there is no reason to 
lighter ships at all, for there is a pier nearly a mile long with 
26ft. of water—the tidal difference is about 2ft.—at each side 
of the reinforced concrete pier head, which is 1000ft. long, and 
enables several large and medium ships to be loaded or unloaded 
at the same time at either side. 

The Royal Mail, Leyland, United Fruit Company, Hamburg- 
American, and other liners visit here regularly and have no 
difficulty of access. 

All goods coming into Puerto Colombia are loaded direct from 
the ships into railway wagons on the pier. ~There is no necessity 
to unload them till they reach Barranquilla about eighteen miles 
away, where they are inspected by the Customs. Goods for the 
interior can be loaded direct into the river steamers, for the rail- 
way runs alongside the river wharves. 

1t is absurd to say that in the event of the new port on the 
Pacific being proceeded with, “that the Barranquilla Railway 
and Pier Company” would suffer very considerably. since all 
traffic would be diverted to the new port. One might as well 
say that a railway made from Lands’ End to Barnstaple would 
divert all the traffic from the Hull and Barnsley Railway. 





There is no doubt that the opening of the Panama Canal and 


the probable greater coastal trade on the Pacific makes the 


new port scheme a sound commercial and engineering under- 
taking, yet it could only tap the trade on the Pacific side of 
the country. 

The major part of Colombia will always be served by way of 
the Magdalena River, the natural highway of the country, and 
navigable for river steamers for 600 miles, and the Barranquilla 
Railway and Pier Company is the best connection at present 
between the river and the ocean. 

As your article mentions, ‘‘ the Government is prepared to go 
to almost any expenditure” to open the Magdalena River as 
far as Barranquilla to ocean-going steamers. This would be a 
big enterprise, and there have been several schemes for clearing 
a@ passage but none have as yet been put into operation. The 
financial aspect of this project is the most difficult, for the interest 
on capital if charged wholly on traffic would make those charges 
prohibitive and it could not then compete with the present 
service from Puerto Colombia. This scheme though is really a 
national affair, and other arrangements might be made. 

Your correspondent makes no mention of Santa Marta 
Harbour and Railway in latitude approximately 11 deg. 15 min. 
N. and longitude 74 deg. 14 min. W. Santa Marta, by the way, 
is one of the oldest towns on the American continent. Was 
captured by Drake and is mentioned by Kingsley in ‘* West- 
ward Ho.”’ It has a fine lighthouse visible eighteen miles away, 
erected by the Railway Company. The Hamburg-American, 
United Fruit, Leyland liners and others call there regularly. 

This railway (British also) taps a large banana i coffee 
growing district, and the extensions contemplated as far as the 
river Magdalena will open up some splendid land suitable for 
—- and cattle raising, besides taking some of the river 
traffic. 

There is also a considerable traflic between Santa Marta and 
Barranquilla by river steamers and motor launches through the 
delta of the Magdalena. The Santa Marta Railway Company 
keeps a dredger continually at work keeping this waterway 
navigable, 

All engineers and commercial men who know anything about 
Colombia agree in this, that Colombia offers tremendous 
possibilities, for there is good government, the climate is on the 
whole healthy, and the natural resources are unlimited, It 
is to be hoped that after the war English firms of repute will 
not be content to have German agents, with their now well- 
known ways of diverting trade to their own rings, but will send 
out Englishmen who can speak the language and are not too 
insular to realise that other countries’ customs deserve to be 
understood and treated with respect. Englishmen in Colombia 
are treated with respect and kindness, for the Colombian is 
invariably courteous and the more educated class is considered 
to be the most cultured in South America. 

F. L. Horwersa.t. 


London, December 13th. 





PRODUCTION OF DUCTILE TUNGSTEN. 

Sir,—In the lecture given by Mr. Sydney Johnstone at the 
London School of Economies, on the subject of the ** Rarer Key 
Metals, as published in the December 2nd issue of the Daily 
Telegraph,” the following statement is made with reference to 
Tungsten :—‘* A small quantity is employed for the production 
of filaments for incandeseént electric lamps. The manufacture 
of ductile tungsten for this latter purpose was not carried on 
in this country before the war.’ 

Mr. Johnstone has evidently been misinformed on this point, 
because the British Thomson-Houston Company were supplying 
their whole requirements of ductile tungsten for lamp filaments 
in 1912 by manufacture at their Rugby works. At that time, 
and until within a month or two from the date of the outbreak 
of war, the raw material used was tungsten oxide, but the 
company, foreseeing a possible shortage of that material, 
immediately at war's outbreak started the manufacture of the 
metal from the raw ore. This ore, which is of British origin, 
has always been available in sufticient quantities to supply the 
needs of the lamp industry. The metal required for tungsten 
lamp filaments must be of an exceptional purity—far higher 
than that required for steel alloys—so that the method of refining 
involved a considerable amount of research and development 
work before it could be put into regular operation on a commercial 
scale. This was successfully accomplished, and the whole 
process of refining the ore and producing ductile tungsten 
filaments from the metal obtained has now been continuously 
in operation since the middle of 1915, and many millions of feet 
of wire have been made. 

The British Thomson-Houston Company not only takes care of 
its own requirements, but supplies filaments for lamps made by 
a number of its licensees. It has sufficient capacity for supplying 
far more than the requirements of the lamp industry of Great 
Britain if needs be. 

Trusting that you may be able to find space for this letter 
in an early issue. 

(Tue Brrrisnh THomson-Hovuston Company, Liurrep, 
PATENT DEPARTMENT.) 
Joun Gray. 


PATENT LAW REFORM. 

Srr,—We cannot be accused, as a nation, of rashness in 
legislation. On the contrary, much needed legislation is 
delayed for generations by our habit of seeing and magnifying 
all the disadvantages which may ensue from a change. Such 
being our national turn of mind, we are only too prone to 
applaud your caution in asking for ‘‘ an eye being kept on the 
clause ’’ which deals with registration of patent agents, although 
you dispose of the matter by your suggested “‘ obvious way out 
of the difficulty.” 

Would it not be better to accept the Bill and try to protect 
it from criticism in the small matters, because such criticism is 
so easy that it frequently wrecks a Bill, and because it diverts 
attention from the more important points. 

What the users of patented articles wish to know is the 
degree of protection against high prices which the Bill may 
afford him. Shall we still be liable to pay higher prices for a 
metallic filament lamp than the price paid for the same lamp in 
Switzerland and in Germany. 

The patentee wants to know whether he can obtain protection 
against the rival manufacturer who buys a controlling interest 
in the new venture in order to prevent the development of the 
new invention. He also wants to know whether the Patent- 
office is to remain a revenue-producing department or whether 
its revenues are to be devoted to improvement of its methods 
and to the establishment of complete patent records—British, 
American, and continental—in half-a-dozen industrial centres, 
as a special feature of the great free libraries—open at night, 
and therefore accessible to all—instead of being confined to one 
library situated in London, closed at night, and therefore 
virtually accessible to the specialist only. 

Epwarp C. Barron. 


London, December 19th. 








Accorp1nG to official returns, there were on December 
31st, 1916, 2210 miles of telegraph and telephone line and 
10,461 miles of overhead wire in the Federated Malay 
States, of which 7914 miles were telephone wires. There 
were, in addition, 26} miles of underground telephone 
cables, containing 2418 miles of wire, single line. These 
figures include 1007 miles of telephone wire maintained 
by the railway department for its own use. The Posts 
and Telegraphs Department also owns 242 miles of tele- 
graph wire in the State of Johore. 
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AIR PUMPS. 


A Sus-CoMMITTEE appointed by the Council of the 
North-East Coast Institution of Engineers and 
Shipbuilders has recently presented its report on 
“various methods of producing high vacuum as 
shown by experimental apparatus at the works of 
Messrs. Richardsons, Westgarih and Co., West 
Hartlepool.” The report is published by the Institu- 
tion, Bolbec Hall, Newcastle-on-Tyne, at half-a- 
guinea. 

The reporters are Mr Edwin L. Orde, Mr. C. Waldie 
Cairns, M.Se., and Dr. J. Morrow, M.Se., D. Eng. 
The apparatus used in the investigations is of the 
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Fig.1 


composite kind familiar in college laboratories ; by 
suitable variations it permits trials of various kinds 
to be carried out. In the present case, tests were 
made (1) of reciprocating air pumps working “ All 
Wet,” * Wet and Dry,” &c.; and (2) ‘ of steam jets, 
by which the air from a condenser is withdrawn, 
compressed and delivered to the air pumps in a less 
rarified state.’ The apparatus employed is shown 
by the reproduction from a photograph—Fig. 3—and 
by the diagram—Fig. 4—which exhibits the connec- 
tions for a certain series of tests. The barrels of the 
air pumps are each 20in. diameter, with a 15in. stroke. 
One may be worked as a “dry air pump ” and the 
other as a “‘ wet pump,” or both may be worked as 
ordinary “wet pumps.” The pumps were not used 
















calculated. All necessary temperature measurements | 
were taken with care, and the amount of air leakage | 
was found by watching the rate of reduction of the | 
vacuum with the pumps cut off. As it was found by | 
early tests that the aeration of the water was very | 
irregular, it was decided to standardise it, and for | 
this purpose the de-aerator C—Fig. 4—was fitted. 
It consists of a chamber exhausted by a steam jet to | 
a vacuum of normally some 24in. or 25in. The hot 
water representing the condensate was drawn: from 
the de-aerator by the higher vacuum in the receiver A 
assisted by a difference of level of about Tit. 

The first tests were made with the plant arranged 
on the “ordinary wet system,’ with both barrels 
working. The results are shown at A, B, C in the 


very closely to that ideally obtainable in the absence 
of air, and for an important portion of the curve 
being indistinguishable therefrom. The reason for the 
improvement lies, of course, in the greatly increased 
air-withdrawing capacity of the system when a steam 
jet is applied ; the air is delivered to the air pumps 


|at a pressure in excess of that of the receiver, its 


density being generally several times greater than 


| when no steam jet is used. The air-withdrawing 


capacity of the pumps is correspondingly multiplied.” 

A test conducted with the left-hand barrel cut out 
gave figures from which the curved line J in Fig. 1 
was drawn. ‘Two arrangements of the “ Kinetic Wet 
and Dry ” system were then tried. In the first the 
parts were the same as in Fig. 4, but the jet K and its 
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diagram—Fig. 1. To study the effect of a reduction 


in the volume of the air-extracting apparatus tests 


were then made with a single barrel. The line D in 
Fig. 1 shows the results obtained. Experiments were 
next carried out with one barrel working wet and the 
other dry. The results obtained are shown at E 
cooling water at 50 deg. Fah.; and F—cooling water 
at 70 deg. Fah., in Fig. 2. 

Having completed these determinations for the air 
pumps arranged in various ordinary ways, examina- 
tion was made of several “ kinetic *” combinations. 
The ** Kinetic Twin Wet” system may be taken as 
an example. The arrangement of the plant is that 
shown in Fig. 4. The modifications from the 





preceding arrangements are that a pair of fin. steam | 





Fig. 3--THE EXPERIMENTAL AIR-PUMP PLANT 


in conjunction with a condenser, but with a receiver 
which is marked A in the diagram, Fig. 4. 
receiver continuous streams of air, and hot water to 
represent the condensate, could flow at known rates, 


and it was the duty of the air pumps to remove the | 
| being directed through the U-pipe T, which acted as | 
|a seal, making effective the head obtained by the | 


water and maintain the vacuum in this receiver by 
withdrawing the air and vapour. The quantity of 
condensate drawn from the hot well D was measured 
by the water meter E. Air was admitted through 
any one of seven interchangeable nozzles varying 
between 2 mm. and 8 mm. diameters screwed into the 
receiver at G. The rate of flow through each was 
established by calculation. The steam consumption 


of the air pumps was determined by condensing the | 


exhaust, and the steam supply to the nozzles was 


Into this | 


| jets working in parallel was fitted at K. The air 
withdrawn by these jets from the receiver was 
| discharged into the small receiver and condenser L 
| connected as shown. The direct connection between 
A and the foot of the pumps was closed, the water 


| height of the receiver above the foot valves and so 
| preventing the passage back to the receiver of the air 
| and vapour in pipes Q and R already compressed by 
the action of the steam jet. The results obtained are 


advantage obtained by the use of the jet, “‘ say the re- 
porters, “is at once apparent, the vacuum approaching 


| shown at G—60,000 lb. of condensate per hour, and H, | 
| 10,000 Ib. of condensate per hour—in Fig. 1. ‘‘ The | 
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Fig. 2 


condenser were moved to the left and connected with 
the barrel on that side, and the U-pipe T was dispensed, 
with. The right-hand barrel was, of course, run 
wet, and the left-hand barrel dry. The line K in 
Fig. 2 exhibits the results attained. Experiments 
were then carried out with two low-pressure steam 
jets in series; results almost the same as those 
reached in the preceding test were obtained. 

It will be seen that the whole series of tests leave 
no doubt about the greatly increased efficiency that 
is obtained when the steam jets are used. If we 
regard the admission of air to the receiver as the 
equivalent of air leakage into a condenser system, 
we at once see the great advantage given by the 
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Fig. 4—DIAGRAM OF EXPERIMENTAL APPARATUS 


“kinetic” jet or jets. With over 90 Ib. of air 
entering per minute—see Fig. 1—the vacuum fell 
by only }in., whereas under the same conditions with 
the ordinary arrangement it began %in. lower and fell 
som? 3in. 








| _A DEVELOPMENT of the dye-producing industry in 
Sweden is foreshadowed by the formation of the A. B. 
Kemisk Industrie, which has taken over the undertaking 
carried on for a year and a-half under the same title by 
A. V. Holson, for the production of coal tar dyes.. The 
new company proposes to extend the works so as to be 
able also to produce chemical materials of importance to 
Swedish industries, particularly for the manufacture 
of munitions, and medicaments. According to the 
Chemical Trade Journal, it is believed that it will be pos- 
sible to begin the manufacture next autumn of about 100 
| different dyes and also to meet the home demand for medi- 
cines. The company will have the largest laboratory in 
Sweden, and will employ a staff of from 25 to 30 chemists, 
whose numbers will be gradually increased. The share 
capital has been fixed at £274,000. It is stated that the 
works have already produced a number of dyes which, in 
every respect, appear to compare well with German 
products. The Swedish requirements amount to 10,000 
tons per annum, and to them attention will first be paid. 
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MID-SCOTLAND SHIP CANALS. 
No. II.* 
LOCH LOMOND ROUTE (continued). 


IN the last issue a general account was given of the 
scheme for a ship canal uniting the navigations of 
the Forth and Clyde by what is known as the Loch 
Lomond route. To-day we deal with some of the 
engineering features of this route in more detail, and 
further illustrate, in a Supplement and in these pages, 


some of the important works for which the designs | 


have been prepared by Sir W. G. Armstrong, Whit- 
worth and Co., Limited. 
THE LOCKS. 

It is a somewhat remarkable fact, having regard 
to the general character of the country, that it has 
been possible to obtain the necessary level of water, 
25ft. above Ordnance Datum, between Grangemouth 
and Arrochar, where the regulating locks will be situ- 
ated, without the need of prohibitive cuttings, and, 
at the same time, to dispense with intermediate locks. 
It is obvious, of course, that in an artificial waterway, 
which would be constructed mainly from strategical 
considerations, it is almost essential that intermediate 
locks should be avoided, and it is fortunate, indeed, 
that the configuration of the ground makes them 
unnecessary. 


Provision is made in these designs for double locks, | 


both at Grangemouth and at Arrochar. Those at 
the Firth of Forth would be founded upon an allu- 
vial bottom, probably in boulder clay, while at Arro- 
char the foundations would be laid upon the mica 
schist. Both sets of locks would be of similar design. 
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The dimensions of the large locks would be as follows : 
Minimum length between inner gates, 1200ft.; maxi- 
mum length between outer gates, 1440ft.; clear width, 
130ft.; depth of water over gate sills, 45ft. The 
gates are illustrated on page 559, and it is an interest - 
ing fact that the width and depth of these large locks, 
which would be the largest in existence, is such as to 
make necessary the provision of gates of a size con- 
siderably in excess of any hitherto constructed, not 
excepting those of the Panama Canal. Particular 
attention has therefore been given to their design. 
With a view to ensuring the satety of the canal in case 
of accident, the gates would be constructed in dupli- 
eate, and hydraulically controlled fender chains 
would prevent collision by ships approaching the 
entrance. 

A commercial lock would be constructed at each 
end adjacent to the battleship lock. This small lock 
is designed with a provisional length of €00ft. 
between the inner and 740ft. between the outer 
gates, with a width of 80ft. and a depth of water 
of 40ft. over the sills. Sluices on a most ample scale 
to effect rapid filling and emptying of the lock cham- 
bers have been included in the designs already pre- 
pared, and .would be arranged to give ccmpleie 
control as between the various water chambers 
resulting from any possible combination in the use 
of the lock gates. The main control sluices would 
be in duplicate, and both gates and sluices would be 
operated by hydraulic power. It is estimated that 
the time required to raise or lower the largest vessel 
would be only 12minutes. The battleship locks could by 
slight modifications in the design be used as graving 
docks if required, an important consideration in vicw 





* No. L. appeared December 21st. 


of the comparative paucity of large dry docks, par- 
| ticularly on the Clyde. 

| The one lock necessary in the case of the proposed 
| branch canal for commercial traffic between Loch 
| Lomond and the river Clyde would be constructed on 
/the foreshore of that river. It is assumed that the 
' general dimensions of the small locks in the main 
canal would provide the necessary facilities, but it 
is proposed to inerease the width by 10ft. 


shown in the Supplement, and the increase in the 


width to 90ft. would enable it to be used by warships | 


‘of all but the largest size. It may be pointed out 


that the depth of water proposed for the dock sills, | 


40ft., is considerably in excess of that of the river 
Clyde above the point of junction with the proposed 
canal, and, unless the Clyde Navigation Trust 
intends to deepen the approach channel from the 
river, it might be advisable to reduce the proposed 
depth of 40ft. down to the draught of the vessels which 
would navigate the approach channel at high water 
of spring tides. 


WATER LEVEL CONTROL DAM. 


A feature which distinguishes the present from all | 


previous schemes is the manner in which it is pro- 
posed to utilise the surplus waters of Loch Lomond 
for elevating the level of the canal. The great bulk 


of the flood water is now discharged by the river 
Leven, and the question immediately presented itself 
as to how far this water, now running to waste, could 
be employed, not only for the necessary purpose 
of supplying the lockage water, but of establishing 
a permanent elevation in the level of the Loch itself, 
As 


and of the canal throughout its whole length. 


Migh LochL 


low Loch lew le 2 


The | 
lock would therefore be of similar design to that | 


‘headroom for the passage along the canal of first-class 
| ships of war. To achieve this object without intro- 
ducing railway gradients heavier than those now in 
| existence, it would be necessary to effect a consider- 
|able diversion of the railway. The proposed diver- 
sion would commence north of Larbert Station, and be 
constructed eastwards, crossing the canal at a point 
three miles distant, and would then be carried parallel 
to the canal, and rejoin the existing railway near 
Stirling. The total length of the diversion is nine 
| miles, which would increase the route length between 
Larbert and Stirling by 24 miles. The increased 
length is, however, to some extent compensated by 
the fact that the curves and gradients throughout the 
new section of line would be generally better 
than those now existing. The proposed bridge over 
the canal is shown in the Supplement. It will be seen 
that the design provides for a single main arch in 
reinforced concrete of 480ft. span, rising direct from 
the underlying rock, and that provision is made for 
the inevitable increased weight of railway locomotives 
and rolling-stock in future years. Access to the main 
arch on either bank would be given by a viaduct of 
three spans, which would afford passage for the roads 
on either side of the canal. 

In the case of the Dumbartonshire Railway, near 
Balfron, it would be necessary, in order to obtain the 
desired alignment for the canal, to make a diversion 
over a length of 12 miles. The diverted railway 
would be carried along the side of the canal, and would 
cross it by means of a high level bridge, also illustrated 
in the Supplement. 

At Tarbet, where it would be necessary to arrange for 
the West Highland Railway to be carried over the canal, 
the surface of the ground is nearly up to railway level, 
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PROPOSED DAM AND SLUICES FOR LOCH LOMOND 


was stated in our first article the highest recorded 
level of the Loch is 30}ft. above Ordnance Datum, and 
the lowest recorded level 21}ft. The plan now put for- 
ward is for a dam and control gates at the outlet of 
the Loch into the river Leven, which it is considered 
would conserve the wasie water to the extent neces- 
sary to maintain a minimum level in the canal of, at 
least, 25ft. above Ordnance Datum. It is con- 
sidered probable that as a result of more detailed 
observation and further data the elevation now 
proposed could be increased. The proposed dam 
and sluices are illustrated above. Apart from the 
main object of the dam and the sluice arrangement, 
they will also ensure the requisite control of the dis- 
charge of flood water, and have the very desirable 
effect of preventing the flooding of the low lands 
adjacent to Loch Lomond. 


RAIL AND ROAD BRIDGES. 


It was pointed out in the introductory article that 
railways would be crossed at three points, near 
Larbert, where the Caledonian Railway Company’s 
important main line known as the Scottish Central 
Railway would be intersected ; and two lines of the 
North British Railway, namely, the Dumbarton and 
Surling Branch, to be crossed near Balfron, and the 
West Highland Railway over which the proposed canal 
route cross between Tarbet and Arrochar. The prin- 
cipal railway problem would arise in connection with 
the first-named line, which carries too heavy a traffic 
to make the introduction of a swing bridge desirable, 
and the plans have had therefore to be so drawn 
as to provide for the carrying of the Scottish Central 
Railway over the canal by means of a fixed bridge 





at the necessary height above water level to afford 








Plan View of Dam. 
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| and only a short length of diverted railway would be 
| necessary. The bridge in this case would take the 
form of a reinforced arch sprung from the sides of the 
rock cutting. It is shown in the Supplement, and 
is very similar to the Dumbartonshire railway bridge. 

The reconstruction of the local road system presents 
few difficulties, as the roads of first-class importance 
which would be affected by the canal works are few 
in number, the chief of them being the approach road 
to Stirling from the south, which would be carried 
across the canal by means of a fixed bridge. In all 
there would be two fixed and nine swing bridges. 
They would be of varying width to meet the require- 
ments of traffic, and a typical design of a swing 
br'dge is illustrated on page 560. 


RIVER DIVERSIONS. 


The most important of the river diversions which 
would be necessary is that of the Endrick. This 
river is subject to very heavy floods, and it is proposed 
to carry the channel underneath the canal by means of 
a syphon—see page 559—and thence to continue 
along the present course to the existing point of 
discharge in Loch Lomond. To effect this arrange- 
ment three small diversions of the river would be 
necessary. The Bannock Burn is the only other 
stream in connection with which any special works 
would be necessary. In this instance it is proposed, 
at the point where the Bannock enters the low-lying 
ground of the Forth Valley, to construct a dam and 
establish a reservoir to receive the flood waters, which 
could then be discharged into the canal under com- 
plete control. All the other streams to the south of 
the canal line which are intersected by the canal 
would be discharged into it, and the utilisation of the 
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waters of this part of the catchment area of the river 
Forth would increase the amount of water available 
for the proposed elevation of the canal level. The 
streams to the north of the line of the canal would, as 
at present, be received by the river Forth. 

It would also be necessary to make provision at one 
point for the aqueduct of the Glasgow Waterworks, 
which would cross the canal at a point 28} miles from 
the Forth end of the waterway. The proposal put 
forward in the report is that the aqueduct should be 
slightly diverted at this point, and in the new length 
of aqueduct provision would be made for a road 
crossing. 

ESTIMATES OF COST. 

It is anticipated that the whole of the stone and 
sand required for the construction of the locks, 
bridges, and other works could be obtained from the 
surplus excavation. As indicated in the preceding 
article, a portion of the excavated material would be 
utilised for a reclamation on the foreshore of the 
Firth of Forth, and the general plan shows that this 
would afford an ideal site for the expansion of the 
local shipbuilding industry. The scheme would also 























of the civil engineering department of Sir W. G. Arm- 
strong, Whitworth and Co., Limited, to a conference 
held in Glasgow last week. At this meeting there 
were, present representatives of the various local 
authorities and other public bodies interested in the 
proposed canal. The feeling of the meeting was that 
the project, if realised, should be carried out on 
national lines. : 











NEW APPOINTMENTS AT: GREENWICH L.C.C. 
POWER STATION. 


| Earty in February last the Highways Committee of the 
London County Council presented a report having for its 
object the reorganisation of the Tramways Department. 
By it the work of the department was to be allocated among 
five branches, ¢.e. (1) traffic branch ; (2) electrical branch ; 
(3) rolling stock branch; (4) permanent way branch ; 
(5) general branch ; and the following officers and new 
officers were to be appointed :—Traffic manager with a 
| salary which is ultimately to reach £1500 ; electrical engi- 
| neer, ultimate salary £1500; and rolling stock engineer, 
| ultimate salary £1200. The report was adopted by the 
| Council, and the recommendations have, to some extent, 
| been carried out during the intervening period. The 
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provide a site within the entrance of the canal where | 
‘| expenditure of £5600, but it was hoped by means of it, 


large coal shipping docks could be provided, and 
another site suitable for the construction of an addi- 
tional naval dockyard. : 


The time required for the completion of the works | 


is estimated at from seven to twelve years, but 
naturally the determination of the most economical 
period of construction, having regard to the cost of 
interest upon capital and other factors, would have 
to be the subject of detailed investigation. The 
calculated total cost, based upon the data at present 
available, is £33,562,436. The main items are exca- 
vation and dredging, £21,700,000, and locks and 
bridges £5,400,000. The estimate works out at 
£826,000 per mile of canal, which compares with an 
actual cost of the Panama Canal of £1,400,000 per 
mile. It would, of course, be necessary to make a 


more elaborate investigation for the purpose of a 
precise estimate, and it should be mentioned that the | 
figure quoted is on the basis of the cost of labour and 
materials in the year 1913. 

Both this and the scheme for a canal by the Direct 
Route, with which we shall deal in subsequent issues, 
were explained by Mr. W. Kidd, M. Inst. C.E., the chief 
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SWING BRIDGE FOR PROPOSED CANAL 


scheme, it may be said, involved an additional annual 


and of the better arrangement of duties which was pro- 
-posed, that there would ultimately be a great saving in 
money. 

The Highways Committee, in reports dated November 
| 8th and 29th, and December 6th and 13th, has recently 
| brought other proposals before the Council which will 

necessitate a further annual expense in salaries, which 
will ultimately reach £2905; but it expresses itself as satis- 
| fied that economies in working costs will outweigh the 
additional expenditure. - 

The latest report which was considered by the Council 
at its meeting on Tuesday, the 18th inst., sets out that 
the electrical branch was, under the scheme of reorganisa- 
| tion, divided into three sections :—(1) The power station 
section ; (2) the distribution (southern) section ; and (3) 
the distribution (northern) section. In May, Mr. P. L. 
Riviere was appointed electrical engineer, and in July 
promotions were made to the new positions of power 
station engineer, distribution engineer (southern section), 
and distribution enginser (northern section). The 
Committee now considers that it is desirable to appoint 
an “assistant electrical engineer ”’ in the office, who should, 
as far as possible, give his whole attention to important 
| engineering questions without being too much burdened 
' with office routine work, and who should be competent 


to take charge of the whole branch in the absence of the 
electrical engineer. The Committee regards it as uncer- 
tain whether, under existing conditions, it will be possible 
to find anyone suited to fill the position, but it considers that 
every effort should be made to discover the proper man. 
The salary proposed is £600 a year, rising by four annual 
increments of £25, and two of £50 to £800 a year. Then, 
again, it is considered advisable that a ‘‘ senior technical 
assistant "’ should be appointed to deal with the engineer- 
ing office work, which is very heavy, and which involves, 
among other things, the keeping and supervision of various 
engineering records. It is pointed out that owing to the 
depletion of staff many of the records formerly kept have 
had to be abandoned, but that it is essential to the eco- 
nomic running of the power station that they should be 
restarted, and that much more time should be given to 
technical consideration. The main object of the suggested 
appointment is to leave the electrical engineer and the 
assistant electrical engineer as free as possible to deal with 
the urgent matters, and to exercise a wider supervision, 
in order to obtain more economical and satisfactory run- 
ning. For this position it is suggested that a salary of 
£350, rising by annual increments of £25 to £500, should 
be offered, and it is proposed to give it to Mr. F. H. Wigner, 
A.M. Inst. C.E., who is at present an “ assistant .second 
class,” with a salary of £250 a year, and who, since the 
position of electrical assistant became vacant in 1915, 
has had charge of the office work in the branch. 

So much for the office. Then the Committee states 
that it has been informed that as compared with the 
power station at Manchester, the Greenwich Power Station 
is under-staffed, so it deems it necessary that certain new 
appointments should be made at the latter. At present, 
it reports, the power station engineer’s time is so much 
taken up with the ordinary and necessary routine work, 
that he is unable to give the necessary attention to running 
details, whilst the * senior charge engineer ’’—the officer 
at present ranking next below the power station engineer— 
“is not in a sufficiently responsible position to deal satis- 
factorily with the control of the staff.”’ He is getting, it may 
be explained, £345 a year. It is now proposed to give 
him another £55 a year, and make him “ assistant power 
station engineer,” the idea evidently being that this extra 
remuneration, which will bring his salary up to £400— 
to be eventually increased by five annual increments of 
£20 to £500—will give him the necessary increase of status. 
In the past the superintendence and maintenance of repairs 
to turbines, generators, switchgear, &c., has occupied 
almost the entire time of the ‘“ senior charge engineer,” 
and he must have done his work well, for it is explained 
that the repairs have been most satisfactorily carried out. 
It is felt, however, that work of such importance should 
be in the entire charge of one officer, so it is proposed to 
appoint a ‘‘ repairs superintendent,” with a salary com- 
mencing at £300, and rising to £400, and to abolish the 
post of senior charge engineer. It will be observed that 
this salary is to start with less than that of the “ senior 
charge engineer,” who was not considered to be in a sufti- 
ciently responsible position to deal satisfactorily with the 
control of the staff. It is not explained who will carry 
out the duties of the “* senior charge engineer ”’ other than 
those relating to repairs. 

In addition to the foregoing, it is proposed to appoint 
an additional charge shift engineer with a beginning salary 
of £250—rising in five years to £300-——-whose duties appa- 
rently are to be confined to the boiler-house. Further 
appointments, are also suggested in connection with the 
sub-stations and distribution system. 








ENGINEERING SCHEMES FOR CHILI. 


Senor Don Luts San Fuentes, the President of Chili, 
has stated that one of the foremost aims of his policy is 
the construction of a number of new irrigation works— 
“his most strenuous efforts being exerted in this direc- 
tion.”” Undoubtedly, the central portion of the Republic 
is well adapted physically to the introduction of the 
irrigation-canal system, while the vast sterile lands 
towards the north might, in part, be converted into sm‘ling 
fields of agriculture and sugar or wheat plantations wore 
a comprehensive installation of artificial irrigation carried 
out. In addition to four such schemes that have already 
been decided upon, the Government has in contemplation 
projects for utilising the abundant waters of the river 
Colina, the Planchon Lake in connection with the river 
Teno, and the Mondaca Lake for regulating the waters 
of the river Lontue. Other schemes of no less import- 
ance are receiving attention. With part of the funds 
that are confidently expected to flow into the national 
treasury as a result of the sale of new nitrate lands situated 
in the Iquique district, it is intended to complete the 
railway from Iquique to Pintados, work upon which 
has hitherto been arrested from lack of money. Mean- 
while, the study of a new line of railway from the capital, 
Santiago, to the chief port, Valparaiso, is being actively 
proceeded with, while every effort will be made to carry 
on the much-needed lines from Paine to Talagante, and 
from Penco to Perales. Work is proceeding so satisfac- 
torily at the port of San Antonio that it is now considered 
possible that this year will witness the completion of the 
main structures. The immense works at Valparaiso are 
due to be completed in 1920, and there is there also every 
reason to believe that the contractors will be found ahead 
of their time. The definite project for the improvement 
of the port of Antofagasta is making satisfactory progress, 
and that for the construction of the mole at Arica is in a 
healthy state of preparation. Improvements at the port 
of Lebu, as well as that of Constitucién, have been decided 
upon, while budgetary provision has been made for the 
construction of a mole at Punta Arenas, in the south of 
the Republic, a convenience very long required to make 
shipping at that port both safe and economical. A very 
ambitious scheme is that of providing a complete water 
installation, by means of reservoirs, for every town in the 
Republic of Chili claiming a population of over 2000.- 
In all of these important undertakings the co-operation of 
British contractors would be weleom>, and the Govern- 
ment is very solicitous that all details should be brought 
to the notice of engineers likely to be interested. 
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RAILWAY MATTERS. 





THE increase in wages recently given to railway servants 
has now been extended to the clerical staff, both permanent 
and temporary, and male and female. 


Kose, one of the most interesting cities of Japan, is 
to have an elevated railway. It will connect Fukiai and 
Takatori with the centre of the ancient city. 


As the morning up East Coast Scotch express was run- 
ning through Aine on Thursday, the 20th inst., one of the 
coaches was derailed and subsequently overturned. 


From a bulletin issued by the Forestry Department of 
the United States it appears that in the building of railway 
cars 1,250,000,000 board feet of timber are used annually. 


Tae Conductors’ and Trainmen’s Brotherhoods have 
presented to practically every railway in the United States 
a demand for advances in wages, totalling approximately 
40 per cent. 


Durinc the fiscal year ended March 31st last, the Burma 
Railways Company supplied the Government, in connec- 
tion with the prosecution of the war, with 115 miles of rails, 
409,000 sleepers, 16 locomotives, 27 coaches, 260 wagons, 
and 7 brake vans. 

Ir was announced on the 21st inst. that the railway 
companies have decided not to enforce, for the present, 
ths toll of one penny for each cab entering the London 
stations for hire. This settles a dispute that has been in 
force since July, causing considerable inconvenience to 
arriving passengers. 

In California all vehicles, when approaching railway 
level crossings, are required by law to reduce their speed 
to 15 miles per hour. In Tennessee drivers of motor cars 
ars ordered to come to a full stop before crossing, whilst 
in Texas they must not cross until their speed has been 
reduced to six miles an hour. This regulation does not, 
however, apply to those crossings which are protected 
by gates or flagmen. The State of Washington requires 
motor cars carrying passengers to stop before crossing. 


A MODEL of a new form of permanent way for railways 
was recently demonstrated to a small gathering at Towns- 
ville, Queensland, Australia. The system entirely discards 
wooden sleepers, dog spikes, &c. Two parallel concrete 
walls carry the rails, which are fastened to it by specially 
constructed clips, attached to steel tie plates, which are 
about 10ft. apart. Springs under the rail fitted in the 
wall prevent the rail from wearing on the concrete. Water 
conservation tanks can be fixed between the rails for 
engine supply purposes, doing away with the present iron 
tanks on frames. It is claimed that the permanency of 
the structure and the absence of maintenance costs will 
quickly pay for the extra cost of construction. 


Dvurina the year ended March 31st, 1917, the New 
Zealand Government Railways completed and_ put 
into service 23 new locomotives, 29 carriages, 58 bogie 
wagons, and 332 four-wheeled wagons. On the date 
mentioned there were under erection 27 locomotives, 
46 carriages, 16 brake-vans, 205 bogie wagons, and 956 
four-wheeled wagons. The additional 26 locomotives 
brought into use, taken in conjunction with boiler 
renewals of locomotives in service, have increased the 
tractive power by 5.7 per cent. The new carriages in- 
creaso the seating capacity for passengers by 2 per cent., 
whilst the new wagons give an additional capacity of 
4714 tons, or the equivalent to an addition of 786 ordinary 
6-ton trucks or 2.56 per cent. in carrying capacity. 


THE King has been pleased to award the Albert Medal 
to Mr. Charles John Carne, a goods inspector, in the em- 
ploy of the London, Brighton and South Coast Railway 
Company, in recognition of his gallantry in saving life on 
S»ptember 22nd last. A train, loaded with ammunition, 
was running to the coast when, on reaching a point near 
a town, a truck loaded with fuses was seen to be on fire. 
The train was stopped and the burning truck was detached, 
but, in the meantime, two other trucks containing large 
loaded shells became ignited. Carne, who had been sum- 
moned to the snot when the trucks had been burning for 
a considerable time, and had been warned of the great 
danger of an explosion, mounted one of the trucks, and 
then took steps to put out the fire, with the help of the 
engine-driver, fireman and guard. In spite of difficulties 
in getting water, the fire was ultimately extinguished. 


THE report for the year ended June 30th last of the 
Queensland Government Railways shows an increase of 
£86,617 in receipts, an increase of £249,126 in expenditure, 
and a decrease of £162,509 in net receipts. The net 
revenue of £837,780 was equal to £2 1s. 5}d. per cent. 
on the capital expended. It was insufficient by £734,997 
to provide the working expenses and interest charges 
for the year. It was anticipated that the loss would have 
been only £456,485. The difference of £278,512 is partly 
accounted for by £96,832 less being earned, £96,338 
more being paid in wages, and £48,117 for the higher cost 
of stores. The decrease in receipts is mainly accounted 
for by heavy floods in all three divisions of the railway 
system, the coal strike, industrial troubles, and the 
reduction in shipping. There was an increase in receipts 
per train mile—7s. l?d., as against 6s. 5}3d.—but the 
expenditure per train mile had a greater increase—from 
4s. 9d. to 5s. 7d. 

AN interesting case, as showing the responsibility of 
railway companies, was recently decided by Mr. Justices 
Lawrence and Atkin in the King’s Bench Divisional Court. 
A firm wished to send 25 tons of nails from Poplar to 
Manchester, and telephoned the Midland Railway Com- 
pany for the lowest rate. The company wrote in reply, 
and said that, at owner’s risk, the:rate was 15s. 7d. per 
ton, and the firm telephoned accepting this. As no owner’s 
risk note was signed, the company charged the company’s 
risk rate, alleging that it would have been liable, 
in the event of damage to, or loss of, the consignment. 
Judge Rentoul, of the City of London Court, held that 
there was a neglect on the part of the railway company 
in not getting an oyner’s risk note. In the higher Court, 


Mr. Justice Lawrence said that the company quoted an 
owner's risk rate, which the firm accepted, and the omis- 
sion of the railway officials to obtain a consignment note 
in the owner's risk form did not entitle the company to 
charge a higher rate. 

















NOTES AND MEMORANDA. 





THERE are, approximately, 7500 parts in the American 
war truck, which weighs complete just over four tons, 
and is propelled by a 58 horse-power engine, running at 
1350 revolutions per minute. 


THE United States military authorities are now said to 
be considering the formation of coal-mining regiments, 
composed of mine workers, in the new National Army, 
to be used for working the coal mines in France. It is 
estimated that about 15,000 coal miners were drawn in 
the first draft. 

As compared with percolating filters treating a maximum 
rate of 3,000,000 gallons per acre under favourable climatic 
conditions, the activated sludge process can treat 
10,000,000 gallons per acre under the most unfavourable 
climatic conditions, according to the experience gained 
from the activated sewage plant at Milwaukee. 


In the House of Commons recently, in reply to a question 
by Colonel Faber, Mr. Prothero stated that the average 
gross expenditure throughout England and Wales on 
motor ploughing from spring to August last was 28s. 6d. 
per acre. This cost included work on the farm, travelling 
from place to place, labour, repairs and maintenance, 


A FEw years ago fully detailed estimates for a service 
reservoir of 730,000,000 gallons capacity were prepared 
for the New York Waterworks, and worked out at £1600 
per 1,000,000 gallons. About 12 years ago a 10,000,000 
gallon reservoir was built at Hull, working out at nearly 
£3000 per 1,000,000 gallons. The cost of building reser- 
voirs in America is generally slightly higher than in England. 


In an article in which the necessity for economy in 
metals was discussed, the Scientific American related 
recently how that an engineer for an oxy-acetylene concern 
made an investigation in a western field. At one big mine 
he found, in the scrap pile, dies for drill sharpen- 
ing worth nine dollars each, which could be welded and 
put into service at a cost of about a dollar apiece. From 
a year’s accumulation of scrap enough of them were dug 
out to furnish a three months’ supply of dies, at a time 
when the mine owners were very dubious as to the possi- 
bility of securing new ones. 


AccorDInG to a recent report, the cracking of reinforced 
concrete structures is markedly prevalent in the Philippine 
Islands. A study of this trouble has shown that not a 
single structure showing rusted steel has been free from 
salt, the percentage of which varies considerably. In view 
of this, engineers in the Philippines have been advised 
that not only is the use of salt water dangerous in concrete 
structures, but that beach sand and beach gravel should 
be employed only after having been thoroughly washed 
with fresh water. The foregoing, and many other similar 
pieces of evidence, indicate that salt and brine exert a 
deteriorating action on concrete. 


ACCORDING to the Revue de Chimie Industrielle, the best 
composition for dressing the hulls of sea-going vessels is 
made up as follows :—Six parts of tallow, melted hot, to 
which the following are added, and the mixture constantly 
stirred: six parts carbonate of lime, two parts of 
powdered quicklime, four of charcoal, four of sulphur, 
four of felspar, two of dried zinc white, thirty-three of 
spirit varnish, twenty-three of coal-tar naphtha, sixteen 
of 92 per cent. spirits of wine, and ten of ordinary varnish. 
To this mixture is added the colouring matter desired, in 
adry and powdered form. The following additional 
ingredients are said to increase the efficiency of the eompo- 
sition :—Tallow, six parts; copper, ten; iron, three ; 
brown hematite, twenty-five. 

In view of the results obtained by Bigelow and Hunter, 
Mr. W. D. Bancroft has examined the question of the rise 
of liquids in capillary tubes, and has reached the following 
general conclusions, which are given in the Journal of 
Physical Chemistry :—(1) The rise of a liquid in a capillary 
tube is independent of the nature of the walls, provided 
the liquid wets the walls. (2) The method of Bigelow 
and Hunter does not give the true capillary rise, because 
the upper part of the tube is wanting. (3) The method of 
Bigelow and Hunter does not give a measure of the 
adhesion of the liquid to the wall of the tube because the 
liquid is not removed from the wall. (4) It is probable 
that the results obtained by Bigelow and Hunter depend 
on the condition under which air displaces a liquid from 
a wetted surface. 


THE number and size of electro-chemical industries at 
Shawinigan, Quebec, must increase rapidly in the future, 
because with 100,000 horse-power now available from 
the St. Lawrence River,as fast as plants can be erected 
to utilise it, and with over 600,000 horse-power yet un- 
touched, and with its low power costs, cheap labour 
and advantageous export rates, it offers a strategic posi- 
tion for serving the European market, which for many 
years to come must be a large one. At the moment it is 
one of the few localities in the country where power in 
quantities can be obtained quickly and cheaply, and where 
the necessary labour for plant operation can be secured 
without excessive importation. With these present 
advantages and its future possibilities, it is almost certain 
that Shawinigan will continue to be the electro-chemical 
centre of the Dominion of Canada. 


THE problem of calculating the time of fall of a stone 
to the centre of the earth was recently dealt with in a 
paper to Comptes Rendus by M. Sauger. This problem 
exercised the minds of geometers of the seventeenth 
century, e.g., Mersenne estimated the time of fall to the 
earth’s centre at six hours; Gassendi, twenty minutes. 
The latter value is the more accurate, says M. Sauger. 
If the earth’s density is assumed to be throughout of its 
average value 5.53, then the time of fall works out at 
1234 seconds. In the present note the author investigates 
the problem taking into account the variation of density 
with depth. He adopts the expression for the density 
variation of p = 10 (1—0.76 r?/R*), where r is the 
distance to the earth’s centre, and R is the distance to the 
surface. This function is derived from the ratio of the 
principal moments of inertia of the globe afforded by the 
precession of the equinoxes, and gives results in accord 
with experiments upon the intensity of gravity in mine 
shafts. With these assumptions the duration of fall is 
found to be 19 minutes 15 seconds. 
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A RECENT profiteering device is said to be the mixing of 
tea with fine iron and steel borings. 


Since the outbreak of war New Zealand has increased 
her cold storage capacity from 2,400,000 freight carcases 
to 4,400,000, and hopes to have a capacity of 5,000,000 
carcases by next season. 


In exercisa of the powers conf2rred upon him by Regula- 
tion 20 B of the Defence of the Realm Regulations, the 
Minister of Munitions has specified tin as being a metal 
required for the production of war material, and therefore 
subject to the provisions of that Regulation. 

THE automatic telephone exchange, which is to be 
erected in Sydney, N.S.W., will cost between £80,000 
and £90,000. There will be two exchanges, Sydney 
North and Sydney South. The first will carry 20,000 
lines, and, when this is full, the second will be estab- 
lished. 

Loose talk is sometimes engaged in by non-scientific 
writers with regard to the desirability of employing the 
deliberate wireless interference with a rival installation 
at work, familiarly known as “ jamming.’ The general 
inadvisability of such procedure, and the occasions on 
which it may be with advantage resorted to, form the 
subject of some interesting remarks in the December 
issue of the Wireless World. 

A RECENT American patent specification relates to a 
form of lamp with a renewable filament. The lamp is of 
the gas-filled type, and is so made that the globe can be 
dismounted to facilitate the removal of the old filament. 
After a new one has been inserted the globe is attached with 
a joint tight enough to retain the gas included. The globe 
is serewed into position and a screw-plug is provided, which 
can be removed in order to enable gas to be introduced. 

THE principal oil-producing States in America are Cali- 
fornia, Oklahoma, Illinois, West Virginia, Texas, Lousiana, 
Ohio, and Pennsylvania. Over 33,500,000 barrels of fuel 
oil are annually consumed by railways. The total 
annual oil production of the United States is about 
222,500,000 barrels of 42 gallons, and is furnished by the six 
great fields and a few scattered States. The greater part 
of oil produced from the Gulf and Californian fields is 
consumed as fuel. 

Ir has long been thought by many power users that 
belt weight is an important factor of efficient service, 
hence the thicker the belt the more power it will transmit. 
This is an utter fallacy. A belt transmits its power by 
surface contact with the face of the pulley, and if its 
co-efficient of friction can be maintained reasonably high, 
and elongation, or stretch, could be eliminated, the thick- 
ness of belt would be of small importance. Then the aim 
of belting manufacturers would tend towards the lightest 
weight consistent with the required strength. 


Permission has been granted for the formation of a 
company for the purpose of erecting a mill and carrying 
on a cotton spinning and weaving industry in Korea. 
The capital of the company is 5,000,000 yen. It is stated 
that the mill will spin fine yarns and manufacture shirt- 
ings from Korean upland cotton. The site of the mill will 
be in Southern Korea. It is considered, says Eastern Engi- 
neering, that the enterprise ought to be much more profit* 
able than those of a similar nature in Japan, because of 
the local supply of raw material and of the cheap labour 
available. 

Tr is stated by La Nature that over nine million horse- 
power is obtainable from French rivers for 180 days in the 
year. Corresponding figures for other European countries 
show that France is especially favoured in this respect, 
her water power resources being considerably larger than 
those of Norway, Sweden or Italy. or, in fact, of any other 
country, except perhaps Russia, for which no statistics 
are given. It is also interesting to note that although 
the German available water resources only amount to 
about 14 million horse-power per annum, she has utilised 
31 per cent. of them, whereas only 10 per cent. of French 
water power is yet developed. 

Tue great success with which the introduction of elec- 
tric power from the generating station on the Ghats is 
being developed in Bombay is revealed by the report 
of the Tata Hydro-Electric Power Supply Company 
for the half-year ending June 30th. The energy now 
being supplied to motors in Bombay amounts to 45,000 
horse-power. Thirty-six mills are receiving power, 
and only the difficulties arising from the war prevent 
development being more rapid. Good progress has been 
made with the preparation of the new lake at Shirawata, 
above the Ghats, for the supply of additional water to 
the generators, and the dam is approaching completion. 


AccorpInG to the report for 1916 of the South African 
Mines Department, new machinery and plant introduced 
into mines in the Union during the year 1916 amounted 
in value to £851,837—including diggers and works £16,023. 
The most important items were reduction and treatment 
plant, obtained in order to increase the output in some 
of the newer mines. As regards the other Provinces 
of the Union, washing plant to the value of £4268 was 
introduced into diamond and coal mines in the Orange 
Free State during the year, and boiler plant, steam engines 
for compressors, washing plant and electric generators, 
engines and motors to the value of £14,904 were pur- 
chased for the coal mines in Natal Province. 


A STRIKING example of the influence of war conditions 
on the establishment of new industries is afforded by the 
manufacture in Johannesburg of steel shoes. and dies for 
stamp batteries. Prior to the outbreak of war all such 
material was imported, and of these particular articles, 
which constitute the crushing surfaces of the batteries, 
about 7500 tons per year are used by way of replacement 
necessitated by wear. Without them it would be impossi- 
ble for the milling of gold ore to continue, and consequently 
the difficulty of importation, as a result of the war, became 
a matter of grave concern. Moreover, they are made of 
high-grade steel and by highly-skilled workmen, and both 
the material and men are required to-day for other 
purposes. The total production to the end of July, 1917, 
was 360 tons. The furnace adopted is an electric induction 
furnace of the Kjellin type. : 
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The Centenary of the “Civils.” 


Tue completion by the Institution of Civil Engi- 
neers of a century of existence within the 
next few days, is an event of more than ordi- 
nary significance to the profession. He would 
indeed be barren of the quality of imagination who 
failed to be stirred by such an occasion, for the 
hundred years over which the life of the Institution 
has extended has been one of most remarkable 
development in the realm of engineering. The transi- 
tion from the canal to the railway era, the introduction 
of the steamship, the application of the steam engine 
to an infinite variety of purposes, the invention of the 
telegraph and telephone, as well as the extended use 
of electricity for lighting and power requirements, 
the rise of the gas industry, the evolution of the road 
motor, and lastly, the conquest of the air; all these 
things, and they are only a few of the dominant achieve- 
ments of the engineer, form part of the story of the 
past century. Before the execution of the important 
civil works indicated in the foregoing category had 
shown the engineer in a new light, the term had been 
reserved for those whose business it was to provide 
and direct weapons of war, design and construct 
fortifications, roads and bridges, and other wo_ks for 
military service, to which purposes indeed from the 
stress of circumstance the energies of all branches of 
engineering are again being devoted to-day. Yet 
even the reversion to old practice, regrettable as it is 
on many grounds, has merely served to emphasise 
the high place won by the civil branch of the profession 
since the definite separation from the military arm 
took place. 

It is generally assumed that John Smeaton was the 
first civil practitioner in England who formally 
denominated himself an “ engineer,” and there is a 
reference in Pole’s “ Life of Sir William Fairbairn ”’ to 
the use of the word by Brindley as well as Smeaton. 
The latter was the founder of the Society which 
bore his name, and which still remains in existence. 
It was and is a club rather than a technical society, 
but it may be justly regarded as the forerunner of the 
Institution of Civil Engineers. The eight young men, 
fired with the desire of achieving something on behalf 
of the profession, who at a Fleet-street coffee-house 
formally constituted the new body on January 2nd, 
1818, laid the foundations of a greater edifice than 
they imagined. They were the precise type of me: 
to realise the definition of the civil engineer. 
Some among them at least possessed the “art of 
directing the great sources of power in Nature for the 
use and convenience of man,”” whilst the two Mauds- 
aysand Joshua Field, who were among the founders, 
were closely associated with the beginnings of the 
ocean steamship, their firm having built the Great 
Western, the first vessel to cross the Atlantic from 
Bristo! to New York under steam. When after an 
interval of two years the new Institution succeeded 
in securing Thomas Telford as President, a post 
retained by this famous engineer until his death in 
1834, its success was assured. Telford threw himself 
heart and soul into the work of the Society, and even 
when under the pressure of increasing years he with- 
drew from other business, made it the last object of 
his solicitude. From that day down to the present 
the Institution has been well served by its Prezidents, 
and the roll of those who have filled the chair, inscribed 
on the walls of the “ House” of the Institution 
includes some of the most famous names in 
engineering. John Rennie, who with Telford was a 
dominating figure in the engineering world of his day, 
became President in 1845, and to him succeeded men 
like James Meadows Rendel, Robert Stephenson, John 
Hawkshaw, John Fowler, Thomas Hawksley, James 
Abernethy, William Armstrong, Frederick Bramwell, 
and Benjamin Baker, who occupied the chair in 
1895-96. This brings the story down to the modern 
era, and while it is invidious to attempt to pick names 





out of the list of Presidents, many of whom are still 
happily among us to-day, we may fittingly add that 
it includes Sir John Wolfe Barry, Sir Douglas 
Fox, Sir William White, Sir Alexander Kennedy, and 
Dr. Unwin. Meanwhile the number of members has 
increased, not rapidly perhaps—the tests imposed 
on candidates prevented anything like wholesale 
elections—but by a process of small additions. It was 
over thirty years before it exceeded 1000, and another 
thirty years before the 5000 mark was reached. In 
the year 1906 the membership was 8000, and in the 
period immediately preceding the war it exceeded 
9000. Since then, owing to the calls of the war upon 
the young men who should be entering the Institution, 
there has been a falling off in numbers; but certainly 
in the fields of service and achievement the Institution 
has never in its century of life occupied a higher place 
than it does to-day. The “ Transac ions ’’ published 
in the familiar octavo form since 1837, supply an 
index to the character of the work performed, and 
these minutes of proceedir gs were preceded by a small 
number of handsome quarto issues containing 
elaborately engraved plates which bear testimony to 
the fine accomplishments of an earlier generation of 
civil engineers. The encouragement of original work 
is one of the main objects of the Institution, and 
there has always been among members a desire to 
merit one of the awards or premiums, the first of which 
was established by a bequest of Telford. In constitu- 
tion the Institution-has undergone comparatively few 
changes. The student class has 1eplaced the old 
graduates, and the original associate class has been 
subdivided ‘into two groups, election to associate- 
membership being now the avenue to full member- 
ship, which is properly reserved for men of definite 
standing and experience. There is a limited list of 
honorary members, comprised of those who, without 
being necessarily engineers, are able to render assistance 
in the prosecution of public works. This distinction 
has never. been lightly bestowed. The present 
headquarters have only been in the possession of the 
Institution since 1913, but it has long been established 
in Great George-street, having moved into that 
thoroughfare from Cannon-row in the year 1838. 
In addition to the London centre, the Institution has 
thrown out various associations of students and 
formed nuclei of activity at Glasgow, Manchester, 
Birmingham, Newcastle-on-Tyne, in Yorkshire, and in 
the West of England and South Wales. The Institu- 
tion must be deemed well armed at many points for 
the important work which lies before it in the new era. 

As to the broad lines of its work there will be 
general agreement. For many years the Council has 
given consideration, not merely to the improvement 
of the status of the engineers in the purely professional 
sense, a policy which has led to pressure being applied 
to the Government of the country to adopt tests of 
candidates for official appointments in line with those 
which govern admission to the Institution, but has 
paid attention to the evolution of a rational system 
for the training of engineers. Problems connected 
with the combination of shop and school training 
have been the subject of more than one report, and 
a sympathetic attitude has been adopted towards the 
new movement designed to develop a training 
scheme to meet the fresh conditions under which the 
engineering industry to be successful must be con- 
ducted. This is clearly the direction in which, in the 
future the Institution will finda vey important field of 
usefulness. Some of the old traditions, which utterly 
divorced the activities of technical institutions from 
industrial or commercial problems, are passing into 
oblivion ; it is being more and more realised that as 
there is no real gap between pure and applied science 
so also is there no hiatus between the technical and 
commercial sides of engineering, and that unless our 
technical institutions mean to fall out of step with the 
march of events, they must regard these things as 
parts of one whole scheme. We hope that the 
Institution of Civil Engineers, which has done so much 
for the profession, will, as it did a century ago, stand 
for that which counts, and aim first and foremost at 
all that means the advancement of the industry and 
the men who are to conduct it in the strenuous days 
to come. 


The Electrification of Main Line Railways. 


Ir is possible that, but for the war, a very consider- 
able extension in the use of electricity for the working 
of main line railways would have taken place during 
the past three years. Everything seemed to point 
in that direction. Railway authorities the world 
over were studying the subject of electric traction, 
and many of them were applying the newer form of 
energy on portions, at any rate, of their systems. 
There were few of the bigger companies in this country, 
for instance, which had not got an electric scheme in 
operation, or, at any rate, under consideration. Of 
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those which had started work on electrical under- 
takings, or had them actuaily in use, may be 
mentioned the London and North-Western, the 
Midland, the North-Eastern, the Lancashire and 
Yorkshire, the Great Western, the London, Brighton 
and South Coast, the London and South-Western, 
the Metropolitan, and the Great Central, though 
the last-named was only employing electricity on 
the Grimsby and District Light Railway. Of the 
lesser lines running their trains electrically there are 
the Metropolitan District, the Blackpool and Fleet- 
wood, the Liverpool Overhead, the Mersey, and, of 
course, the various Tubes. All these are in England 
alone, and we need not remind our readers to what 
an extent electric traction has been developed on 
the Continent and in the United States of America. 
Indeed, progress has been on a much greater scale 
abroad than in this country. Into the reasons for 
this difference we need not, at the moment, inquire, 
but one is, perhaps, the abundance of our coal sup- 
plies. In this connection it is worthy of note that 
the question of the electrification of all the rail- 
ways in Switzerland is at the present time seriously 
under consideration, that country having, during 
the war, experienced great difficulty in maintaining 
its steam services owing to the reduction in the quan- 
tity of coal received from Germany. But Switzer- 
land has vast resources of water power, which we 
have not, and in these days of high pressures and 
long distance transmission there would be no serious 
difficulty in transporting electricity, produced in 
districts where water power is more especially abun- 
dant, to all other parts of Swiss territory. Inci- 
dentally, it may be remarked that overhead trans- 
mission lines are tolerated to a much greater extent 
in Switzerland than here. 

Though, however, we English have not gone so 
far in electric traction as have some other nations, 
it is significant that nearly all our big lines had, for 
some years before the war, been concerning them- 
selves with the question, though none of them had 
employed electricity for what may be called main 
line work, if we may exclude the Liverpool-South- 
port and the North-Eastern electrifications. In most 
cases electricity has been adopted by our own rail- 
ways for conveying large masses of persons into and 
out of crowded areas quickly. For that purpose 
the high rate of acceleration possible with electrically- 
propelled trains is of great value. Heavy electric 
trains can now reach a speed of thirty miles an hour 
in many seconds under half a minute, and, conse- 
quently, it is possible to run services with much 
shorter intervals than were steam trains employed. 
This use of electricity for suburban services is, how- 
ever, in the opinion of many, only the prelude to 
main line electrification—the thin end of the wedge, 
as it were. “If,” they argue, “portions of a line 
can be electrified, why should not the whole of it 
be ? Look what has been done in America!” Tech- 
nically speaking, though there are no doubt difficul- 
ties—apart, we mean, from those connected with 
finance and initial expenditure, which, at a time like 
the present, are serious, and must for years continue 
to be so—we do not think they would be found insur- 
mountable if and when the time came to face them. 
If, in addition to many shorter lengths, a stretch 
of line nearly 450 miles in length—as far as from 
London to Perth—can be successfully operated in 
the United States by means of electricity, as is that 
portion of the Chicago, Milwaukee and St. Paul 
Railway between Harlowton and Avery, then there 
would appear to be no basic reason, speaking from 
the technical standpoint, why any one or all our main 
line railways should not be so operated. The con- 
ditions in the two countries are, however, widely 
different. For example, the Harlowton-Avery line 
is worked by current derived from water power. 
Because in many cases in the United States it is 
economical to electrify lines of railway, it by no 
means follows that it would pay our companies to 
effect the conversion. To say nothing of the fact 
that it would throw very many steam locomotives 
out of work, and a not inconsiderable proportion 
of the existing rolling-stock out of use, it is far from 
certain that electrical main line traffic could be worked 
as economically by electricity as by steam. Sites 
could be chosen, no doubt, where electricity could 
be generated at a minimum of cost, but it would 
depend very largely upon how far those sites were 
from the various points at which the current had 
to be delivered and used, whether the cost of the 
electricity as delivered to the trains would be less 
or more than the present cost of fuel, water, &c., and 
especially if transmission had to be by underground 
cables. There are those who aver that all main line 
electrification is bound to be a success, both tech- 
nically and financially, and they may be right; 
still, it is a sweeping assertion, which would 


require a good deal of evidence of justification before 





it could be accepted unreservedly in every case. 

There is one point, moreover, on which agreement 
must be found before main line electrification can 
possibly be a success in this country, and that is the 
form in which the electrical energy is to be employed. 
At the present time the large majority of electric 
traction on railways in England—there is none at 
all in either Scotland or Wales—is effected by means 
of direct current. Only a comparatively small pro- 
portion is worked by alternating current. But there 
is not entire agreement in details even among the 
direct current systems. To make national electri- 
fication a success, the same system and the same 
electric pressure would have to be employed by every 
line, so that there might be free interchange of traffic 
throughout. To bring about such a state of affairs 
would be difficult, as it would mean the choosing 
between many conflicting ideas. For one thing, 
there is no agreement as to what is the best system 
or, even, in any one system, as to what is the best 
pressure at which to supply the electrical energy to 
the trains. Direct current voltages range in this 
country from 600 to 1200. On the Harlowton-Avery 
line, which is operated by direct current, as high a 
pressure as 3000 volts is employed. The higher the 
pressure the further apart and fewer the sub-stations 
and feeding points ; but, on the other hand, the higher 
the pressure the greater are the difficulties in con- 
structing reliable direct current motors and generators. 
It may be that, in future, direct current machines 
will be made to work at much higher voltages than 
are at present possible. Until that time comes a 
pressure limit of, perhaps, 1500 volts per machine 
must be regarded as the highest practically obtain- 
able. The three thousand volts of the Harlowton- 
Avery line necessitate the running of both generators 
and motors in series. Apparently, however, the 
arrangement is working satisfactorily, for we under- 
stand that orders have recently been given for the 
electrification of a further 220 miles of the Chicago, 
Milwaukee and St. Paul Co.’s main lines. With 
alternating current the question of track voltage 
is of comparatively minor importance, but there 
are other points on which entire agreement is lacking. 
Polyphase and single phase currents each have their 
own advocates, and he would be a brave man who 
would take it upon himself to declare positively that 
any one of the various systems or their modifications 
was the best and most economical for general employ- 
ment. Yet, to our mind, some such decision will have 
to be arrived at before universal electric traction, in 
such a country as our own, can be made a success. 
It is quite a different matter to electrify a long stretch 
of railway, which stands practically by itself, and to 
do the same to a complex network of lines such as 
that in the British Islands. Yet, that a decision on 
the subject will have to be made some time or other 
would appear to be extremely likely, unless some 
better, less costly, and more convenient method of 
traction be introduced in the meanwhile. The war 
has undoubtedly thrown things back, but even so 
the first great main line electrification has been begun 
and completed since hostilities opened, and other 
smaller undertakings have been put into operation, 
two of them, those of the London and North-Western 
and of the London and South-Western, in this country. 








RANDOM REFLECTIONS. 


[SECOND SERIES. ] 
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an THE report of the first research 
Institutions carried out by the Research Sub- 
ratte f Committee of the North-East Coast 

. Institution has just appeared, and 

it may be of some convenience to recall the cireum- 
stances under which the Committee was established 
and the Institution undertook an investigation of a 
kind that differs from the sort of research work carried 
on by other learned bodies. In October, 1915, the 
Advisory Council for Scientific Industrial Research, 
as it was then, asked all the Institutions to help it 
with advice. The North-East Coast Institution in 
response set up its Research Sub-Committee and sent 
in a report on investigations which it deemed worthy 
of consideration. In June of the following year the 
Institution was approached by Richardsons, West- 
garth and Co., Limited, with a request to carry out 
tests on air pumps. The Research Sub-Committee 
decided that as the proposed investigation was 
consistent with the work of the Advisory Council, it 
was a fit subject for the Institution to take up, and 
three engineers were appointed to carry out “the 
tests.” We invite attention to the word “ tests.” 
Institutions have before now carried out competitive 
trials—we need only mention the Society of Arts and 
the Royal Agricultural Society—but they have not 
hitherto lent themselves to what may most aptly be 
described as “ trade testing.’ It is practically this 
that the North-East Coast Institution has done in 
the present case, for the experiments were made to 





contrast the value of a particular system—the 
kinetic air pump—with the ordinary standard systems. 
The Institution thus virtually by its report gives a 
certificate of merit such as the National Physica] 
Laboratory or any other public or private test house 
might give. It, however, is taking care, if we may 
judge from the first example, that its reports shal! be 
documents of genera] scientific value, and that the 
work undertaken shall, though limited in scope, be 
real research. Writing of the course being pursued, 
the Institution said in its annual report of 1916: 
“By this action it is thought that the North-East 
Coast Institution will be the first of the national 
technical institutions actively to promote the progress 
of the industries with which its members are associated 
by making and recording tests of new apparatus. 
A fresh and most valuable field has thus been opened 
up, and the Institution may also have inaugurated 
the commencement of a new era in the history of 
similar institutions.’’ The experiment will be watched 
with interest, and whatever criticism may be levelled 
at the principle involved, will be tempered by ap- 
proval of the methods adopted, if all future reports 
are as instructive and interesting as that which has 


just appeared. 
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In January last Professor Soddy, 


oe of the University of Aberdeen, con- 
Restacth tributed an article to Sciencg Pro- 


gress on the administration of the 
Carnegie Trust for the Universities of Scotland. This 
magnificent bequest of two million pounds has 
brought in for the sixteen years or so of its existence 
some £100,000 a year, of which about one per cent. is 
spent on administration. Of the £99,000 that 
remain one half is, under the terms of the trust deed, 
devoted to the payment of students’ fees in Scottish 
Universities. The other half should, also under the 
terms of the deed, be applied “‘ towards the improve- 
ment and expansion of the Universities of Scotland, 
in the Faculties of Science and Medicine ; also for 
improving and extending the opportunities for 
scientific study and research, and for increasing the 
facilities for acquiring a knowledge of History, 
Economics, English Literature, and Modern Lan- 
guages, and such other subjects cognate to a technical 
and commercial education as can be brought within 
the scope of the University curriculum.” In the 
article to which we have referred, Professor Soddy 
analysed the distribution of this part of the fund, and 
showed that only 23 per cent. had been given to 
science, the remainder being expended in general 
University needs, and in providing buildings and 
endowments for art subjects. He held this to be 
wrong, for in his view the encouragement of science 
was the primary intention of the fund, and that all 
other subjects came in simply as residuary legatees. 
We are unable to form an opinion on that knotty 
point ; lawyers can alone decide the right interpreta- 
tion of the clause we have quoted. It may be that 
Mr. Carnegie, by putting science subjects first meant 
science to have the first and paramount call upon the 
fund; but, equally, it may be that he had no such 
narrow conception, and intended the money to be 
used in whatever way the educational wisdom of 
Scotland should decide it could best be employed. 
Personally we have not a notion what was meant, and 
we suggest that the matter can most readily be solved 
on the broad ground that the fund should be admin- 
istered in the most profitable way. Attention may, 
however, be directed to the words ‘technical and 
commercial education,” which obviously imply that a 
utilitarian object was in the donor’s mind. If that 
be done then Professor Soddy and the British Science 
Guild, which has just stated its intention of support- 
ing his arguments, should be satisfied, for there can be 
no manner of doubt that for many a year to come the 
advancement of science will be at least as important 
as the advancement of any other kind of knowledge, 
and that however the fund be distributed, at least one 
half of the available portion should be given to the 
‘“ Faculties of Science and Medicine ’’—the first two 
subjects mentioned in the deed. 


* * * * * 


THE announcements about huge 
amalgamations in the banking 
world that have appeared within 
the last few weeks, leave the ordi- 
nary man wondering if they foreshadow any new and 
great effort on the part of the banks to assist industry, 
or whether they have simply been made for the con- 
venience of the institutions themselves. The latter 
seems the more probable reading of the movement. 
Our English banks are wedded to the system on 
which their strength has been built up, and signs are 
yet wanting that even the new financial conditions 
which must follow the war will cause them to depart 
from their conservative course. But if some kind of 
industrial bank was needed years ago, it will be more 
than ever necessary when the nations are grappling for 
places in the industrial sun. It seems not improbable 
that capital will be more severely taxed than ever, and 
with investors equally stressed, greater and greater 
difficulty will be experienced in effecting those develop 
ments upon which the industrial future of this country 
depends. In these circumstances we have read with 
keen interest the report by a committee of the British 
Empire Producers’ Organisation, which advances a 
scheme for an Imperial Bank of Industry. The 
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general motive of the scheme is to afford readier 
financial support on sound principles throughout the 
United Kingdom and the Oversea Dominions and 
Colonies for producers and manufacturers, and 
amongst other results it is intended that there shall 
thus be in any event no opening for German financial 
intrigue in obtaining control of any group of industry.” 
The promoters of the scheme think Imperially, for we 
observe that a capital of fifty million sterling is to be 
guaranteed, as to one moiety by the United Kingdom, 
and as to the other by Canada, Australia, New 
Zealand, South Africa, and other British possessions 
and dependencies. The object of the bank would 
be, of course, to strengthen and extend producing and 
manufacturing industries already established within 
the Empire, and to encourage the foundation of new 
industries. To effect this purpose the bank would 
make advances by way of cash credits and in other 
ways, and would assist, and co-operate with other 
financial institutions in underwriting the share and 
debenture issues of industrial undertakings. In 
other words, the Imperial Bank of Industry would do 
just those things which an industrial bank should do. 
It is not the first time that the creation of an institu- 
tion ef this kind has been discussed, but the Empire is 
readier for it now than it ever was, and though the 
present scheme may go the way of its predecessors it 
will help to consolidate the ground on which a per- 
manent edifice will be erected, for day by day, month 
by month, and year by year it grows more and more 
certain that an industrial bank is a necessity to the 
welfare and progress of the Empire. 
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At the end of a five days’ con- 
ference, an agreement between the 
Engineering Employers’ Federation 
and several trades unions—the 
Amalgamated Society standing out—has been reached 
on the question of the recognition of shop stewards. 
The first clause is the most important. It runs thus, 
‘** The workmen who are members of the above-named 
trade unions, employed in a federated establishment, 
may appoint representatives from their own number 
to act on their behalf in accordance with the terms of 
this agreement.”” The terms provide that the method 
of election of shop stewards shalt be determined by 
the unions concerned, and that the shop stewards 
shall be ‘‘ subject to the control of the trade unions.” 
It is stated on behalf, no doubt, of the Federation, 
that ‘‘ The recognition of shop stewards is accorded 
in order that a further safeguard may be provided 
against disputes arising between the employers and 
their workpeople.” We cannot, with honesty, say 
that we look upon the agreement with much hope ; it 
smacks, to our mind, rather of war than peace, and 
the abstinence of the Amalgamated Society seems to 
us significant and foreboding. That society is the 
best of the engineering trades unions, and it is not for 
nothing that it withholds its signature to an agreement 
which, despite provisions to the contrary, must tend 
to wrench from the hands of the leaders of labour 
their power and influence and place them in the less 
responsible grasp of every recalcitrant caucus that 
can find an “inch of ground to build a grief upon.” 
Observe the progress of affairs. First the trades 
unions fight for recognition and obtain it. Inuwne- 
diately a rebellious body segregates in their midst. 
The Shops Stewards’ Committee comes into the light, 
demands for itself local power above the head of 
the trades union leaders, and is, after a serious 
outbreak, recognised. No sooner is some measure 
of responsibility thus put upon its shoulders than the 
rebels shift their ground. The Shop Stewards’ 
Committee is undermined by the individual shop 
stewards, a strike is organised in Coventry, and after 
a conference with the employers, the new body is also 
recognised. Thus the downward curve continues, 
and by extra-polation we may see the next step. The 
shop stewards are nominally at least under the control 
of the trades unions. How long shall we have to 
wait for the next revolt, led by mutineers who admit 
allegiance to none but themselves ? Not long, we 
fear. The trades unions are being sapped stone by 
stone; they stand now but on a skeleton of their 
former strong foundation. Unless they can drive out 
the destroying force they will topple to the ground, 
and the amount of order they were able to preserve 
in their stronger days will give place to anarchy. The 
best that can be said for the shop-steward scheme is 
that it is a return to the old system of direct contact 
between the employer and its workpeople. If works 
were still small, if labour changes took place rather 
by factories than by districts, then a good deal might 
be said for it. But under the conditions that actually 
exist, we must confess that we see more danger than 
hope in a plan that cannot fail to weaken the larger 
authority of the unions. 
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Shop Stewards. 


AT a time when many novel 
The devices are being employed to hurl 
Steam hires ee 
Gen death and destruction at an enemy, 
o 


it is interesting to recall that 
amongst the inventions of that remarkable genius, 
Jacob Perkins, was a steam mitrailleuse, which 


astonished the good people of 1826 no little, but 
which was never used to any more serious purpose. 
Jacob Perkins was the pioneer of really high pressure 
steam. A mere 200 lb. or so was nothing to him ; he 
preferred to employ 1000 Ib., and spoke lightly of a 





hundredfatmospheres. The pressure used in the gun 
was probably irregular, bui according to Perkins’ own 
statement it was at least 750 lb. The whole thing 
was extremely ingenious. The steam generator 
consisted of a stout steel tube 3in. diameter and 6ft. 
long, provided with headers into which a number of 
smaller tubes were welded. With the two headers 
were connected the ends of a coil of stout iron tube, 
80ft. in developed length, which was placed in a 
furnace. The coil and headers and pipes were filled 
with water, which circulated under the influence of the 
heat, and ultimately reached a very high temperature 
and pressure, the amount of which was controlled by 
a damper, regulated by the expansion and contraction 
of part of the tube system. When the generator was 
sufficiently hot water was injected into the space 
outside the tubes by a hand pump, and was rapidly 
converted into steam which was conveyed to the gun. 
The gun was no more than a tube with a valve near 
the breech end, and just in front of the valve a hopper 
provided with a shutter for the bullets. On pressing 
the discharging lever the steam struck the bullet in 
the barrel and drove it out with considerable force. 
It was reported in 1826 that the gun had been brought 
to such perfection that it was exhibited before the 
Duke of Wellington. Lead balls of an ounce in 
weight were driven at a range of 35 yards through an 
iron plate jin. thick, or through eleven planks of hard 
wood one inch thick and placed one inch apart. But 
what most surprised the spectators was that the bullets 
issued in such rapid succession that a long plank was 
almost sawn in two longitudinally when the gun was 
swung round slowly in front of it. The piece with its 
generator was much too cumbersome and unwieldy 
for the field, but as an example of the use of very high 
pressure steam the invention is full of interest. 
Perkins was miles before his time if ever a man was, 
but his descendants are already beginning to see signs 
of the advent of much higher pressures than those in 
common use, even nearly a century after Perkins’ 
time. ‘ 








THE FUTURE OF BRITISH RAILWAYS. 
No. III.* (coneluded.) 
POSSIBLE ECONOMIES IN WORKING. 


THE scheme advanced in the second article of this 
series would encourage the companies to work their 
lines as economically as possible, as every saving 
effected would go to the direct benefit of the company, 
besides strengthening its position. 

There are, of course, two kinds of economies. The 
first are economies in the usual meaning of the word— 
the withdrawal of unnecessary facilities and the 
elimination of extravagances. The second are the 
economies brought about by better operation, which 
often means the spending of money to make money. 
Many of the first kind are included in the changes 
made since the railways have been under the control 
of the Railway Executive Committee. They have 
mainly been brought about by the reduction of staff, 
as a consequence of so many railwaymen joining the 
Colours, and have been acquiesced in by the companies 
because all competition has been withdrawn, and no 
company could gain by their retention. Among 
them may be noted the common user of railway 
wagons, tarpaulins and ropes; reduced passenger 
train services between competing points ; withdrawal 
of restaurant cars; inter-availability of tickets ; 
selected rqutes for goods traffic; closing of town 
receiving offices and of joint agencies—in the latter 
case one company looking after the interests of two 
or more companies; the common collection of 
accounts ; prepayment of all passenger charges ; 
abolition of the reservation of seats ; ‘“‘ wait order” 
traffic stopped ; consignments more fully labelled ; 
canvassing abolished ; advertising reduced ; individual 
weight of parcels not to exceed 112 Ib.; and passengers’ 
luggage limited in weight. 

Legislation would be necessary before some of 
these economies could be retained after the war, and 
in the interests of the trade of the country it is 
desirable that some should be restored. On this point 
some remarks will be found below under the heading 
““A Railway Traffic Board.” 

The subject of better operation of the reilways is 
too big a question to be dealt with at this time. The 
directions in which reform could be advantageously 
effected are very numerous. The point is only 
mentioned here to put upon record that it will in the 
future be to the benefit of the companies to bring their 
methods of working into line with modern ideas, 
especiclly as labour will be much more costly. Capital 
will be required in many cases to provide these modern 
methods, and towards this end the good services of 
the proposed Railway Finance Board would be 
available. 


A RAILWAY TRAFFIC BOARD. 


At present there is no means whereby the railways, 
onthe one hand, and traders and the genera! public on 
the other, can meet for mutual enlightenment as to 
each other’s needs. It is impossible for the railways 
to know just what traders want, and sill more 
difficult is it for traders to learn the intricacies of the 
railway system. The railways have, it must be 
acknowledged, taken advantage of their position, and 
have sometimes failed to recognise that they are in 
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the enjoyment of a monopoly. The result has been a 
constant, unfortunate antagonism between the traders 
and the companies. The only way in which the two 
parties can come together—we ought rather to say 
for the trader to approach the railway company, as 
the latter never seek the help of the trader—is 
through the Board of Trade. Whilst we have no 
reason to complain of the action or inaction of that 
Department, it is only too true that its officers take 
care never to interfere with the railway companies, 
but simply administer the law as they find it. 
With all the willingness possible they would take up 
a question with a company and learn why certain 
action was or was not taken, but they would not 
venture to make any suggestions should the company 
be within its rights. 

Railway Councils have often been advocated— 
before the Lord Loreburn Royal Commission, for 
instance. They are to be found in Germany, and have 
recently been recommended for introduction into 
Canada. The Commissioners who, a year ago, 
inquired into the future of the Canadian railways, 
said that these councils are representative of the rail- 
ways and the public, and that ‘‘ they are competent 
to deal with questions of rates and fares, facilities, 
extensions, improvements, and all other matters 
affecting the public interests,’ but that “they have 
no executive power whatever.” 

Something more would be needed under the 
proposed new condition of affairs in this coun- 
try. It would be necessary to watch that the 
companies, in order to effect the economies referred 
to, did not unduly reduce the services and facilities. 
A Railway Traffic Board should therefore be estab- 
lished on similar lines to the Finance Board, and 
should have power to adjudicate upon all proposed 
changes before they were made, and to determine 
their wisdom. This, it is admitted, would be a very 
radical departure, but if the companies are to be 
assisted by the State it is only fair that the State 
should have a say in their administration, and in this 
traders should have a share. Such a body would be 
a useful complement to the Finance Board, as it could 
make preliminary investigations into schemes from 
a commercial point of view. It is, however, proposed 
that the Finance Board should held the senior position. 

Radical though the thought of the companies 
having to carry the traders with them in any changes 
they propose may be, the companies should welcome it. 
All complaints would have to come to the Traffic 
Board, and, when disposed of, all responsibility would 
be taken off the companies. Any changes the railways 
wanted to make, if approved by the Traffic Board, 
would have to be accepted by the public. Moreover, 
any recommendation for increased facilities sent 
forward by the Traffic Board would have considerable 
weight with the Finance Board. 

One very important function of the Traffic Board 
would be to see that all the advantages that could be 
gained by competition were retained. By this we 
mean the fair and reasonable competition that comes 
from good service. It has often been said that com- 
petition between British railways is dead. The 
statement is not true. Until all the railways are 
under the State there will be competition ; not neces- 
sarily between the individual companies but among 
groups of ccmpanies. The East Coast companies 
will compete with the West Coast ; the Great Central 
will compete with the Midland, and so on, and it 
would be for the proposed Traffic Board to see that 
this competition was kept alive. 


ECONOMIES BY AMALGAMATIONS AND DISTRICTING. 


The remark just made as to groups leads up to the 
thought that many advocates of railway reform claim 
that great advantages would be gained were all the 
small companies absorbed by the larger. This is a 
fallacy. All that would be gained would be the 
saving in directors’ fees and the salary of the secre- 
tary, accountant, &c. On the other hand, these small 
companies are very cheaply administered, and the 
economies effected by their abolition would be more 
than swallowed up by the higher cost of administra- 
tion of the larger company. Moreover, the traders 
and public on the small line do get some personal 
attention, as their traffic is of value comparatively, 
but they become of much smaller account when 
attached toa largesystem. The policy of eliminating 
the smaller companies should not therefore be em- 
barked upon without the consequences being very 
carefully thought out and. weighed. Further, it 
would be only right that the companies should have 
an opportunity of working out their salvation under 
the scheme we have propounded in our previous 
articles. For the letter reason all arrangements for 
distracting or grouping railways should be discouraged 
until this scheme has been tried. The companies 
should be forced to do their best. 


THE COMPANIES’ GRIEVANCES. 


Finally, it is only fair to the companies that their 
admitted grievances should be met. Among them 
may be noted the restoration of a rate temporar ly 
reduced ; the acquisition and holding of land ; and the 
ready transfer, under due protection for the trader, of 
an article from one classification to another. Trader-, 
on the other hand, should have the question of owner's 
risk put on a firm foundation. 
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fTITALIAN SUBMARINE CHASER MAKING A QUICK TURN 











ITALIAN SUBMARINE CHASERS. 


Durine¢ the early part of the war hostile submarines 
did not venture very far from their own coast, and 
consequently for a time the “‘ danger zone” was 
fairly limited in area. But it soon became evident 
that the larger class of submarine possessed nautical 





hostile submarines were encountered in the Atlantic 
at a considerable distance from the Irish coast. This 





rapid increase in the striking radius of enemy sub- | 


marines naturally tended to complicate the problem 
of defence. The motor launches and 
eraft which had proved so valuable for patrol work 
in coastal waters lost much of their effectiveness 
when the raiders took to blue water, and it has there- 




















ITALIAN SUBMARINE CHASERS AT FULL SPEED 


qualities of no mean order, which, in conjunction 
with an abundant supply of fuel, enabled it to under- 
take long cruises, and to remain at see. for weeks instead 
of days. Thus, fromthe North Sea the area of opera- 
tions extended first to the Channel and then to the 
Atlantic. Five months after the outbreak of war, it 
will be remembered, H.M.S. Formidable fell a victim 
to submarine attack more than 700 miles from the 
nearest German bese, and by the spring of 1915 


fore become necessary to depend chiefly on destroyers 
for countering the menace. Nevertheless, the many 
hundreds of fast motor launches which were built in 
this country and in the United States have done good 
work, and they are still the bane of the smaller sub- 
marines which the enemy apparently continues to 
build wholesale, principally for laying mines in the 
North See. On Augus: 17th last we published views 


‘and a description of the “ submarine chasers ’’ which 


other small | 








were built in 1915 by the Electric Launch Company, 
of Camden, N.J., for the British Admiralty. In the 
present issue we are able to illustrate the Italian 
variation of the “‘ chaser” type. Conditions in the 
Adriatic are such as to favour the employment of 
these miniature craft, and we understand that much 
of the success which has attended the Italian navy 
in its efforts to keep the waters of the Adriatic open 


| to friendly navigation has been due to the vigilance 


|} and skilful handling of the 
| external characteristics of this type may be seen from 


| the photographs. 


‘‘chaser’”’ flotilla. The 


The boats appear to be somewhat 


| smaller than the typical British ‘‘ M.L.,”’ and as the 


hull is modelled on hydroplane lines they are probably 
much faster. We understand, indeed, that some of 
these tiny auxiliaries are capable of working up to 


| astonishing speeds, while the extraordinary facility 


with which they can be manceuvred is evident from 


| the accompanying views. 








PROGRESS IN THE METALLURGY OF COPPER. 


Proressor H. C. H. CarPenter delivered his third and 
final Cantor lecture on the subject of ‘‘ Copper,” at the 
Royal Society of Arts, on Monday, December I7th. After 





| completing the description of the processes at the Anaconda 


Copper Works as they existed in 1913, he gave an outline 
of the important alterations which have since been made 
there and which have resulted in much improved working. 
The flotation process has been adopted, leaching plant 
installed together with new roaster buildings, the entire 
reverberatory plant has been rebuilt, and, most recently, 
a system has been adopted for recovering the mineral 
values from the flue dust. The total cost of these changes 
was more than six million dollars, and was entirely 


| defrayed out of the first six months’ working of the new 


plant. These results, said Professor Carpenter, were a 
remarkable triumph for the judgment and foresight of the 
management and the skill of the company’s staff. The 
most striking improvement was the application of the 
flotation process to the treatment of slimes and tailings, 
the former having formerly been exceedingly difficult to 
treat. The process made use of surface tension and 
enabled mill operators to get over difficulties which had 
puzzled them foralongtime. Asa result of this improve- 
ment in the methods of the Anaconda Company, the 
concentrates had been raised from 76 to 95 per cent. 

With the Cottrell plant for recovering the mineral 
values from the flue dust, 70 tons of dust had been 
recovered in twenty-four hours from 1500 tons of concen- 
trate, and it was found to contain approximately the same 
amount of metal as the calcines. In a further new plant 
about to be installed the walls will probably be built of 
brick to prevent the chilling of the gases, which has a 
disadvantageous effect on the flue dust. 

The reconstruction of the reverberatory furnace plant 
has brought about a striking improvement in the rate of 
production of matte, Formerly the charge was 230 to 
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275 tons per twenty-four hours, with a consumption of 
60 tons of coal, but has now beeti increased to from 530 to 
580 tons in the same time, with 95 tons of coal consumption. 
The output of each furnace has more than doubled, whilst 
the fuel ratio has gone up from 4.2 tol to6to1l. Indeed, 
better figures had been obtained, 7.5 to 1 being mentioned 
in @ recent paper on the company’s operations. This 
latter figure brought the reverberatory furnace for the 
first time up to the level of the blast-furnace for fuel 
consumption. The improvements in the reconstructed 
furnaces were increased efficiency in burning coal dust ; 
the maintenance of a vory large mass of charge on each 
side of the furnace, thus increasing the speed of heat 
absorption, and the increase in the size of the hearth from 
112ft. by 19ft. to 143ft. by 21}ft. 

Describing the apparatus for burning coal dust, 
Professor Carpenter said such fuel must have less than 
1 per cent. of moisture in it, and the advantage of its 
being finely pulverised was demonstrated by the fact 
that the total surface of pulverised coal increased with the 
fineness of the pulverisation, and this fact had a direct 
bearing on the efficiency of burning. The surface of a 
given piece of coal when pulverised so that 95 per cent. 
would pass through 100 mesh and 82 per cent. through 
a 200 mesh, was 32,000 times as great as that of the lump. 
The coal is delivered into the furnaces with a pre- 
determined quantity of air under pressure through 
bin. pipes, which are enclosed in 8in. pipes before entry 
into the furnace, the space between the two being utilised 
for giving a secondary air supply. The capacity of the 
entire plant is 1200 tons of coal per twenty-four hours, and 
each furnace consumes from 25 to 130 tons of coal per 
twenty-four hours, according to the regulation of the 
burners. Diamondville coal ‘is used having 41 per cent. 
carbonaceous volatile matter. With eight furnaces in use 
80,000 cubic feet of air per minute are demanded of the 
blowers. One great advantage claimed for coal dust 
firing is the maintenance of a uniform temperature, the 
fluctuations due to firing with solid fuel being e sliminated. 
The effect of the personal equation is also absent, and 
higher temperatures can be maintained, because the 
quantity of coal can be increased with less excess of air, 
25 per cent. excess air only being required as against 
80 per cent. with solid coal firing. Jn the new method of 
charging these furnaces, the material is fed into each side 
from charging hoppers, and in that way the material is 
kept well up the sides of the furnace, thus avoiding the 
corroding action on the firebrick at the junction of the 
silica lining and the air which was formerly experienced. 

After a description of the laboratories and testing 
departments, Protessor Carpenter said a few words as to 
present tendencies in the metallurgy of copper. The 
general trend in most recent times was towards the 
substitution of pyro-metallurgical for hydro-metallurgical 
methods, and it was to be expected that this tendency 
would be further accentuated. If such proved to be the 
case, the similarity between the methods of extracting 
copper on the one hand and gold and silver on the other 
would become more pronounced. That meant that the 
copper industry had reached a level of uncommonly high 
technical efficiency. The great importance now attached 
to the necessity of working ores, not only for their copper 
values, but for other values, was, Dr. Carpenter said, of 
a significance not easily to be exaggerated, because it 
brought a far wider range of raw materials within the 
scope of economic exploitation than would otherwise be 
the case. Within a short time certain ores containing no 
more than 1 per cent. of copper would be worked. Not 
only would the world’s copper resources be conserved 
thereby, but the life of the industry would be lengthened, 
and it would be rendered more stable. Even though the 
centre of gravity of the industry was now in the United 
States of America, and perhaps was destined to stay 
there, the pioneer work for which British brains was 
largely responsible had had a most beneficial influence 
upon its scientific development. 








THE INSTITUTION OF C OF CIVIL ENGINEERS. 


THE Council of the Tantitution of Civil Engineers has 
resolved that its examination in engineering, drawing, 
bills of quantities and elementary knowledge of specifica- 
tions, which is at present an optional subject, shall be 
after the lst January, 1919, obligatory for all candidates 
for associate membership. The examination is intended 
to be a suitable test of the knowledge and skill which 
should be acquired during the requisite training in engi- 
neering offices, and will apply to the several main depart- 
ments of practice. The tests in drawing and quantities 
may be conducted in part by means of the production of 
drawings and quantities which have been prepared by 
candidates under their employers and teachers. Students 
of the Institution may be allowed to take the examination 
prior to the time at which they become candidates for 
election as associate members. 








THE STIRLING SPECIFICATION. 


In connection with Stirling’s specification, printed in 
THE ENGINEER of December 14th, 1917, it may be desirable 
to explainthat whereas under the present law patents are 
sealed only after the acceptance of complete specifications, 
prior to the passing of the Patent Law Amendment Act in 
1852 they were sealed before the specifications were filed. 
The patent, however, contained a proviso that unless a 
specification was enrolled within a time prescribed therein— 
which rarely exceeded six months—the grant became void. 
It was the duty ot the inventor, or his agent, to take the 
specification to the enrolment office, and to have it copied 
upon the rolls within the prescribed time. In Stirling's 
day there were three distinct offices, in any one of which 
this might be done. The charge for this copying work, 
which averaged about £5, had to be defrayed by the 
inventor ; it was the last of the many fees required to be 
paid in connection with the issue of a patent. 

This copy, which constituted the legal record of the 
specification, was made upon parchment, and each skin of 
parchment was stitched on to the end of the preceding skin 
to make alongroll. The rolls are now stored at the Record 
Office, where the old specifications are to be found in one 
of two series of rolls—the Close Rolls and the Specification 





Rolls. Search in these rolls has established the fact that 
they do not contain Stirling’s specification. Why it is 
omitted isa matter of doubt. It would seem clear that 
Stirling fully intended to have it enrolled ; possibly at the 
last moment he may have been unable to bring it up to 
London to present it at one of the proper offices within the 
period prescribed in his patent. 








APPROVED BRITISH STANDARD SECTIONS. 


WE have received from the Controller's Department 
at the Admiralty, with a request that we should 
publish it, the following list of sieel sections which has 
been adopted—after conference between the Admiralty 
and Ministry of Munitions—as sufficing to cover all 
practical requirements both in ship, bridge, and 
building construction, &c., for the duration of the 
war. It is desirable that special note should be taken 
of these sections in view of the fact that there is little 
or no prospect of any other sections being available 
during the period in question. All designers and 
consumers will therefore do well to base their require- 
ments on the list in question with a view to the avoid- 
ance of disappointment and delay. 


Approved List of British Standard Sections for Shipbuilding 
Constructional, and other General Purposes. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Manufactured Iron Trade. 


Makers of finished iron do not desire to sell much 
in existing circumstances. They all quote conditionally, 
inasmuch as the market is still in the dark concerning 
the price adjustment. The Ministry of Munitions is in 
negotiation with the blast-furnace owners, and also with 
the representatives of labour, the latter of whom, as set 
out in my last week’s letter, have made their attitude 
towards the iron trade Government subsidy proposal quite 
plain. It does not appear that the position of the finished 
trade new maximum prices has yet been the subject of 
direct negotiation with the authorities. That must 
obviously hinge upon the decision taken with regard to pig 
iron. 


Review of the Year. 


This time a year ago Staffordshire marked bars 
stood as now at £15 10s., with £16 10s. as the quotation of 
John Bradley and Co.; unmarked bars were £13 15s. net 
at makers’ works—same as now—but while only 15s. to 
20s. per ton was then added for delivery to consumers, as 
much as 30s. to 35s. is added to-day, bringing the price 
to £15 10s. to £15 15s. delivered. The great rise which has 
taken place in this class of bars is one of the outstanding 
features of the Staffordshire iron trade, and has been a 
matter of much remark for months past. The circum- 
stance establishes very clearly how great is the demand for 
merchant bars, and the ironworks are rolling much more 
of this description than any other. Hoops, steel and iron, 
a year ago were £17 10s. to £19 per ton, and tube strip £15 
to £15 10s.—figures which still continue as regards hoops, 
but to which £1 must be added to reach the current price 
of strip. Comparing current prices with two years back, 
an advance appears in marked bars of £2 per ton. The 
selling figure at the close of 1915 having been £13 10s., 
unmarked bars have gained 50s. to 60s., having risen to 
their present figure from £12 10s. to £13 delivered, and nut 
and bolt bars have advanced 40s. to 45s. Hoops during 
1916 gained £3 per ton, having started that year at £14 10s. 
to £15 10s., and tube strip in 1916 added 35s. to 45s. per 
ton to the selling price. One of the chief points of the 
market is an advance of 15s. which has taken place on the 
year in puddled iron. Restricted deliveries have driven 
puddled iron up to £12 15s. But, remarkable to state, this 
year’s rise is nothing compared with that which marked 
1916. In that year this commodity actually jumped 60s. 
per ton, for starting the year at £9 it finished at £12. 
Puddled iron billets, as this year goes out, are quoted up to 
£13, and serap iron billets as high as £13 15s. to £14. 





The Sheet Trade in 1917. 


A comparison of current iron and steel sheet 
prices with those of twelve months since would have 
revealed hardly any change, but for the recent action of the 
Iron and Steel Controller in dropping prices 40s. per ton— 
action which at the time was very much resented by the 
trade. Previous to the interference sheets of 24 w.g. had 
stood at £19 per ton, a figure which—within 10s. per ton— 
had prevailed ever since the opening of the year. The 
Controller, however, it will be recalled, declared the 
maximum for 2-ton lots and over at £17, reserving the 
former £19 for less than 2-ton lots. It is interesting that 
two years ago sheets put on an advance of £4 per ton in 
one twelve month, while galvanised corrugated sheets 
advanced £3 10s. to £4 10s., since 1916 opened, with plain 
sheets—doubles—at £15 to £15 10s., and galvanised sheets 
£24 to £26 per ton f.o.b. Liverpool. In the year just 
closed galvanised sheets have remained at a uniform 
figure of £28 to £28 10s. for export business, f.o.b. Liver- 
pool, and £29 to £29 10s. for home. 


An Eventful Year for Pig Iron. 


The year closes with maximum nominal pig iron 
prices as follows :—South Staffordshire common, 90s.; 
part-mine forge, 100s.; foundry, 102s. 6d.; all-mine forge, 
115s.; foundry, 120s.; warm-air forge, 145s.; foundry, 155s.; 
special quality (Lord Dudley’s cylinder), 167s. 6d.; cold 
blast, 182s. 6d. North Staffordshire: No. 4 forge, 95s.; 
foundry numbers, 97s. 6d.; basic, 97s. 6d. _Northampton- 
shire: No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; No. 3 
foundry, 90s.; No. 2 foundry, 92s.; No. 1 foundry, 94s.; 
basic, 97s. 6d. Derbyshire: No. 4 forge, 90s.; No. 3 
foundry, 92s. 6d.; No. 2 foundry, 94s. 6d.; No. 1 foundry, 
96s. 6d.; basic, 97s. 6d. It must be carefully borne in 
mind in reading the above figures that the maxima quoted 
have for the past two months been quite upset, as any 
correct indication of market values, by the advance which 
has occurred in works coal of 2s. 6d. per ton, and in hard 
furnace coal of 6s. per ton. Ironmasters have not yet 
received any equivalent from the Government for these 
advances in costs. 


Raw Iron Comparisons. 


The only change which has occurred in the 
Government pig iron maximum for Staffordshire and the 
Midlands during 1917 has been an advance in Staffordshire 
part-mine forge &nd foundry irons of 5s. per ton. All 
other irons, including Northampton and Derbyshire, are 
unaltered, and the same remark applies to best Stafford- 
shire irons, known as all mine, whether warm or cold air 
sorts. 


Another Government Maximum. 


A maximum price has now been fixed by the 
Iron and Steel Controller for tap cinder, which is an 
important commodity to the puddlers for fettling the 
furnaces. The price fixed is 30s. delivered, including 
agent’s commission or merchant’s profit. This makes the 
business well worth while, and at the same time gives 
stability to a class of trade which it has become very 
desirable to control. Thirty years ago tap cinders 
could be bought at 2s. 6d. per ton, just one-twelfth the 
present restricted price, 
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LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE necessity of posting market reports very 
early for the issues of Christmas week precludes the 
possibility of giving any late news; but, as a matter of fact, 
there can be no very serious movement in any of the 
markets during the next week or so. The general aspect 
of affairs is much the same now as when I last wrote, but 
there are one or two considerations which might be worth 
discussion. 


Foundry Iron. 


I have not failed during the last three months 
to warn the readers of THE ENGINEER that a time of 
scarcity in foundry iron was coming, and it is to be hoped 
that some of those interested will have accumulated some 
reserve stock already.. There are many trades in this 
district which are dependent upon small castings, and if 
they are unable to get them they will be in a most difficult 
position. I hear that a meeting of the washing machine 
trade is to be held, and the matter is to be discussed there, 
but this is only one of the many trades which will be 
seriously affected if all the foundry iron in the country is 
to be allocated for war purposes. There is the vast 
sewing-machine trade. The business of making carpet 
sweepers, the stove, grate, fender and gas-fire trades, &c. 
&c., all depending upon the supply of castings; and all 
quite unable to carry on with any conceivable substitute. 
It is difficult to believe that every ton of foundry iron 
made in the country is required for war purposes ; but, 
if so, then it is being urged in this district that sufficient 
iron should be spared from the allocations for export to 
keep these domestic trades going. The nominal prices of 
Derbyshire and Staffordshire iron remain as they were 
at 98s. 8d. and 102s. 6d. per ton respectively, delivered in 
Manchester, and Scoich iron can be had in small lots at the 
usual prices. Sellers say that they are receiving large 
numbers of certificates, so it is clear that these have been 
issued without much delay. 


Steel. 

There is no change as regards steel supplies, 
which are now absolutely cut off from all those who have 
no priority certificates. Nothing is known as to what is 
being contemplated in the matter of adjusting prices to 
the new range of costs; and as time goes on there will, 
of course, be more work involved if, as is supposed, the 
changes in the price lists date back to the time when the 
costs were increased. 


Scrap. 

The position as regards wrought scrap is unaltered: 
Bar iron makers are working at the fullest possible pressure, 
and are eager to buy any lot of wrought scrap that comes 
into the market: but dealers say that they cannot meet 
all the demands pressed upon them. The price of course 
is unchanged, but with the increase of pressure for delivery, 
it is probable that the quality will go down ; and curiously 
enough there is no provision made for this in the regulations. 
Any quality can be sent in at the maximum price, so long 
as the consumer is agreeable ; and he is not likely to make 
too much fuss so long as he can get a supply. In cast 
scrap there is not much business at the moment, for 
dealers are reluctant to sell, not knowing what is going to 
happen. It is said that an inquisition into stocks is to be 
made, or is being made, but this is not certain. The nominal 
prices remain at 112s. 6d. to 120s. per ton delivered in this 
district, and some regulation of the trade is expected after 
the holidays. Heavy steel scrap is very quiet here, but 
the price is still quoted at 105s. on trucks. The local 
demand is not equal to the supply, but, sellers can always 
dispose of lots if they choose to accept the maximum 
price in the South Wales district. 


Electricity Supply and Linking Up. 


A conference convened by the Lord Mayor of 
Manchester was held on Tuesday, the 18th inst., to 
consider the second report of the Inter-connection 
Committee of the Lancashire and Cheshire Supply 
Systems, at which were represented about thirty local 
authorities and three companies. The chairman of the 
committee, Mr. 8S. L. Pearce, M. Inst. C.E., made the 
opening statement dealing with the Committee’s proposals 
on inter-connection, and referring at some length to the 
second portion of the report relating to further powers 
with regard to the erection of new power stations and the 
acquisition of existing undertakings. Councillor Dagnall, 
the chairman of the Manchester Electricity Committee, 
moved that the report be referred to a committee of 
elected municipal and company representatives for 
consideration and report to a further conference. The 
Town Clerk of Stockport, who stated that he was instructed 
by the undertakings in Group C, comprising Stalybridge, 
Stockport, Oldham, Ashton and Glossop, moved as an 


amendment that the Committee should be composed of | 


two representatives from each of the undertakings in the 
four groups, and that the Committee should only consider 
the first portion of the report dealing with inter-connection, 
and delete the second portion dealing with the further 
powers to be conferred on the joint board. He contended 
that the engineers’ committee had gone beyond the terms 
of reference by dealing with matters relating to the 
erection of new power stations and the closing down of 
existing stations. He also claimed that if the second 
portion of the report were considered by the proposed 
committee, the smaller undertakings would be prejudiced 
in any future negotiations which might arise. The 
speaker was supported by the representatives of Group D, 
which includes Accrington, Burnley, and Darwen. The 
resolution was supported by representatives from Saliord, 
Stretfor:, Blackburn, Bolton, and Wigan. On the vote 
being taken, the amendment was carried by twenty votes 
to ten, the companies’ representatives not voting. I am 


at a loss to understand the attitude of the supporters of 
the amendment in declining to consider the second portion 
of the report, which committed them to nothing, for it 
will be generally admitted that the proposals in the report 





dealirfg with future developments have been drawn up by 
a committee which fully realises the present unsatisfactory 
position of electric power supplies in relation to the indus- 
trial requirements of the country, from a purely national 
standpoint, and deserved serious consideration. The 
opposition, it should be stated, came for the most part 
from the smaller undertakings which have held a monopoly 
in their respective districts, but which would have some 
difficulty under present conditions in justifying a con- 
tinuation of their existence as separate undertakings. 
The minority included the representatives of Manchester, 
Salford, Bolton, Blackburn and Wigan, representing on 
the basis of either population, capital expenditure, or 
output, a preponderating importance, compared with 
those of the minority, and it seems unfair to these under- 
takings to expect them to serve on a committee where 
their representatives may be clearly outvoted. Manchester, 
for instance, with its 3} millions capital expenditure, 
must under such an arrangement be content with a voting 
power no greater than the suburban districts. It might 
have been expected that a wider view would have been 
taken by public representatives, and that national interests 
would outweigh purely local considerations. The speakers 
who emphasised the rights of local authorities seemed 
to fail to grasp that engineering progress and commercial 
requirements have rendered obsolete the artificial—from 
an electrical sense—boundaries which were laid out for 
local government purposes. As regards the splendid 
voluntary work by the engineers’ committee, it must be 
granted by fair-minded people that they were compelled 
by the logical developments of their inter-connection 
proposals to provide for the larger scheme of control laid 
down in the second part of the report. Whatever the 
conclusions of this special committee may be regarding 
inter-connection, it seems impossible for it to avoid 
dealing with the very problems to which the conference 
refused consideration. 


Barrow-1n-FurNEss, Thursday. 
Hematites. 


The year that is drawing to a close has been a 
very strenuous one in the hematite pig iron trade of this 
district. All the time makers have been faced with a very 
urgent demand for iron, and at no time have they been 
able to satisfy all the wants of their customers. Had they 
been able to put into operation the requisite number of 
furnaces the rest would have been easy, but supplies of 
raw material, particularly iron ore, have been slack in 
coming to hand, and the necessary amount of labour to 
keep the furnaces in blast has not been forthcoming. 
Some improvement has been made in iron ore supplies, 
and it is expected that early in the New Year some of the 
furnaces that have been got into readiness will be started. 
Throughout the year the local demand has been exceedingly 
heavy, both at Barrow and Workington, and hag absorbed 
a large proportion of the output. One of the features of 
the past months has been the restarting of the Askam 
Works, after years of idleness. These works are now doing 
very well. Prices have been maintained at the full 
maximum rates of 127s. 6d. per ton f.o.t. for parcels of 
mixed numbers of Bessemer iron, and special brands are 
at 140s. per ton. An early increase in these rates is 
expected. 


Iron Ore. 

For iron ore the demand is very strong. 
smelters are pressing for heavier deliveries, but more 
labour is still required at the mines. This urgent demand 
for ore has been in existence all the year. In various parts 
of North Lancashire and Cumberland important develop- 
ment work is being carried out. In the latter country, 
the interests of the Barrow Hematite Steel Company, the 
Millom and Askam Hematite Iron Company, and the 
North Lonsdale Iron and Steel Company at Ullcoats, near 
Egremont, are opening out very well,and prospects are 
bright for a good supply of high grade metal. Foreign ores 
have been in strong demand all the year. 


Le cal 


Steel. 

Throughout the year the demand for semi- 
manufactured sorts of steel has been very active, and this 
has occupied most of the attention of steel makers at 
Barrow and Workington, and heavy tonnages have been 
turned out. Finished steel, so far as rails are concerned, 
has been inthe background, but orders for special purposes 
have been carried out. For steel shipbuilding material 
there has been a big demand, and now that the plate mill 
at Barrow has been started, local supplies are being drawn 
from these works. The foundries have been busy on 
castings for shipbuilding and other uses. 


Fuel. 
The demand for coal has been uniformly brisk. 
Coke prices have gone up further to 38s. 6d. to 42s. per 
ton for East Coast sorts, and Lancashire cokes are at 
37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Cutlers and Steel Supplies. 


A sHORT notice issued some days ago by the 
Ministry of Munitions, forbidding the use of shell discards 
without a certificate, seems to have escaped the notice of 
many cutlery manufacturers, to whom, however, it applies 
chiefly. The new order, as I think I mentioned in my 
letter last week, refers to discards and also electrically 
melted steel, though it will scarcely make any difference 
in supplies of the latter, very little of which has been used 
for other than war material purposes. But cutlers have 
been largely dependent upon supplies of shell discards. 
When prohibited from using open-hearth steel for private 
cutlery trade purposes manufacturers objecfed strongly 
that discards were only of service in the making of very 
common goods. Discard steel, however, may be irregular 
in quality, but it is a really good raw material, and so the 
cutlery trade ultimately found. When the use of chrome 
steel was prohibited for the making of “‘ stainless ” goods, 





the industry was left with only crucible and discard steol, 
and supplies of the former were becoming very much 
narrower every week. Now that discards have been lost. 
only the crucible steel remains, so that for private or 
general purposes manufacturers are forced back upon tho 
very material which enabled Sheffield to build up its 
reputation for shear and double shear steel cutlery. Times 
have changed, and it is doubtfulif the machinery put down 
for mild steel work would take the shear steel. In any 
case, cutlery manufacturers do not seem very disposed to 
push their efforts much further. Some of them have 
moderately large stocks of steel in their warehouses, but 
after they have been worked off there will be nothing for 
it but to close down departments not actually engaged on 
Government work. Many men now employed in those 
departments will be called to the Colours, or drafted to 
munition works, and in all probability the women and 
girls—there are considerable numbers now engaged in the 
cutlery trade—will be asked to transfer their services. 
And beside requiring man-power the Government needs 
every ton of steel now being turned out, and the supply 
of discards is not nearly so great as it was a year or 
so ago. ’ 


A Week of Holiday. 


In accordance with pre-arrangement the Christ- 
mas week has been taken in most cases as a holiday. 
There is by no means the same amount of Sunday work 
being done now, so that to start the engines for one day’s 
operations—Monday—was not economical, and on the 
part of the employees there was a desire to “ finish the 
week.’ Tn one way and another it has been a trying year, 
and none can tell what is before us, so that the extra 
indulgence extended to the workers will, no doubt, enable 
them to resume with renewed effort and determination. 
Not all the men have been holidaying, however, for con- 
siderable repairs were in some cases necessary, and at 
every works machinery and plant required overhauling. 
Some of the firms closed down for ten days. The holiday 
break was preceded by a tremendous effort at speeding up, 
and an enormous amount of work was got through in the 
last few days. Generally the position in the lighter stce] 
branches continues rather on the easy side. There is no 
shrinkage in the home demand for engineering and muni- 
tion works for tool steel, but there has been a very appre- 
ciable fall in export requirements, where it is possible to 
entertain them at all. This is chiefly due, of course, to 
the Government’s action in discouraging export business, 
and some manufacturers feel that it is being a little over- 
done. Very few permits are now being granted for any- 
where overseas. 


Iron Steel, and Coal. 


In the iron and steel markets nothing of conse- 
quence will be done in the way of business until the New 
Year has got well under way. As regards steam coals, 
however, the Christmas break was preceded by efforts to 
put as much on the ground as possible, and collieries have 
been very greatly pressed. Exports have been brisk, 
and France and Italy have been receiving good supplies. 
In addition to this a heavy tonnage of gas fuel has gone 
to inland works on account of contracts, but in many 
cases deliveries have not been equal to current require- 
ments, with the result that stocks have been drawn upon— 
a thing gas engineers dislike doing until the year is well 
turned. The demand for slacks is stronger than ever. 
Blast-furnace coke is going out of hand very freely, and 
prices are firm on maximum rates. Best South Yorkshire 
steam hards quote 19s. to 19s. 6d.; best Derbyshire, 18s. 6d. 
to 19s.; second, 18s. to 18s. 6d.; cobbles, 17s. 6d. to 18s.; 
washed smalls, 14s. 6d. to 15s.; best hard slacks, 14s. 3d. 
to 14s. 9d.; second, 13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. 
to 14s.; peas, 12s. to 12s. 6d.; and small slacks, 9s. to 10s.; 
all per ton at pit. In house coal branch is quoted 23s. to 
23s. 6d., and best Silkstone 20s. to 21s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


In consequence of the holidays very little indeed 
has been done in the Cleveland pig iron trade. The great 
difficulty for some time past has been the shortage of 
trucks, which has been a source of considerable incon- 
venience both to makers and the foundries. During the 
past week or two matters seem to have got even worse, 
with the result that consumers in some instances have only 
been able to obtain half of their quantities, and have had 
to fall back on small stocks which they have been fortunate 
enough to accumulate. Unable to get their iron away 
makers have had to put it inte stock, which involves great 
trouble and expense in these times of labour scarcity. It 
is hoped that the cessation of work will relieve the stress 
in the transport service, and this should be so, provided 
good use has been made of the interval. With foundry 
iron in good supply consumers have no difficulty in obtain- 
ing reasonable allocations. In the export trade there is a 
very big inquiry from Italy, but business is impracticable 
pending the issue of the November allotments. The home 
maximum prices are: 99s. for No. 1, and 95s. for No. 3 
Cleveland, No. 4 foundry, and No. 4 forge. The export 
quotations are: No. 1, 121s. 6d.; No. 3, 116s. 6d.; No. 4 
foundry, 115s. 6d., and No. 4 forge, 114s. 6d. 


Hematite Pig Iron. 


The hematite pig iron position is very stringent, 
and deliveries are only maintained with difficulty. The 
whole of the output goes into direct use, neighbouring 
steel makers accounting for a large proportion of it. 
Distribution is strictly supervised by the Ministry of 
Munitions, and even deliveries under old contracts are 
liable to diversion according to the needs of customers. 
Only very small occasional lots now find their way on to 
the market, and these are quickly taken up. There has 
been, during the past few weeks, rather a holding back 
with regard to the placing of forward delivery orders on 
account of the price uncertainty, consumers being content 
for the most part to cover their needs for just two or three 
weeks ahead. East Coast mixed numbers of hematite are 
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at 122s. 6d. for home consumption, and 147s. 6d. for export 
to the Allies. 


Iron-making Materials, 


Deliveries of foreign ore are being fairly well 
maintained at the improved level of the past few weeks. 
Much satisfaction is expressed at the improvement which 
has recently been brought about on the North-East Coast 
in the discharging of ore cargoes. Coke is in adequate 
supply, with good medium furnace kinds about 35s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


After the severe pressure of the past few months 
the break occasioned by the Christmas holidays was 
welcomed by employers and men alike in the manufactured 
iron and steel trades. The majority of the works are 
closed down for a full week, and it is hoped that operations 
will be resumed in earnest on Monday morning. Through 
out the year the trades have been working at their fullest 
capacity on the production, directly or indirectly, of 
munitions of war, and huge as outputs have been it has 
seemed almost impossible to make any impression on 
demand. Recently special efforts have been made to 
expand the production still further in the steel works in 
this district, and it is expected that a number of additional 
furnaces will be started early in the New Year. A 
new large Talbot steel furnace has, quite recently, been 
put into operation at the Cargo Fleet Iron and Steel Com- 
pany’s works, where in the enlarged steel shop there are 
now six Talbot furnaces at work. No announcement is 
yet to hand as to the anticipated readjustment in prices. 
The following are the principal quotations for home trading: 
-——Steel ship plates, £11 10s.; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; iron ship rivets, £19 10s.; 
common iron bars, £13 15s.; best bars, £14 5s.; double best 
bars, £14 12s. 6d.; iron ship angles, £13 15s.; steel hoops, 
£17 10s.; sheets produced by steel re-rollers, above 1 . 
thick, £16 ; 4,in. and under to 16 gauge inclusive, £16 5s.; 
under 16 gauge to 20 gauge, £16 15s.; under 20 gauge-to 24 
gauge, £17 ; under 24 gauge to 26 gauge, £18 ; steel rounds, 
squares, &c., £12 10s. The following are nominal quota- 
tions for export :—Common iron bars, £15 5s.; best bars, 
£15 10s.; double best bars, £15 17s. 6d.; treble best bars, 
£16 5s.; packing iron, £13 10s. to £14 10s.; packing tron, 
tapered, £15 15s. to £16 10s.; iron ship angles, £15 to 
£15 10s.; iron ship rivets, £21 ; steel bars, basic, £16 10s. to 
£17 10s.; steel bars, Siemens, £16 10s. to £17 10s ; steel ship 
plates, jin. and upwards, £13 10s.; yin., £13 15s.: *in., 
£16; }in., £18; steel joists, £13; steel sheets, singles, £20; 
steel sheets, doubles, £22; steel hoops, £19 to £19 10s.; 
steel strip, £17 10s. to £18 10s.; heavy steel rails, £12 5s. 
to £13 5s. 


The Coal Trade. 


The Northern coal trade does not display much 
change. Business, from a market point of view, hardly 
exists, for though the home trade is active, and requisition 
shipments of steam coals are tolerably good, none of this 
business comes directly on the market, being arranged for 
in routine fashion at the usual statutory prices. Foreign 
business was never so dull, and there is no sign of its 
improving. There is, however, some prospect of more 
trade coming to Durham, whose manufacturing coals are 
to be drawn upon for delivery into Yorkshire, and whose 
coke is to go forward to France in large quantities in place 
of Welsh coke, which is required to meet the pressure of 
home demands. Already the coke trade shows signs of 
improvement, and it is probable that coals will also brisken 
up soon, because of these deliveries into Yorkshire, and, 
secondly, because an increased trade in coke means a 
larger consumption of coking coal. It is rumoured that 
further regulations are likely to be issued with respect to 
the conditions attendant on the export of coal to neutrals, 
one of the objects being to enable the Government more 
effectively to regulate the foreign exchanges. As regards 
the question of small steam coals going to Scandinavian 
ports, it is stated that there is to be sanctioned a renewal 
of shipments to the Swedish State Railways under old 
contracts, on condition that a proportion of smalls is 
mixed with the large coal. The trade is apparently 
rather puzzled about this arrangement, as_ hitherto 
nothing but large screened coal has been allowed into the 
ships. The loading of unscreened coal has long been impos- 
sible, and the smalls have been held back to the overwhelm- 
ing supply of the home market. Huge quantities are now 
lying on the ground, where they have been cast as the only 
means of getting them out of the way. All classes of gas 
coals are fairly abundant, but are steadily held at the 
official minimum. Best steams, on the whole, show a 
rather improved situation, the output being more readily 
cleared. They are firm at unaltered prices. Second 
steams are still irregular. Plentiful supplies are on offer 
at nominal prices. Blyth and Tyne smalls show no 
alteration in the demand. For North Northumbcrlands 
there is a gooc forward inquiry, but limited facilities 
restrict transactions. Peas and nuts continue brisk for 
home requirements, and best descriptions are strong. 
For coking and smithy sorts generally there is a good home 
demand, owing to heavy coke inquiry. The household coal 
trade is very satisfactory and firm. Coke of all descriptions 
is in keen demand, both for home and export, and sellers 
have no trouble in clearing. The principal quotations are 
as follows :—Northumberlands: Best Blyth steams, 
29s. 6d. to 32s. 6d.; second Blyth steams, 25s. 6d. to 28s.; 
Tyne primes, 29s. 6d. to 32s.; North Northumberland 
prime steams, 29s. 6d. to 30s. 6d.; unscreened for bunkers, 
23s. 6d. to 25s.; household coal, 22s. 6d. to 23s. 6d. for the 
home trade ; 28s. 6d. to 32s. 6d. for export ; best Blyth 
smalls, 21s. to 22s. 6d.; North Northumberland smalls, 
22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 31s. 
to 33s. 6d. Durhams : Steam (locomotive), 31s. to 32s. 6d.; 
special Wear gas, 26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; 
second gas, 23s. 6d. to 26s.; ordinary bunkers, 26s. 6d.; 
best bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 
29s. to 33s. 6d.; peas and nuts, 3ls. to 33s. 6d.; coking 
coals, 26s. 6d. to 27s.; coking smalls, 19s. 6d. to 20s. 6d.; 
patent oven coke, 42s. 6d. to 45s.; blast-furnace coke, 33s. 
for home use, 42s. 6d. for export ; gas coke, 32s. 6d. to 35s, 





SCOTLAND. 
(From our own Correspondent.) 
The Merchants’ Position. 


Tue merchant trade is beginning to feel the con- 
tinued shortage of material, more especially in the export 
branches. A fecling has been gaining ground that there 
is a tendency in Government circles to overlook the mer- 
chant, and there seems to be a real danger of his being 
squeezed out altogether. The result of the growing restric- 
tions imposed by the Government has been to unite the 
trade in an organisation of self-defence. Active steps 
are being taken and representations are being made to 
the Ministry of Munitions and others in authority. The 
position is aggravated by the shortage of raw materials. 
Home supplies are improving, but are almost entirely 
devoted to Government work. The cutting out of 
the export trade has been a heavy blow. Many have 
made a determined effort to keep in touch with neutral 
markets, but the difficulties in the way are almost insur- 
mountable. On the cessation of hostilities, colonial busi- 
ness may provide an outlet for the bulk of surplus 
manufactures, but it seems to be a pity to lose touch with 
outside markets if it is possible at all to maintain inter- 
course. If the continuation of the war necessitates the 
eradication of the merchant, it will doubtless be difficult 
to come back to pre-war practices in the conduct of busi- 
ness, and consequently merchants have decided to take 
every possible step to protect their interests. 


Pig Iron. 


Scotch pig iron continues in strong request, 
especially hematite, the outputs of which are entirely 
consumed by local steel works. Ordinary brands are 
very difficult to secure, and, after home demands are 
partially satisfied, practically nothing is available for ship- 
ment. 


Approximate Prices. 


Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 
130s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
150s.; Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 
140s.; No. 3, 135s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; 
Shotts and Carron, at Leith, Nos. 1, 150s.; Nos. 3, 145s. 
per ton. 


Finished Iron and Steel. 


The pressure in the various departments of the 
steel and iron trades has become more intense than ever 
in view of the close of the year, and the holiday season. 
In spite of the enormous output supplies are still consider- 
ably under requirements, and a great effort is being made 
to prevent a shortage being experienced during the stop- 
page. At the steel works shipbuilding material and high 
tensile bars provide the chief sources of activity. Almost 
everything turned out is for Army or Admiralty purposes, 
and exports are practically non-existent. Sheets are very 
searce, and mills are not now accepting export orders. 
At the malleable ironworks a high rate of production is 
maintained. Apart from Government demands makers 
have large agricultural and general orders, mostly for 
home consumption. Only a small proportion of the latter 
business is possible, however. “Crown” quality iron 
bars are quoted £16 per ton, but £16 7s. 6d. has been paid 
for prompt deliveries. In the various branches of the 
engineering trade there is sustained activity, and the ship- 
yards are also fully engaged. 


Coal. 

There has been no appreciable alteration in the 
position of the Scotch coal trade. The hqgme market con- 
tinues good, industrial demands and household require- 
ments being heavy. In the West of Seotland district 
business is fair generally, but difficulty is experienced in 
controlling deliveries owing to a scarcity of wagons, and 
while most sorts are comparatively well cleared, there is 
no scarcity in supplies of any fuel, with the exception of 
some of the smailer stuffs. Ell coal is quoted f.o.b. at 
Glasgow, 26s. 6d. to 28s.; splint, 28s. to 30s.; navigation, 
30s.; steams, 27s. 6d.; treble nuts, 23s.; doubles, 22s.; 
singles, 21s. per ton. Conditions in the Lothians are not 
satisfactory. Exports are very much reduced and local 
demands are not sufficient to absorb outputs. Conse- 
quently there is a fair amount of lost time. Best steams 
are quoted f.o.b. at Leith, 26s. 6d.; secondary qualities, 
25s. 6d. per ton. The situation in Fifeshire is hardly 
so satisfactory as it was a week ago. Local demands are 
fair, but the collieries, generally, have difficulty in keeping 
going., First-class screened navigations are quoted f.a.s. 
at Methil or Burntisland, 29s. to 31s.; first-class steams, 
28s.; third-class steams, 24s. per ton. The prices quoted 
are only applicable to French and Italian business ; for 
other orders 2s. 6d. per ton must be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Pooling Scheme Rejected. + 


AN interesting position has arisen concerning 
coal export business to France. It will be recalled that 
when the limitation scheme came into operation in May, 
1916. the idea was that business for France should be 
conducted as far as possible through existing channels. 
This course, however, has not been altogether practicable. 
Firms which before the war and in the early days of the 
war had no business, or very little, with French importers, 
have since established good connections, while other 
firms which were engaged in the supply of coals to France 
have not been able to ship for the reason that as their 
coals were not for the railways or munition works, &e., 
they have not been able to get tonnage allocated to them. 
It was therefore considered that it would be more equitable 
if a pooling arrangement were adopted, and that after 
paying exporters a fittage of 3d. per ton for effecting 





their shipments, and, if necessary, their agents’ commission 
abroad, the profits should be pooled and distributed 
according to the percentage of shipments to France of 
each individua! firm for the period from January, 1913, 
to May, 1916, which is forty-one weeks. The voting at 
the meeting of coal exporters on Thursday in last week— 
20th inst.—resulted in thirty-six being against and sixteen 
for pooling, while on the tonnage basis, the majority 
against the scheme was 3,143,755, or nearly 50 per cent. 
Taking the aggregate quantity of coal shipped for the 
period, the total voting represented 80 per cent. When 
the exporters met to receive the figures, the pooling 
scheme was therefore declared to be defeated. 


Wage Awards. 


The award of the Committee on Production has 
been made in respect of an application by the South Wales 
and Monmouthshire district of the National Federation 
of Blast Furnacemen, on behalf of employees of the Ebbw 
Vale for standard rates for the blowing-in of furnaces at 
the No. 3 Victoria Furnace, Ebbw Vale. The finding is :-— 
(1) That the rate for the blowing-in shall be based on a 
minimum throughout of 800 tons for the following grades 
of workpeople, keepers, slaggers, car and bunkers hoistmen ; 
(2) in the case of bedmen, the minimum shall be 1050 tons ; 
and (3) that this award shall come into operation as from 
the beginning of the first full pay following the date of the 
award. Another award concerns an application by the 
Municipal Employees’ Association, on behalf of their 
members—male and female—employed in the certified 
occupations of the Cardiff Corporation. The Committee 
find :—(1) That men concerned, age eighteen years and 
over, shall receive from the beginning of the first full pay 
in January next, 16s. per week over their pre-war wages, 
payable at the rate of 2s. Sd. per day or per shift, all 
previous war wages or war bonuses which have been 
granted since the outbreak of war being merged in this 
amount of 16s. per week. The Committee made no order 
in regard to women. 


Current Business, 


Operations at the end of last week were of a very 
restricted character. Business, which had been very quiet, 
was practically all concluded for loading immediately 
before and after the holidays some days earlier, while on 
Monday transactions were at a standstill, as holiday 
conditions prevailed. Owing to the lack of empty wagons, 
numerous collieries were idle during the second half of last 
week, while for the first three days of this week holidays 
have ruled in the coalfield. Coals of all descriptions, 
excepting some of the bituminous qualities, have been in 
abundant supply. Patent fuel shows no change, but 
fortunately for two works, the output of which was held 
up for a day or two, owing to a dispute concerning the 
wages of men employed by the Glamorgan Canal Company, 
the trouble has been overcome to the extent that the men 
resumed work conditionally upon their grievances being 
remedied during the next three weeks. The patent fuel 
market has continued firm at 75s., but scarcely any 
business has been arranged. 


Schedule Prices (exclusive of 2s. 6d. increase). 


Steam coal: Smokeless best, 33s.; smokeless 
seconds, 3ls. 6d.; seconds, 30s. 9d.;  ordinaries, 30s.; 
best drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 18s. 
to 2ls. 6d.; washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No 3 Rhondda large, 30s. $d.; smalls, 26s.; 
No. 2 Rhondda large, 27s.; through, 22s. and 23s. 6d.; 
smalls, 17s. and 19s.; best washed nuts, 30s.; seconds, 
28s. 6d.; best washed peas, 27s. 6d.; seconds, 26s. 6d. 
Patent fuel, 30s.; coke, 47s. 6d.; pitwood, ex ship, 75s. 


South Wales Mining Research. 


Mr. George Knox, principal of the Tteforest 
School of Mines, has prepared a valuable report on the 
question of scientific research in the South Wales coal 
industry. He states that a scheme for scientific and 
industrial research may be organised and developed in 
two ways, the money to be provided either by the sub- 
scribing colliery companies and Government grants to 
form a research fund ; or by the colliery companies acting 
independently, which would enable the association to 
earry on its work without outside interference, and in the 
direction most suitable to the needs of the coalfield. The 
Board of Management of the South Wales School of 
Mines has already approved of a scheme which could be 
put into operation without delay, and which provides for 
research in (a) low-temperature carbonisation, including 
the microscopic investigation of coals ; (b) gas producers 
suitable for Welsh inferior coals and smokeless fuels 
produced by low-temperature carbonisation ; (c) investi- 
gation of South Wales clays, silica rocks, and dolomites 
for making highly refractory bricks ; (d) ferro-concrete 
supports for underground workings. Principal Knox 
estimates the cost of carrying out (a) and ()) in the 
laboratories, including the chemical and microscopic 
analyses, and the investigations into the best forms of 
retorts and producers for the gasification or low-tempera- 
ture carbonisation of coals, at £1630 per annum, with the 
employment of a chief and assistant chemist, a geologist, 
a mechanical engineer, and a labourer. The investiga- 
tions into South Wales clay would cost another £750 a 
year. The ferro-concrete investigations could be started 
at once, if guided by an experienced engineer, at any 
colliery to be chosen as best suited for the purpose. The 
estimated total capital expenditure, including new work- 
shops, smithy and foundry, would be £18,700 tor buildings 
and equipment. Salaries would amount to £3350, and a 
levy of a farthing per ton from subscribing colliery com- 
panies would produce the whole capital expenditure, and 
pay the salaries for two years. Principal Knox suggests 
that when the first investigations had reached a suffi- 
ciently advanced stage a plant should be erected on a 
commercial basis at a colliery or a power station where the 
gases could be utilised for power production and the by- 
products sold. The investigations might be continued 
whilst the process of carbonisation was being established 
and developed at suitable centres. The erection of a 
large central plant would follow, where the tars and all 
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the by-products could be treated in bulk. If the investi- 
gations in clay, &c., proved satisfactory, works could be 
established in the vicinity of the deposits, and operated 
by the power produced at the carbonisation installations. 


Tin-platers and Steel Workers. 


The arrangement concerning the war bonus 
which was come to in London last week, by the repre- 
sentatives of employers and workmen in the tin-plate 
and steel works, with the assistance of Professor Mac- 
donald, of the Ministry of Munitions, has now been 
confirmed, so that as from December 24th the following 
war bonuses will be paid at both the tin-plate and Siemens’ 
steel works :—Weekly earnings up to 20s., 524 per cent.; 
20s.. 1d. to 30s.,'72$ per cent.; 30s. 1d. to 40s., 62 per cent. 
40s. Id. to 50s., 624 per cent.; 50s. 1d. to 60s., 60 per cent.; 
60s. 1d. to 70s., 50 per cent.; 70s. 1d. to 100s.,42$ per cent.; 
over 100s., 40 per cent. 


Mining Timber Restrictions. 


South Wales coalowners have received notifica- 
tion from the Board of Trade (Coal Mines Department) 
of directions regarding stocks, prices, and contracts 
relative to pitwood and other mining timber. It is pro- 
vided that no colliery shall possess stocks of pitwood 
exceeding twelve months’ supply. The following are the 
maximum prices which collieries are permitted to pay 
upon any contracts or “spot” or other purchases made 
after 19th December for the various classes of pitwood 
and other mining timber, and any purchases of standing 
timber must be made at such prices as will enable the 
colliery to conform to the schedule :—Collieries in South 
Wales, Gloucester and Somerset net prices for home- 


grown timber, delivered on rail at colliery sidings, 
and French, Portuguese, or Spanish ex ship, not 
exceeding 60s. per ton for hard wood and 65s. per 


ton for soft wood. As regards collieries elsewhere in 
England and Wales the scale of maximum prices for pit 
props—home-grown timber—mixed woods, ranges from 
12s. 6d. per 100 lineal feet for 2}in. diameter, up to 80s. 
per 100 lineal feet for 7in. diameter. In the case of 
collieries requiring all larch these prices may be increased 
by not more than 10 per cent. For home-grown timber 
—other than pit props cut to lengths in the round for 
which above scale applies—both soft woods and hard 
woods delivered, the maximum prices shall not exceed 
2s. 3d. per cubic foot tape over bark, and for pure larch 
2s. 7d. per cubic foot. All existing contracts for the 
purchase of pitwood or mining timber, which involve any 
excess over the above maximum prices, or involving 
delivery sunsequent to June 30th, 1918, must be sub- 
mitted to the Controller of Coal Mines for his inspection, 
and, if necessary, for directions or advice as to revision. 





Newport. 


The market in Monmouthshires has shared in the 
inactivity prevailing, owing to most colliery salesmen and 
exporters have made their arrangements for the holiday 
period. Schedule prices (exclusive of 2s. 6d. extra) :— 
Steam coal: Best Newport Black Vein large, 30s.; Western 
Valleys, 29s.; best Eastern Valleys, 29s.; other sorts, 28s.; 
steam smalls, 18s. to 20s. Bituminous coals: Best house, 
33s.; seconds, 30s. 9d. Patent fuel, 30s.; pitwood, 
ex ship, 75s. 


Swansea. 


Holiday conditions have ruled on the market 
since our last issue, with the result that there has been no 
business of any account. Schedule prices (exclusive of 
2s. 6d. increase) :—Anthracite : Best breaking large, 30s.; 
second breaking large, 29s.; third breaking large, 27s.; 


Red Vein large, 25s. 6d.; machine-made cobbles, 39s. to 
42s. 6d.; French nuts, 39s. to 42s. 6d.; stove nuts, 39s. to 
42s, 6d.; beans, 31s. to 35s.; machine-made large peas, 





20s.; rubbly culm, lls. to 13s.; duff, 6s. 6d. to 8s. Steam 
coal: Best large, 30s.; seconds, 27s.; bunkers, 22s. and 
23s. 6d.; smalls, 17s.and 19s. Bituminous coal: Through 
and through, 27s.; smalls, 24s. Patent fuel, 30s. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 


Headquarters, Balderton-street, Oxford-street, W. 1. 
ORDERS 


For the week ending January 5th, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 


Officer for the Week.—Lieut. C. E. Campbell. 

Next for Duty.—Lieut. W. J. A. Watkins. 

Monday, December 31st, 1917.—No. 3 Company, 6.30-8.30. 
Recruits’ Drill, 5.30-8.30. Signalling Section, 6.30-8.30. 

Tuesday, January ist, 1918.—Lecture on Demolitions, 6.30, 
by Captain Fleming. Physical Drill, 7.30. 

Wednesday, January 2nd.—No. 1 Company, Drill, Knotting 
and Lashing, 6.30 to 8.30. Reeruits’ Drill, 6.30. 

Thursday, January 3rd.—No. 2 Company, Drill, Knotting and 
Lashing, 6.30 to 8.30. Recruits’ Drill, 8.30. Signalling 
Section, 6.30 to 8.30. Ambulance Section, 6.30 to 8.30. Medical 
Examination of Recruits, 6.30 to 8.30. 

Friday, January 4th.—Musketry, 5.30 to 8. 

Saturday, January 5th.—Entrenchments, &c., 2.45 to 4.45. 
Recruits’ Drill, 2.45 to 4.45. 

Sunday, January 6th.—Commandant’s Parade at Waterloo 
Station (opposite No. 10 Platform), 8.45 a.m., for work at Esher. 
Uniform, haversacks, and water bottles and mugs. Mid-day 
rations to be carried. : 

Note.—All drills and parades will be at headquarters unless 
otherwise stated. 

Volunteers are reminded that the range at Belvedere-road 
is now closed, and all musketry will be done at headquarters. 
No member of the Corps or other person will be allowed in the 
Officers’ Mess, the Lecture Room, the Canteen, or the Galleries 
during the time the range is open. 

Recruits will attend for Engineering Instruction with the 
Companies. j 

By order, 
MAcLEOD YEARSLEY, 
: Captain and Adjutant. 
December 29th, 1917. 











OIL-FIRED CASE HARDENING FURNACE 


MONOMETER MANUFACTURING CO., LIMITED, ASTON, BIRMINGHAM, ENGINEERS 

















| Piceadilly, W. 


OIL-FIRED CASE HARDENING FURNACE. 


A NEW type of oven furnace, illustrated herewith, 
heated by oil fuel, has recently been constructed by the 
Monometer Manufacturing Co., Limited, of Whitehouse- 
street, Aston, Birmingham, for case hardening. The aim 
of the company was to produce a sound, robust furnace, 
which should be capable of meeting the rough usage 
generally meted out to furnaces, and which should possess 
a high efficiency. The front and back plates are of strong 
castings, made of a mixture of iron, specially designed 
to suit the heat conditions, and the sides and top are built 
up of thick steel plates, while the refractory material has 
been made of exceptional thickness so as to minimise loss 
of heat. The door is of the counterbalanced vertically 
sliding type, and a special device has been introduced 
for ensuring a tight joint between the face of the door 
and the adjacent face of the furnace front. This is a 
detail which is too often overlooked, and consequently 
a large volume of heat is lost. In the furnace under 
consideration, we understand that a wedge action effec- 
tually seals the joint, but does not prevent easy manipu- 
lation of the door. ‘ 

The company’s monometer oil-fuel burner is fitted at 
the back of the furnace, and a special spreading arrange- 
ment is embodied to distribute the flame and heat uni- 
formly below the floor of the furnace. Ajnumber of 
vertical flues convey the products of combustion from 
the chamber below the furnace floor into the heating 
chamber proper, the burnt gases finally making their exit 
through the top flue, which, it may be mentioned, is pro- | 
vided with a regulating indexed damper. The company’s 
patented arrangement for pre-heating the air supply by 
passing it through metallic coils embedded in the brick- 
work, is fitted so that the recuperative effect may be taken 
advantage of, and a high fuel economy and heating effi- 
ciency obtained. The makers state that the oil burner 
and combustion arrangements have been made to con- 
sume all grades of fuel oil without smoke, and that the 
distribution of heat throughout the furnace interior is as 
uniform as is necessary to meet the requirements of case 
hardening, &c., satisfactorily. The furnace is covered 
by patents of Mr. I. H. Hall, managing director of the 
company. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, DECEMBER 29ru. 

Royat InstTiITvTION oF GREAT Britarin.—Albemarle-street, | 
Piccadilly, W.1. Christmas Lecture: (2) ‘ Electricity and | 
Electric Currents,”’ by Professor J. A. Fleming. 3 p.m. 


TUESDAY, JANUARY Isr, 1918. 


Royat InstiruTIioN oF Great Britatn.—Albemarle-street, | 
Piccadilly, W.1. Christmas Lecture III., ‘‘ The Electric 
Current as a Heater and Chemist,” by Professor J. A. Fleming. | 
3 p.m. 


THURSDAY, JANUARY 3rp. 


Roya Institution oF GREAT Brrttatn.—Albemarle-street, 
Piceadilly, W.1. Christmas Lecture IV., ‘‘ Electricity as an 
Illuminator and Doctor,’ by Professor Fleming. 3 p.m. 


SATURDAY, JANUARY Oru. 
Roya Institution oF GREAT Berrrain.—Albemarle-street, 


| involved in the complete solution of 


1. ~ Christmas Lecture V., ‘‘ Electrie Dynamos 
a. 


Motors, Transformers, and Railways,” by Professor 
Fleming. 3 p.m. 
MONDAY, JANUARY Tru. 
Junion InstiruTION OF ENGINEERS: NORTH-WESTERN 


Section. Paper on “ British-made Machine Tools,” by Mr. 
C. W. B. Crossley, Manchester Photographic Society’s Rooms, 
Manchester. 7.30 p.m. 


TUESDAY, JANUARY 8ru. 


{Roya InstrruTion oF GREAT Brirarin.—Albemarle-street, 
Piceadilly, W. 1. Christmas Lecture VI., ‘‘ Electric Telegraphs 
and Telephones,’ by Professor J. A. Fleming. 3 p.m. 








Tue Royat InstrrutTion oF Great Brirain.—The following 
is a list of the Friday discourses during the before Easter session 
as at present arranged :—January Lsth, Professor Sir James 
Dewar, F.R.S., “ Studies on Liquid Films”; January 25th, 
Professor John 8S. Townsend, F.R.S8., ‘“* The Motion of Electrons 
in Gases’; February Ist, Professor A. 8. Eddington, F.R.S., 
‘* Gravitation and the Principles of Relativity ’’ ; February 8th, 
Dr. E. H. Griffiths, F.R.S., ‘‘ Science and Ethics’ ; February 
15th, ‘‘ Dr. E. H. Starling, F.R.S., ‘‘ The Mechanism of the 
Heart’; February 22nd, not yet arranged; March Ist, Pro- 
fessor Arthur G. Green, F.R.S., ‘‘ The Modern Dye-stuff In- 
dustry,” ; March 8th, Dr. Edwin H. Barton, F.R.S.,‘‘ Vibrations : 
Mechanical, Musical, and Electrical’’; March 15th, not yet 
arranged ; March 22nd, Professor Sir J. J. Thomson, O.M., 
Pres. R.S., ‘* Radiation from System of Electrons.” 


Royat Mereororoaicat Socirety.—The usual monthly 
meeting of this society was held on Wednesday, the 19th 
December, at the Society’s Room, 70, Victoria-street, West- 
minster, Major H. G. Lyons, D.Sc., F.R.S., president, in the 
chair. Mr. P. Bolton read a paper on ‘‘ The Computation of 
Wind Velocity from Pilot Balloon Observations.” In this 
problem the required wind velocities occur as the bases of a 
succession of triangles in which two sides, a and b, and the 
included angle C are obtained by simple calculations from theo- 
dolite observations. To solve such triangles directly by the 
ordinary slide rule method, the two numbers a b on the loga- 
rithmic scale must be brought into coincidence on the loga- 
rithmic sine scale with two angles differing by the magnitude of 
the angle C. When this has been done the otler elements of the 
triangle can be read off directly. The paper suggests a means of 
reducing the labour of setting the scales. A prepared chart of 
logarithmic sine curves is used, which in effect takes the place of 
the logarithmic sine scale of the slide rule. The other scales are 
re-arranged with a view of Hemageg | the arithmetical work 

the problem. A paper by 
Mr. E. G. Bilham, entitled ‘‘ The Use of Monthly Mean Values 
in Climatological Analysis,’’ was also read. The objects of the 
paper are (1) to determine to what extent computations, based 
on calendar monthly mean values, are vitiated by the fact that 
the latter are of unequal length, and (2) to provide means of 
applying numerical corrections on account of errors arising from 
this cause. ‘The mean month is defined as an exact one-twelfth 
division of the year, or 30.437 days, and that period is used as the 
standard to which the results derived from the actual months are 


| reduced. The matter is of special interest in connection with the 


computation of Fourier co-efficients to represent the seasonal 


| variation of a meteorological element such as temperature. 
| Regarding the year as a cycle of 360 deg., errors arise from the 


fact that the monthly mean values will in general differ by small 
amounts from the ordinates of the curve corresponding to 
15 deg., 45deg., &c. The corrections to be applied to the original 
monthly means and to the Fourier amplitudes have been 
determined. The use of these corrections is suggested as an 


| alternative to the employment of five-day means in cases where 


special accuracy is required 
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BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


111,222 (3756 of 1917). March 15th, 1917.—Srmencer, Alfred 
George Langdon, Langdon Engineering Works, Northam, 
Southampton. 
his is a silencer for internal combustion engines, and 

comprises a vessel the upper portion of which has a water- 

jacketed chamber, and an inlet A connected with the exhaust 
from the engine. The main and lower portions of the vessel 

are provided with a horizontally corrugated inner vessel C 

which fits into the main vessel and forms a continuation of the 

water jacket. The upper portion of this inner corrugated 
vessel screws into or is otherwise connected with the chamber 
portion of the water-jacketed inner shell of the upper portion 
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of the vessel. The base plate D of the corrugated inner vessel is 
perforated, and when in position forms the outlet for the cooled 
exhaust gases which pass through a flanged outlet B. The base 
plate is provided with a central bolt E extending up the chamber 
and provided with a series of circular plates which are placed 
so as to come in the centre of the respective corrugations of the 
inner vessel, so as to direct the exhaust gases into such corruga- 
tions. The side and outer shell of the main vessel is provided 
at its lower portion with a suitable water inlet by which water 
is supplied to the water jacket, which flows through the jacket 
to the top of the vessel, where it is ultimately discharged 
November 22nd, 1917. 


BATTERIES AND ACCUMULATORS. 


111,247 (7571 of 1917). May 25th, 1917.—Barrery CHARGING, 
Igranic Electric Company, Limited, 147, Queen Victoria- 
street, London, E.C, (a communication from abroad from 
the Cutler-Hammer Manufacturing Company, Milwaukee, 
Wisconsin, U.S.A.). 

This invention is for a battery charging equipment, the 
essential feature of which is the employment in series with the 
hattery of a series lock-out switch, as an automatic regulating 
moans to restrict the initial surge of current through the battery 
circuit. and exclude the resistance from the circuit when normal 
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conditions prevail. The battery B is shown as initially connected 
across the line L—L! for charging, the continuity of its circuit 
being controlled by a switch M. A resistance R is included in 
series with battery B for reducing the initial surge of current 
therethrough to a desirable value and a ** lock-out ”’ switch S is 
provided automatically to exclude said resistance under certain 
electrical conditions.—November 22nd, 1917. 


TRANSMISSION OF POWER. 


111,158 (16,422 of 1916). November 16th, 1916.—Muttieie 
Repvuction Grartne, The Hon. Sir Charles Parsons, 
K.C.B., and others, Heaton Works, Neweastle-on-Tyne. 

In trains of. gearing having an intermediate shaft carrying a 
gear wheel and pinion the principal forces acting on the inter- 
mediate shaft of the gear train will in general be the tooth 
reactions of the gear wheels on the shaft and the weight of the 
whole shaft. These forces are sustained by the pressures on the 
bearings. In cases in which the forces arising from the tooth 
reactions act in an upward direction, at some loads these forces 
may be together just sufficient to overcome the weight of the 
shaft and the shaft will rise in its bearings, and in general the 
end towards which the pinion lies will rise first, since this is the 
lighter end of the shaft, and at the same time is subject to greater 
forces from the tooth reactions. 





range offloads at which the shaft will tend to lie obliquely 
between itsQbearings, and with the clearances which it is 
necessaryato provide for high speed journals in practice the 
shaft will lie obliquely for these intermediate loads, thus throwing 
the{teeth of the wheels out of alignment with the teeth with which 
they have to engage, thus producing unsatisfactory distribution 
of pressures and high local stresses on the teeth. The present 
invention consists in employing a balance weight on the inter- 
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mediate shaft, so arranged that the centre of gravity of the shaft 
taken as a whole substantially coincides with the point at which 
the resultant of the other vertical forees acting on the shaft 
crosses the axis. Fig. 1 shows a plan of single power unit 
double reduction gearing in which the intermediate shaft FE is 
provided with a balance weight H. Fig. 2 is a diagram of the 
forces acting on the intermediate shaft.— November 16th, 1917. 


111,217 (2767 of 1917). February 26th, 1917. 
Bertrams, Limited, St. Katherine’s Works, 
Edinburgh, and another. 

This is a positive clutch consisting of two sleeves arranged 
one within the other on the driving shaft, and engaging one 
with the other by means of projections, recesses, and flexible 
pads. The arrangement is shown in the sectional drawings. 
A sleeve A, which slides on the driving shaft B, is arranged to 
transmit the rotary motion of the shaft, by means of feathers C. 
On the sleeve projections D are formed against which flexible 
pads E act. Over the sleeve is fitted another sleeve F, which 
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earries claw clutches, and in this sleeve recesses G are formed 
to receive the pads. A groove H is formed in the sleeve F for 
operating levers of any type. Corresponding clutch claws J 
would be formed either on the pinion of the machine or on a 
separate sleeve K, carrying a pinion or wheel in any suitable 
manner, to connect with the claw clutch L, this sleeve or 
pinion riding loosely on the driving shaft. The two parts A 


and F are locked on the bayonet prineciple.—November 22nd, 
1917. 


LIGHTING AND HEATING. 


111,249 (8051 of 1917). June 5th, 1917.—BurRNerRsS For 
Heavy Ors, Jean Baptiste Steurs, 9 Rue Collard-Trouillet, 
Seraing-lez-Litge, Belgium. 

This is an improved burner for furnaces using heavy oils. 
Primary low-pressure air is admitted by a nozzle B, adjustable 
relatively to a seating H, by suitable means such as fly-nut I, 
the nozzle being free to slide but prevented from rotation by 
flats J, K. The oil is admitted by a branch E to the chamber G 
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surrounding the nezzle B. The atomised oil and low-pressure 
air from the valve seating H is injected into a mixing chamber 
or nozzle C wherein an intimate mixture is effected. The 
mixture is therefore discharged from the chamber C under very 
low pressure, being drawn into the furnace by the high-pressure 
air, inducing with the discharge a quantity of atmospheric air 


1 . : : ; 
There will, therefore, be a {for the complete combustion, and which enters the furnace in 





abundant quantity owing to the conical form of the front 
nozzle D. The front nozzle D is mounted on the union or head F 
of the supply tube A, surrounding the central chamber or nozzle 
C, which is arranged centrally in the body of the burner.— 
November 22nd, 1917. 


MOTOR CARS AND ROAD TRAFFIC. 


111,242 (6115 of 1917). April 30th, 1917.—CaTERPILLAR 
Tractors, Caterpillar Tractors, Limited, 60, Queen Victoria- 
street, London, E.C. (a communication from the Holt 
Manufacturing Company, Stockton, Cal., U.S.A.). 

This is an improved form of equalising beam arranged on the 
front end of the main frame and secured at its ends to the front 
extremities of the truck frames, while giving a three point 
suspension. It is specially adapted for the lighter kinds of 
tractors. Fig. 1 is a side elevation of a tractor embodying this 
invention, and Figs. 2-4 are details. The main frame A is 
supported at each side upon a roller truck mechanism, comprising 
a longitudinal truck frame B having a forwardly and upwardly 
inclined looped extension C terminating in line with the extreme 
front end of the main frame. The truck frame B carries, near 
its rear end, a series of flanged rollers D which operate upon an 


NONI, 242 








endless, flexible track FE, the latter running around a rear 
driving sprocket wheel F, journalled direetly upon the main 
frame, and a front blank idler wheel G. The front ends of the 
opposite truck frame extensions C are joined by an equaliser 
bar H which has pendent links J connecting with the extensions 
by means of gimbal joints K. aring centrally upon the 
equaliser bar is a member L, pivotally connected thereto by 
means of a fore and aft pin M, the member being secured to the 
front end of the main frame and constituting the sole su »port 
for this portion of the frame. The rear end of each truck frame 
earries a compressible helical spring N, upon which rests the 
rear end of the main frame by means of outstanding channels O 
seated upon the springs. Thus there are two supports, one at 
either side, for the rear of the main frame, which, with the 
single support at the front, constitute a three-point suspension 
capable of great flexibility.—November 22nd, 1917. 





MACHINE TOOLS AND SHOP APPLIANCES. 


109,787 (8865 of 1917). June 20th, 1917.—Apparatus FOR 
CHARGING INGOTS INTO FuRNACES, Louis Renault, 15 Rue 
Gustave Sandoz, Billancourt (Seine), France. 

Tlis apparatus is intended for charging cylindrical objects 
into furnaces and automatically discharging them, when heated, 
at the other extremity of the furnace. As will be seen in 
Figs. 1-3, it comprises a vertical passage C havingarest E 
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adjoining a horizontal passage D leading to the inclined floor A 
of the oven and a block F having two projections H of different 
lengths, which can be advanced by a reciprocating motion for 
causing the removal of a piece from the charging passage, its 
entry into the oven and the displacement of the ingots placed 
side by side on the floor of the oven.—November 22nd, 1917. 


111,196 (526 of 1917). January 10th, 1917.—BeELtT-sHIFTING 
Mecuanism, George Samuel Baker, of Joseph Baker and 
Sons, Limited, Hythe-road, Willesden Green. : 

Figs 1, 2 and 3 are a front and end elevation and plan of this 
improved mechanism, the object of which is to provide a means 
such as is used with lathe countershafts for ensuring that when 
the fast or loose pulley for one speed is in operation, the similar 
pulley for another speed will be out of operation. The correct 
operation of the device depends upon a box cam J mounted on 
the shaft K so that the cam can be readily rocked or rotated 
manually by means of a chain passed round the pulley L. The 
cam is so designed and placed that when it is in a central or 
normal position, that is to say, with its major axis vertical, 
the rods E, F and consequently the forks D will be so positioned 
that both belts will be on their respective loose pulleys and no 
movement will be communicated to the machine, but when 
rocked in one or other direction, or when moved into a different 
position, as illustrated in Fig. 1, either the belt for the fast 
high-speed pulley, or that for the fast low-speed pulley, will be 
actuated in order to bring its respective pulley into operation 
and thus drive the machine at one or other speed, the belt for 
the other speed meanwhile remaining on its loose pulley. 1 will 
thus be seen that the two fast pulleys can never be simultaneously 
in operation, and the cam-groove Lis so shaped that when one ct 
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other of the fast pulleys is fully thrown in it is positively held in 
such position against accidental displacement until the cam 
is again purposely rocked or rotated, this being effected in the 
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ease illustrated by causing the two rollers G, H, to lie in alignment 


over a dead centre. November 22nd, 1917. 


SHIPS AND BOATS. 


108,666 (7108 of 1917). May 17th, 1917.—REINFoRCED 
Concrete Boars, Harald Aifsen, Porsgrund, Norway. 

This is an improved method of constructing and laune hing 
reinforced concrete boats. Figs. | and 2 are sectional views of 
the boat and lathings, and Figs. 3 to 7 show cross sections of the 
boat after launching and in different stages of the turning over 
process. A is the hull, B and C the outside and inside lathing, 
and D is the platform on which the boat is built. Air- tight 
compartments E are provided on each side of the hull and air- 
outlets. F in the bottom. The outside lathing is arranged so 
that if extends along the vertical sides of the boat only, while 
the hull is cast or plastered on the interior lathing only. The 
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latter may consist of large boards or sections which fit together 
to form a definite structure,and may be easily taken apart. 
After the ship has been launched it will first float in the position 
shown by Fig. 3, but as the air is let out through the holes F in 
the bottom and displaced by water, it will sink till it arrives in 
the position shown by Fig. 4 in which the ship’s weight is 
equalised by its buoyancy. As the air-tight compartments in 
this position are in the lowest part of the ship while the heavy 
bottom is at the top, it is evident that its equilibrium will be 
unstable, and it will therefore have a tendency to turn over on 
its own accord, as shown by Figs. 5 and 6, the points G and H 
in Figs. 4-7 indicating the centre of gravity and the centre of 
buoyancy of the ship, during this movement.— November 22nd, 
1917. 


MISCELLANEOUS. 


109,605 (5459 of 1917). April 18th, 1917.—SusPpENs1on 
Bripces, Gaston Leinekugel le Coeq, the Ar-enal, Cherbourg, 
France. 

The object of this invention is to construct a rigid suspension 
bridge with double ares, of which the elements are all removable. 
The bridge shown in Fig. 1 comprises two principal suspension 
trusses connected at a central junction A, where all the cables 
are terminated by crossheads and adjustable stirrups fixed on 
one or several pins united together by straps or bands, the 
whole constituting a single joint. The trusses are respectively 
secured to expansion saddles B, C resting on masonry towers 
or metal arches, and held in place by means of retaining cables. 
ach of the trusses is composed of upper and lower members D 
and E, each formed by double ares comprising groups of cables. 
The truss members are connected by metal struts F, which 
support the bridge platform G by suspension rods H. Figs. 2 
and 3 show on a larger scale the details of a joint of the upper 


member, This upper member D is composed by two groups of 








| six cables J and K connected by the special removable devices L, 


which also connect the joint pins with the cables. ‘The struts M 
are designed in accordance with the maximum stresses developed, 
and by means of suitable straps N supporting sections are formed 
at the joint pin. The cable ties O which also connect the lower 
and upper members aré terminated by cross-heads P through 


N°109,605 
£ 


B 








which adjustable stirrups Q are passed, making one turn round 
the pin. These stirrups are held in the crossheads P by screws R 
which enable the tension of the ties to be regulated. The lower 
member of the truss is similar to the upper member above 
described, but the stirrups of the suspension rods also pass round 
the lower joint pins.—-November 22nd, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture 
which right when acquired can be retained after the war—and 
has been specially compiled for Tur ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On each of three of the patents given below £18, and on 
each of the remainder £11 have been paid in renewal fees 


No. 19,227/12.—Internal combustion engines; valve gear 
In valves operated by cams and closed by springs, means are 
provided for positively closing the valves if the springs should 
be ineffective. Krupp Akt.-Ges.. Germaniawerft, F., Germany. 
Dated December 18th, 1911. 

No. 19,673/12.—Small arms: breech actions ; sliding-breech 
block. Relates to automatic guns having laterally swinging 
loeking leyers, one of which is connected with a safety lever 
which locks the trigger mechanism when the breech is unlocked, 
and consists in constructing the safety device as a two-armed 
lever pivoted on a vertical pivot and engaging the sear-operating 
member by means of a hook on its rear arm when the breech is 
unlocked. The hook is bevelled laterally, so that as it is swung 
sideways, during the unlocking of the breech, it engages the edge 
of the sear-engaging hook and disengages it from the sear. 
Mauser, P., Germany. Dated December 6th, 1911. 

No. 19,758/12.—Making combs. Relates to the process for 
making combs by blowing two celluloid sheets into moulds, 
and consists in providing an additional layer of celluloid at that 
end of the comb where the fine teeth will be situated. The 
fine teeth may be simultaneously formed by pressing, or that 
portion may be moulded as a blank in which the fine teeth are 
subsequently cut. Rheinische Gummi-und Celluloid Fabrik, 
Germany. Dated December 16th, 1911 

No. 19,849/12.—Enamels. Relates to hydrated or anhydrous 
metal compounds containing alkali for clouding white enamels, 
glass, &c., and consists in using from 2 to 7 per cent. of alkali, 
the amount being preferably between 3 and 4 percent. Vereinigte 
Chemische Fabriken Landau, Kreidl, Heller and Co., Vienna. 
Dated November 4th, 1911. 

No. 19,911/12.—Calcining limestones. Limestone containing 
a low percentage of carbonate of lime is calcined in a rotary 
kiln of the kind through which the materials and the heating 
gases are passed in the same direction. The calcined product 
is slaked if necessary, ground with 2 per cent. of plaster of paris 
and then made up into mortar in the usual way. Staszewski, 
G. von, Germany. Dated September 2nd, 1911. 

No. 19,920/12.—Ordnance ; field carriages. Relates to field 
carriages of the kind in which the wheels can be rocked about 
vertical pivots so that the carriage may be traversed about a 
spade pivot by a toothed gear actuated by a hand wheel. Accord- 
ing to the invention, a pointer in preximity to the hand wheel 
is moved when the gun-layer traverses the upper carriage 
about a pivot in the trail by the fine traversing gear. If a 
moving target is to be followed, the man at the hand wheel 
operates his gear so as to traverse the carriage in the direction 
indicated by the pointer, and thereby roughly follows the target, 


Cam TY. 
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leaving only a fine adjustment to be made by the gun-layer. 
Krupp Akt.-Ges., F., Germany. Dated November 20th, 1911. 

No. 19,990/12.—Vehicle frames. A trussed frame is rendered 
elastic by using springs for the strut members. The pitch of 
the springs may be small, so that they become rigid after a certain 
amount of compression, or the pitch may be variable so that 
one end of each spring becomes rigid before the other. Motoren 
und Lastwagen Akt.-Ges., Germany. Dated September 2nd, 
1911. 

No. 20,260/12 —Lighting gas burners. Relates to pyrophorus 
gas-lighting devices in which an actuating member places the 
driver of the friction wheel in tension, and consists mainly in 
mounting the driver on the same axis as the actuating member. 
Halpern, A., and Pospischil, E., Vienna. Dated September 
7th, 1911. 








EDUCATIONAL INTELLIGENCE. 


A SPECIAL course of training on tiki those who desire to enter the 
Royal Air Services as pilots is to be started shortly at the East 
London College. No one doubts the importance of the Air SeT- 
vice to the future of this countey. The course put forward by 
the authorities includes :—Aeronautics, aeroplane engines, 
mechanics, physics, applied mechanics, engineering drawing 
and workshop, meteorology, together with astronomy and the 
compass. On this staff is one gentleman who is a member of the 
Inventions Committee of the Air Board, whilst others 
are assisting the Air Board in carrying out scientific research. 
A student who has taken such a preliminary course should be 
well qualified on entering the Government Service properly to 
benefit by the instruction -supplied by the Air Beard, which 
should enable him to. develop into a thoroughly efficient pilot. 








ALMANACS AND DIARIES. 


Tue approaching end of another year is announced by the 
appearance of diaries and almanacs and calendars for 1918. 
The first to arrive is a handsome production by Abdulla and Co., 
of New Bond-street. It is a monthly tear-off almanac of large 
size, the sheet for each month being illustrated by a picture from 
a well-known artist. Several of the reproductions are in colours, 
and they are all well done. The cover carries an effective 
reproduction of a water colour by Bernard Partridge.— 
From Jenson and Nicholson, Limited, varnish and japan 
manufacturers, of Stratford, we have received a combined 
pocket note-book and diary of the “ back to back” pattern, 
and from Wm. Asquith, Limited, of Halifax, an ingenious 
perpetual calendar which is set by turning a cardboard disc, 
and which covers the period of eleven years frem 1916 to 1926 
inclusive.—From Geo. Cradock and Co., Limited, of Wakefield, 
has come the usual wall calendar of the monthly tear-off type. 

We have received from George Fletcher and Co., Limited, of 
Derby, a wall calendar of the monthly tear-off type. ‘ 

From Henry Simon, Limited, of Manchester, has come the 
usual calendar, which is of the wall type, with daily tear-off 
sheets with specially large figures. 

THoveH not within the title, we may acknowledge in this 
place a useful leather Treasury note wallet and card case that 
the Lightfoot Refrigeration Company, Limited, of Queen 
Victoria-street, has been kind enough to send us. 

Apvams-Hypravtics, Limited, York._-From thisfirm we have 
received a folder giving some useful data concerning the Local 
Government Board requirements in connection with sewage 
disposal; the activated sludge system of purification; and 
brushwood percolating filters. 

Brown Brotuers, Limited, of Great Eastern-street, London, 
E.C., have sent us a ‘perpetual ealendar for desk use, consisting 
ofa s bevelled looking-glass with two apertures, one showing the 
month, and the other the days of the week with their dates. 
The former can be shifted so as to vary with the month. 

From Cammell Laird and Co., Limited, we have received 
their pocket-book and diary, with the familiar camel stamped 
on the cover. Inthe book are two interesting illustrations, one 
showing the Ma Robert, built in 1856, at Birkenhead, for the 
Livingstone expedition-—probably the first steel vessel—and the 
other the celebrated frigate, Birkenhead, of 1846. The calendar 
received from this firm consists of two cards, the first con- 
taining the calendar of the first six months in the year, and the 
second that of the second six months. Each card bears the 
reproduction in colours of two original paintings. The first is 
that of one of the company’s shell shops, in which women are 
busily at work, and the second shows the frigate Birkenhead, 
mentioned above. The latter is an exceedingly effective 
picture. 








THE AcTION OF SALT ON REINFORCED CONCRETE.—The follow- 
ing conclusions are drawn by Professor H. J. M. Creighton 
from his investigations of the action of salt and brine on rein- 
forced concrete, in an article in the Journal of the Franklin 
Institute :—(1) All concrete which is not water-proofed in some 
way is more or less porous to water and brine. (2) Brine readily 
softens the surface of concrete and, therefore, more easily 
penetrates to the reinforcements, on which it exerts a disinte- 
grating action that, owing to the attendant expansion gradually 
weakens the concrete, causing it to crack and split, and in 
some cases to fall away from the reinforcements. (3) The more 
porous the concrete, the more rapid the disintegration of the 
reinforcements through the action of brine. (4) Reinforced 
concrete floors which come in contact with brine will gradually 
develop leaks. These will be followed by incrustations of 
discoloured salt on the underside, where, later, iron-stained, 
hair cracks will develop running parallel to the reinforcements. 
As the deterioration progresses, the cracks will widen and, 
owing to the great expansive force of the accumulating iron 
oxide, the concrete will be gradually pushed from the corroded 
reinforeements and ultimately fall 
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‘he Secretary of State for 


INDIA in Council a in 1918 APPOINT 


Vor. CXXIV.—No. 3235] 
7 NATIVES of ols 


268 if found qualified, 
ASSISTANT ENG 


NEERS in the Indian 
Public Works and State Railway Tapert 
Candidates must be eligible under Cone 5 of the La cl 
tions, and, saye as provided in Clause 3 of the Regulations, 
must be not less than 21 and not more than 24 years of age on 
ist July, 1918. They must either have obtained one of certain 
recogn: sed University degrees or other distinctions in Engi- 
neering, or have passed the Associate Membership Examina- 
tion of the Institution of Civil Engineers. 
3lst_ March, 


Applications must reach the India Office by 


1918. Printed forms, together with information regarding the 
conditions of appointment, may obtained from the 
SECRETARY, Public Works Departmen, India Office, 
Whitehall. London, Sis ads x, 
India Office, Lond 
5th Decemtier, 1917. 903 


(\rystal Palace Schoolof Practical 


op ge a 
Painetrat : J. W. WILSON, M. Inst. C.E., M.1. Mech. EF. 
The NEW COURSE will COMMENCE on JANU ARY Orn. 
New Students enter at the School on the morning of January 
8th.—Prospectus sent on application to the PRINCIPAL. 871 


EAST LONDON COLLEGE. 


UNIVERSITY OF LONDON, 
Mice Env Roap, E. 1. 








Close to Stepney Green Station on the Underground Railway). 


PRELIMINARY COURSE 
IN SCIENCE AND ENGINEERING 
THE ROYAL AIR SERVICES. 


FOR 


The course will be open to young men between 17 and 174 
years of age who have received a good geuerai education and 
as a general rule, have attended either the public schools or 
secondary schools. Only those will be admitted who may be 
expected, after properly completing the course and attaining 
the requisite age, to be reasonably certain of acceptation for 
the Officers’ Cadet Wing, R.F.C. 


The Course will commence on Tuesday, 15th January, 1918, 
and will extend for about six months with a short vacation at 
Easter. The fee during War Time will be ten guineas for the 
Course. A medical certificate will be required as a preliminary 
of admission to the Course. 


The course includes lectures and practical work in 
AERONAUTICS ; PHYSICS; ELECTRICAL ENGINEER- 
ING ; MECHANICS; ENGINEERING DRAWING; AERO- 
PLANE ENGINES; METEOROLOGY ; THE COMPASS; 
ASTP.ONOMY ; also WORKSHOP PRACTICE. 


As the accommodation in the first term will be limited, 
applications for further particulars should be made at once 
to the Registrar or to the Principal, 


916 J. L Ss. HATTON, M.A. 





Neweastle- upon-T Tyne Education 


ATKINSON-ROAD JUNIOR DAY TECHNIC AL SCHOOL. 
WANTED, in April, 1918, a TEACHER of ENGINEERING 
for the above-named School. Salary £200 per annum, rising 
by £10 per annum to a maximum of £230 per annum. 
“The Teacher appointed may, if he so desires, avail himself 
of the provisions of the Local Superannuation Scheme. 
Application forms, to be obtained from the undersigned, 
will be received not later than 19th January, 1918. 
PERCIVAL SHARP. 
928 » tor of Education. 


Victoria J ubilee Technical 


STITUTE 
Je ho TECHNOLOGICAL RP NDI. BOMBAY 


TMENT OF ELECTRICAL 

ENGINER RING AND PHYSICS. 

Applications are invi'ed for th 1D OT of HEAD of the 
DEPARTMENT of ELECTRIC. AL ENGINEERING and 
PHYSICS of the Victoria Jubilee Technical Institute (Central 
Technological Institute. Bombay F 
renewable every sixth year. Salary “will commence at Rs. 700. 
Further particulars may be obtained from the Office of this 
Journal. Applications should be made so as to reach the 
undersigned on or before the 3ist March, 1918. 

The selected caadidate will be required to obtain a medical 
certificate of fitness fur work in India from a medical prac- 
titioner selected by the rd. 

D. E. WACHA, 


Honorary Secretary of the Board "of Trustees, 
Victoria Jubilee Technical Institute 
area: Technological Institute), 
Byeulla, Bombay, India. 932 











Leatherhead and District Water- 
WORKS CO. 

The Leatherhead and District Waterworks Co. offer for 
SALE two Worthington Tri — STEAM PUMPS in 
ae a good working o' 

Pump Plungers, 6; ~— “diameter ; capacity, 250 gallons 
i iano height of lift, t., with steam pressure of 60 Ib. 
per square 

No, 2: Pump Plungers, 7in_ diameter; capacity, 250 gallons 
per minute ; height of lift, 330ft., at steam pressure of 60 lb, 
per — inch. 

mps can be inspected by intending purchasers at the 
pumping station of the waterworks, and further information 
ting them obtained from Mr, E. H. Stevenson, M. Inst. 
rliament-street, Westminster, and negotiations as 
to the price made with him. 
By order of 7 on ‘da, 
OHN YOUNG, 
Secretary. 


946 


Offices of the Waterworks, 
North-street, Leatherhead. 





[ihe Great Indian Peninsula 
RAILWAY COMPANY 

The Directors are prepared to receive ate RS for the 

SUPPLY of the following STORES, n 
SPARE PARTS OF CARRIAGES. AND “WAGONS 

(Cast Steel Horn Plates). 

Specifications and forms of Tender rade e obtained at this 

office on payment of the fee for which 


Wanted, by by Old-established Pro- 


ESSIVE Firm of Ball-bearing Manufacturers in 
Midlands at cemeens alas ge Oy ge se Government 
contracts, up-to-date on Modern Steel Treatment, 
Hardening, &c.; good prospects aaa for suitable — 
requiring {ype fests in a growing ioe ered 
man already emploved on Government work will be e) 
—Apply, stating full particulars of experience, eens and 
salary required, to your nearest Employment Exchange, men- 
tioning * The Engineer” and No. A4045. 8354 


Wanted, as Soon as Possible, 


a smart up-to-date JIG and TOOL DESIGNER, 
capable of checking Tool Drawings, in large works in West 
London. Must have had good all-round experience and be a 
good mathematician. Only those not already on Government 
work and residing within a 10-mile radius need ap) by eh .— Address, 
stating age, salary and experience tc number “The Engi 
neer ” Office. 836 a 








Wanted, Experienced Engineer- 
LECTRICIAN (ineligible) to Take Charge of Light- 
ing Plant (Crossley Gas Engines and Accumulators), London.— 
iv by letter, stating experience and salary — to 
ee. STRICIAN, c.0. Pool’s, 180, Fleet-street, E.C. 4 1009 a 
W anted for Large Ironworks 
and Collieries, PERSON for SPEEDING UP Erec- 
tion of General Engineering Plant, Testing, Setting Valves, 





Wanted, Draughtsman for [ron 


and Steel Works in = pares sg salary will be 

m Government 

von nat and salary 

change, guoting 
986 a 


paid according to ability. No person 
Let will be engaged. Apply stating ex 
i eg to your nearest nee 
he Engineer” and No. A43. 





=| ‘Yyanted Immediate] Com- 


PETENT DRAUGHTSMAN for Deadon Construc- 
tional Works ; ineligible. Must be well up in Stresses and 
Detailing. Permanent for suitable man.—Address, 
details of previous experience und salary required, 
Engineer ” Office. No person employed on Government work 
or resident more than ten miles distant will be engaged. 


ving fall 
“The 


A 


Wanted Immediately, Draughts- 


MEN capable of designing Jigs and Tools for high-class 

Engineering. —Apply, stating experience, to your nearest 

Employment Exchange, quoting “‘The Engineer” and No. 
A%14. No persons already on Government work need apply. 





Ley Soe (32) Requires Chan 


ISTANT WORKS MaNAGER or SUP Bore 
TENDEN oO 


and p costs, &c., * Fait 
engines pie cranks ; fest. class technical expert. 
January.—Address, 988, “The Engineer” Office. 


Exgineer (30) Desires Post as 


Assistant Works Engineer. Several years’ experience in 
oquipeens, including power plant. 
eed er a 7 








factory construction and 
College trained, drawin, 
Address, 1019, *‘ The En; heer” 


Exgineer (34), A.M.I. Mech. E., 
maceger mechanical, chemical, commercial and D.O, ex- 
‘ous of change. KS RESPONSIBLE 
POSITION 1 in office or factory.—Address, P4735, “The Engi- 
neer’ Office, P473 w 


Practical Mechanical Engineer 
(43) REQUIRES RESPONSIBLE POSITIO} Fully 
lified, constructional work or power plant maintenance ; 











anted Immediately, Leading 
DRAUGHTSMAN for General Engineering Works 
West of England employed on Government work. Shop- 
trained, with up-to-date steam engine experience. Quickness 
and accuracy essential. Permanency for suitable man. State 
experience, reference, and salary required. No person 
already employed upon Government work will be engaged.— 
Applicants must apply | to their nearest ae Exchange, 
mentioning ** The Engineer ” and number 890 a 








Indicating, lospection, &c. ; must have a general ring 
a of the above plant. —Address, 990, **The Engineer” 
Office. 





MACHINE TOOLS. 


Wanted for London, Smart 


MAN in from military service), experienced in 
the Purchase and e of Modern Machine Tools. Good 
opportunity for a real live man. —Address, 1021, “The 
Engineer ” Office. i021 « 


Wanted, Works Manager for 


works on N.E. Coast, manufacturing a a 
male 





Wanted, Jig and Tool Draughts- 


MAN for large Firm of Electrical Engineers in the 
Midlands. Experienced Designer of Press Tools, Formers and 
General Tools, Jigs, &c., for Electrical Motors and Generators. 
—Address, stating age, experience aes salary required, aye 
tioning ‘“ The Engineer” and No. A4280. Nobody engaged on 


Government work will be accept 
Sheerness District, 


W anted 

Good CIVIL ENGINEERING DRAUGHTSMAN, 
experienced in Surveying and General So. Construction ; 
ineligible for military service.—Apply, by letter, stating salary 








Services of a man who has had experience in 
and female labour. Must be ineligable for Army. Good 
position for suitable man.—Applications, which will be ‘treated 
in confidence, should state experience, present occupation, age, 
and salary expected, to 927, “* The Engineer ” Office. 927 a 





y 
Aeroplane Factory, N.W., Has 

VACANCY fora capable RATE FIXER used to woik 
in connection with light Metal Fittings preferably, but not 
necessarily with previous experience of aircraft work. Noone 
residing more than 10 miles away, or already pe 
Government work, need write to Box 679, Sells, Lt 
Fleet-street, E.C. 4. 





Assistant Manager. — Exper- 
IKNCED MARINE ENGINEER wanes as 


Assistant Outside Manager in large Repair Works. Know- 
ledge of Spi To and Turbine Machinery nece: 





to dli large number of men; age not te 
exceed 40. Good salary and prospects to suitable man.— 
Address, 1011, ‘“‘ The Engineer ” Office. 1011 a 





ssistant Ship mee Re- 
QUIRED by y large ae aiag Firm. ogg page 
have experience of A 
aecustomed to the control — efficient al — gh pt 
numbers of men; age between 30 and 35 years. Salary and 
prospects progressive with ability.—Address, 1012, The} re 
neer ” Office. 1012 


Assistant to Technical Director 


OF ALUMINIUM FOUNDRY.—A MAN is WANTED, 
of _— education, age 26 to 30, with engineering knowledge 
some foundry experience, to TAKE OP this POST in a 
piseainiat Foundry in the Midlands. It is a permanent 
mi Screg offeri good facilities for experience and 
vancement to an intelligent man. One whose military 
service is completed will be oe referred. No person already 
employed upon Government work will be engaged. —-Applannte 
must apply, giving full details of education, experience, 
ences, and stating salary required, totheir nearest ployment 
Exchange, mentioning “The Engineer ” and No. 


Epgineer. —Wanted, Good All- 


OUND ENGINEER. One used to lathes, ‘abhes 
knowledge of Foden steam wagons 
competent mar.—Apply, twa 
Bridge Wharf, Battersea, S.W. 1 











referr Good wages 
MILLS and CO., Ltd. 
1013 4 





froundry Manager Wanted at 
Once for large London Brass Foundry on War Work. 
Must understand up-to-date methods of Moulding, Casting, 
Output, and Handling of Labour, Piecework and Bonus system. 
Excellent opening for d for man. No 
one on Government work or residing more than 10 miles from 
London need apply.—Address, P475, “The Engineer” Office, 
stating age, experience, salary, &. P475 a 





e, full paticulars of experience, and enclosing sere 
of recent testimonials, to Box No. 922, c.o. Street’s, 8, Ser! 
street, London, W.C. 


Wanted, Smart Lady Tracer in 


West London works. Must be very neat and quick, 
and have had at least three or four years’ experience. Only 
those not already upon Government work and residing within 
a 10-mile radius need apply.—Address, stating age, salary 
and experience, ether with a small sample of = as 
number Pa37, “The Engineer” Office. 


(Chief Draughtsman Wanted for 


Controlled Establishment in West Riding of Yorkshire 
manufacturing petrol-driven Commercial Motor Vehicles. 
Only those having previous first-class experience need wi 
and no person already on Government work will be en; 

Apply in first instance to your nearest Employment Tnchangs, 
quoting “ The Engineer” and No. A4205, and stating a 








experienced, marine esenceer ee turbines, oil engines. 
SENGAGED 
January. » addtens, P472, “The yaeeer » Office. P472 B 


Works Manager Desires Change. 


Can produce highest records for big production and 
successful organisation over great range of work (incl. aero. 
work). Expert in most up-to-date methods, machines and 
— workshop practice.—Address, P471, “The . re 


Works Manager, Shortly Dis- 


ENGAGED, DESIRES SIMILAR Ee or 
would accept responsible position as Head Machine Shop 
Foreman. Expert man; jigs and tools, turbines, engine 
building, gas, steam, petrol, expert rate fixer, all processes. 
Present position ¥ Palas previous 64 years.—Address, hy 
“The Engineer” O: P46! 














urse. —Wanted, by Trained 


El. penal Surgical Experience), POST in 
MUNITION ORKS or FACTORY, in or _ London.— 
SISTER, 12, Percy-road, Shepherd's Bush, W. 12. P476 B 





Foreman Who Can Analyse, 


organise, supervise, DESIRES poet. pce oa 
work preferred. Shop or field.—D. W., 19, William-street, 
Charlestown, Shipley. P428 w 





A Large e Firm of Engineers in 
the — 
HAVE an OPENING for a YOUTH of Good 
Education as PREMIUM PUPIL, 
the course to include both Works and Drawing-office. 
Address, 2002, “ 


The Engineer” O 2002 & 





Penningtons, Engineering Tutors 
Postal Courses in Mechanical Engineering, also A.M.I. 

C.E., and a a M.E. Introductory Course in Engineering 

—254, Oxford-road, Manchester. 





lars of experience, age, and salary expect 
ble 


aughtsman Wanted, Capa 


ra 

D and up to date, in General Machine "rool va West 

Riding. Quickness and accuracy essential ; part shop trained. 

State age, experience, salary required, when at liberty. No 

person already employed upon Government work will be 
. Applicants must ap, ly to their nearest er 

ment Exchange, mentioning “'1 he Engineer” and —_— 


Drazg htsman Wanted for De- 


ae | ING and Drawing-offices of a large Shipbuilding 
Works on West Coast. No person al ly on Government 
work will be poBrnree —Applicants should state salary and 
experience to their nearest — Exchange, mention- 


ing “ The Engineer "and No. A¢: 
M echanical Draughtsman 
WANTED for Large Engineering Works in Lan- 
cashire, conversant with Gas Engines, Turbiues, and General 
Engineering work.—App!y, stating age, experience, and salary 
required, to your nearest Employment Exchange, mentioning 
«The Engineer” and No. A No person at present on 
Government work will be engaged. 896 a 








Die Sinker. — First-class Die 


SINKER for Heavy Drop Stampings, including Motor 
Cranks and Aircraft work. Permanent situation. ‘ive full 
a as to wages, &. No person already employed upon 

overnment work will be en, .—Applicants must apply to 
their nearest Employment Exchange, mentioning — angie 
neer” and number 670. 


(frinders (Expert) for Crank 


Shaft and Motor Engine Parts. Also SETTERS UP 
for Landis Grinding Machines. No one engs ou Govern- 
ment werk eligible.—Apply to your nearest Employment Ex- 
change, quoting “The Engineer” and No. A4208. weed 











urnaces.—Engineer Required, 
experienced in the Designing and eee of Solid 
Fuel and Producer Furnaces for all Heat-Treating Proposi- 
tions. Excellent position and prospects for really good man. 
— Write fully, 1020, ** The Engineer ” Office. 1020 a 


ains Assistant Wanted. 


Commencing salary £130 and £34 4s. war bonus. State 
age, experience, &c.—Address, 1014, “ The bre sai + 








Rea quired for Government 
Factory, an ELECTRICAL ENGINEER, with good 
mechanical engineering training, for test and investigation 
work on Electrical Ignition. Knowledge of petrol engines is 
desirable. No person already on Government work will be 
engaged.—Apply, stating salary required and givin: icu- 
lars of experience to your nearest Employment Exchange, 
quoting “The Engineer ” and No. A41 770 a 


Wanted, Thorough Competent 


and a SECRET. tARY toa “i Engi- 
peor firm in Laneashire; good salary and permanent 
ion to suitable man. State age, be encase, aig 

A 








payment will not be returned. 4 

— must be delivered in separate envelopes, sealed, 
and addressed to the undersigned, marked ‘Tender for 
Spare. Parts of Carriages and Wagons,” or as the case may be, 
Bud later than 11 o'clock a.m. on Tuesday, the 8th January, 


The Directors do not bind themselves to accept the lowest or 


any Tender. 
R. Il. WALPOLE, 
Secretary. 
Company's Offices, 
48, Conthall‘avenue, E.C., 


London, 22nd December, 1917, 1004 


idrose, 1017, ** The Engineer ” Office. 
(lost Clerk Wanted for Ur rgent 
Government work (Yorkshire district). 
thoroughly experienced in analysis of weights and accounts, 
also on-cost charges in connection with Foundry and Machine 
Shops. Progressive position to steady, — — capable 


of assisting the organising and working up of up- te cost 
systems. State age, Sra hy and salary required. No 








person already upon work will be 
engaged. Applicants must, mare to their nearest Emplo: neh 
’ 4 ” and number 
a 





dvertiser (45), with Works 
and Jeading London merchant’s experience, DESIRES 
RESPONSIBLE S POs) TION. 


Intimate knowledge of 
materials, marke c. peacoat January.—HOW 4S, 13, 
Topsfield-parade, Crouch End, } P47’ 





engineer Desires Change. Now 
General Manager. Requires similar post. Thorough 
training as commercial manager, also shop training. Accus- 
tomed to all gel machine tools. Exempt from military 
service.—Address, 938, ** The Engineer ” uftice. 938 B 





pg gineer, General Manager, Re- 
QUIRES SIMILAR POST or WURKs MANAGER. 
Specialities—organising and production, internal combustion 
engines ; munitions, nrst-cluss technical training. ‘RE 

a Ist, 1918. Kx-officer.—Address, 987, ** The ~~ % 


Erg gineer-Manager, Wide Ex- 


PERIENCE, high-class repetition, marine, electrical, 

gone engineering, foundry and ne ro OPEN 

GEMEN'T, Keen and expert methods, 

iE oan record for organisation of works for highest output. 
—Address, P470, ** The Engineer” Office P470 B 


Engineer Ribaires Post as 

GENERAL MANAGER, Wurks Manager, or Assistant. 
Has held similar post for six years. Exempt from Army. 
Conve sunt with all types of munition work. Ex-officer.— 
Address, 939, “* The Engineer” Office. 939 B 











Superintendent Requires Posi- 
‘ION. First-class se res machine and general 
factory. Good organiser, good refs.—Address, P447, — 
Engineer ” Office. P44 








2012 x 


[gt C.E., Inst. Mech.E., B. Se., 


at = ENGINEERING EXAMINATIONS.—Mr. G. 
Sec., A.M. Inst.C.E., &c., personally PREPARES 

CANDIDATES, either orally or by correspondence. Hun 
of successes the t twelve years. Courses can be 
commenced at any time. , Victoria-street, vidactecaenes' => . W. 








gency Required for an 
Copel gee nage NEERING FIRM.—B. S. 
Ne 


Ag 


ye 13 and 1 w Bond-street, London, 
Cables : tearose, Wesdo, London. 
Telephone: 5354 Gerrard. 1015 » 





bese Second-hand or New, 


One 5-ton Steam Loco. JIB CRANE, standard 4ft. 84in. 
uge, steam to all motions, fitted with single and double 
lituing gear; to have a Soft. to 40ft. steel jib, and to lift and 
travel with 24 tons, pincer at 25ft. radius on single gear ; 
to lift and travel with 5 tons ona proportionately smaller radius 
on double gear ; boiler to be capable of passing Purchaser's 
Insurance Co.'s test for a certificate to work at not less than 
901b. per square inch steam pressure. —Send full particulars 
and price to 923, “ The Engineer” Office. 923 F 


W anted, Three  High-class 
Horizontal COMPOUND ENGINES, 8 to 130 H.P. 
Also Economic and Loco. or CORNISH BOILERS, = to 


160 1b. pressure, 400 gallons evaporation.—R. H. STOT. ESBUE RY, 
Stonehouse, Glos. P46l ¥ 


Wanted, Time Register, Any 


must be in good working order. State make 
and one price.—Box T.R., Smith’s Agency, Ltd., 100, — 











W anted, 28 Roof Principals, 
53ft. creel span, suitable to carry timber or alate 

roof. Give sketch, full particulars, price, and where can be 

seen.—Address, 972, * *The Engineer ” Office. 972 F 


. 5 . 
Wanted, Practical Information 

as to FIRING REVERBERATORY FURNACES 
with ordinary coal under pressure up to 2000 Fah.—Address, 
— experience and fee required, to P474, “‘ The ng 
Office. 








PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND O0., 
6. Wetting ces. 1 LONDON, E.c. 
Albert-square, 


%, Solienacohetnen Newcastle-on-Tyne. Sp Ws 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paens II., Il., LXXXVIII. 

Numerical Index to Advertisements, 

Paes LXXXVII, 








ll 


THE ENGINEER 





Dec. 28, 1917 








W anted, 350 Yards Double 
— RAIL, secondhand or new, about 60 Ib. per 
full particulars, &c,, to WM. ASQUITH, Ltd. 
Hiichrosd” We ell Works, Halifax. 179 ¥ 


WANTED. 
Second-Hand PITCH _PINE, 
OREGON PINE or FIR, in 





913 


Any lengths and sizes, 150 to 200 loads. 
Write, PINEFIR, c/o Street's, 30, Cornhill, London, B,C. 3. 


athe Wanted, 5in. to 6hin. 


centre, S.S. and S.©.; must be good make and 
condition, —Prive and particulars to A. M., Hollins _ 
Darwen. 101 





Rea al Sesmihiabai, 
IND-HAND warane MACHI 
American manufacturer ; it 20in. stroke, 


—Send full s ication, | 
where can Gs to 


~ Good | uo 


E, by first-class 
, With swivel vice. 
rice, Tevibonlany a. = 
il, “The Engineer ™ Office. 





huntin Engine Wanted, 

oust — With or we Crane. Not uired to 
push 40 tons—Write, LAKE and LIOT, 
Ribion ¥ Works 1 BS... Essex. 993 Fr 





(‘emeron Duplex Pump, Steam 
cylinders léin., water plungers 15in Zin. stroke, 

suction and delivery ; in stock.  eHARRY GARDAI 4 
CO., Ltd,, Staines. 135 





Exceptional Bargain.—For Im- 


EDIATE DISPOSAL, a “NATIONAL” OIL 


ENGINE, “8.0.,” 344 maximum B.H.P., fitted with two 
Syameaee complete with pes, and al con! 

as new = we was ins at a mansion jn 1915 

ior dynamo d enly ran thro! one season (about 
ours al ve = has been carefully preserved since. 
ro ae near Cambridge by appointment. Price f.0o.r. 
bo = 098 OK, 4 lophone: 15? shopston, Bristol. bie mw 
« 





Fs Di sposal, New Plant for 


DISTILLA + ee of PETROL :— 
1 STILLS, plete with tubes. 
Fo 2 CONDENSER BOTSS for above. 
se BE ational GAS ENGINE, latest type 
pling to generator, and with 
peenee air starter. 

_- K.W. D.C. Siemens ELECTRIC GENERATORS. 

Two motor-driven SCREWING MACHINES, by Maiden 
and Co., of Hyde, from 6in. to ain., with motors complete. 

Complete GAS PRODUCER POWER PLANT (Kerpaly 
Patent Revolving Grate System); about 1250 B.H.P. with 
anthracite; one Producer stand-by; can be adapted “tor 
bitamimous fuel. 

The above piant is just as delivered from the varieus makers, 
has never been fully wate. and can be despatched at once. 
Lying at Thames , Where it may i by 
special egpointasent. rr ul particulars and prices on applica- 


ti 
i GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 





275 e@ 





Fr Hire, Pumps and Well- 
— TOOLS for Contractor's Deep Wells, &c. 2in. 
diam.—R. RICHARDS and ©O., 


Upper Ground 
hey ~ Lenton S.E. Telephone No. 978 Hop. S22 





For Sale :-— 
One Triple-expansion Vertical Enclosed ENGINE 


7 Hiss and Morcom, cylinders llin., 15in. and 23in. by 
Tlin. stroke. 

Pair Cross Compound ENGINES, 600 H.P., 26in 

eyl., 40in. Lp. cyl., 4#t. stroke, Corliss valves to b.p. 

oh slide valves tal p. voyL, fly-wheel 20ft. dia., by Barclay, 


Co., 
350 KW. ALTERNATOR, thres-phess, | 50 cycles, 
55@ volts, by B.'T.H. Co., driven OF P. Cross-com- 

and Engines by Barclay, 26in. H.P. cyl., 40in. L.P. ro he 

Yee. stroke stroke, fly-wheel 20ft. diam., &e. &c. Very y fine 
220 K.W. ELECTRICAL SET, com- 
pas Triple Expansion Vertical Enclosed Engine, by 
liss and Moreom; Alternator by B.T.H. Ca, wit 
Korting’s Ejeetor , &e. 


Two Willans RECIPROCATING STEAM EN- 


One 


condensing plant, air and cironlating pumps. 


Pair Short Type Hauling ENGINES, cyls. 6in. 
dia. by lin. stroke, to lt, one drum 2ft. 6in. 
dia. by 2ft. 6in. =I Done very little work. 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel. : 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, Wakefield.” 2017 « 


Sale :— 


or 
F Quantity good SECOND-HAND lB8in. gauge 


PORTABLE RAILWAY 


complete with Two TURNTABLES — —— Sets POINTS 
ond CROSSINGS to suit. 15 Set Points and 
Crossings, new C.I. Turntables, 24in. Prooovnt yo Crossing 
Timber¥, and Pit Timber. 


B. M. RENTON and CO., 
Market-place-buildings, High-street, Sheffield. Spl 3006 








FOR SALE, 

750 [.H.P. HORIZONTAL 
CORLISS TANDEM COMPOUND 
CONDENSING ENGINE, 
Ltd., 1911. 


17im. and 34mm. cylinders, 2ft. Yim. stroke, 125 revs., 200 Ib. 
pressure, trunk bed, polished balanced crank, hollow steel 
shaft, metallic packings all through, rope fly- wheel with 2 
ljin. ropes, barring round engine, independent rope-driven 
Kdwards’ air pump and condenser, steam separator, coupling 
pipes, Tate’s electric stop motion and accessories; iust as 
stopped,work and ready for immediate delivery. 


THOS. MITCHELL AND SONS, LTD., 
BOLTON. 760 ¢ 


By Hick, Hargreaves and Co., 





or Sale, Blower, 5in., with 


fast and tees leys ; for imm 
diate DISPORAL i vd H. KING and CO., Lid. Eneineers, 
Nailsworth, G 1703 « 





Fo Sale, Compound Condensing 
LAUNCH ENGINE, cylinders 8in. and 17in. dia. x 10in. 
stroke, link motion, reversing gear, with: air feed and 'circu- 
lating pumps, worked off lever fom LP. poe nen cylinders 
on turned steel front columns and aed fron back standards, 


Designed forseparate co: whichis not fitted. Price £70. 
—For further particulars, rts PARKIN | 8S. BOOTH, Certi- 
tied Accountant, 2, Bixteth-street, Liverpoo! 1008 « 





Fr Sale, from Stock, thé Fol- 
tows vING 2:phase 220 volt, 42 riod “MOTORS, by 
new, all revs., i.e., one 54 
B.H'P., and one 15 B.H.P., two 
, With Pent, ant tv 
he Engineer” O: 


entire], 
Bur, = Oe BAP. one 1 


protected t; squirrel 
left rng Pre works. —. 7 2 


dress, 943, “ 
™ 
or Sale, Gas Engine and 
SUCTION GAS PLANT, es. 3 #3 
capable of developing 59 B.H.P. on pas SE gas, or 63 
on town's gas. The plant will rac on coal or wood rei. 
Erected in 1912. Now “ tcl, r 


Ge 








mspec- 
tion can be arranged b: sic See neon mdence and 
offers to be addressed to er BU RY BROS. Ltd., Ena oes 
Bournville. 984 « 





Fee Sale :— 


BOLT SCREWING MACHINE, by Kendall and Gent, with 
dies up to 1jin. 

One BORING and SURFACING LATHE, with face-plate 
abont 5ft. dia. ; requires slight overhauling. 

One 6in, Gwynne'’s CENTRIFUGAL PUMP, with extended 

base-plate for motor drive (no motor). 

= 23 ton Hand FOUNDRY CRANE, complete; no 
timber. 

Four Small Hand-power ovueeasD TRAVELLING 
CRANES, from 1-3 tons capacity ; 12ft.-20ft. spans 

125 cast iron Geegaered and Perforated F LOOR PLATES, 
Mt. 6in. by 2ft. by sin 


WRITE FOR COPY OF OUR CATALOGUE. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 


Fez§ Sale, One Double Horizontal 


Compound Corliss JET CONDENSING ENGINE, 
30 H.P., with rope fly-wheel.—Please apply, H. J. H. KING 


2012 








and CO., Ltd., Nailsworth. 1708 @ 
or Sale or Hire, Electric 

pose L H.P.; PORTABLE STEA 
ENGIN 8to40N.H.P.; STEAM ——s CRANES, 


from ; 
PUMPS, MACHINE TOOLS of every description ; reasonable 
delivery.—J. T. WILLIA. elt . 3, 

G 


terms, immediate 
} mo Viote: ia-Street, London, E.C. Tel. : City 








Fez Sale, Powerful Horizontal | 


BORING, DRILLING and TAPPING MACHINE, Sin. 
pe Sin. travel ; designed for every class of boring and 


large’ ects ; excellent order. 
on EL sed OO. 40, St. Enoch-square, Glasgow. 997 c 





or Sale, 
Horizontal Gteam-driven Duplex Two-stage AIR 
COMPRESSOR ; Lp. — cylinder 24in. diameter, h.p. 
ditto 13in. diameter ; lp. air cylinder 18jin. diameter, b. p. 
pA cylinder 9jin. diameter x 18 n. stroke, with Intereooler 


connections. 
Qne Horizontal Belt-driven TWIN AIR COMPRESSOR ; 
cylinders 16in. diameter x 28in. stroke, single stage, complete 


y dye aetags Bel Belt-dri AIR COMPRESSOR, 
ven 
with Intercooler and Steel Air Receiver; capacity 250 cubie 


feet. 
One Belt-driven AIR COMPRESSOR, with Air Receiver ; 


@ ity 164 cubic feet. 
e Steam-driven = acer ieecpeneeety by Larmuth ; 
cay y about 275 cubic 
e Tilghman Sicamdriven AIR COMPRESSOR; Qin. 


sven Tin. air, 10in. st 
Allin first-class a and for instant delivery. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 


For Sale, 35 H.P. Type “U” 


CROSSLEY GAS ENGINE.—Apply, Ce and 
METCALFE, Ltd., Romiley. 187 G 


| ar Sale, 45 K.W. Steam-driven 


——— LIGHTING SET, 220 volts, 205 amperes, 


1001 « 








vRIDDEL a and CO., 40, St. Enoch-square, Glasgow. 1000 « 


Powerful Vertical 


or Sale, 

ROLLING MILL, spindle 8in. diameter; in splendid 
condition ; specially designe d for boring large m urine cylinders, 
propellers, &c. 

RIDDEL and CO.; 40, St. Enoch-square, iii 996 @ 





For Sale, Powerful 48in. Noble 


and Lund COLD IRON BAND SAWING MACHINE. 


RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1002 ¢ 





For Sale, Suction Gas Plant.— 


One 140 H.P. and one 100 H.P. SUCTION GAS 
ENGINE, complete with four Producers, two for each engine, 
80 as to work day and night. Made by Grice of Scotland. In 
first-class working order.—Full particulars and_ price upon 
application toWATFORD MFG. CO., Delectaland, Watford. 

. 6446 


m ~ . ; 
or Sale, Superior Special 
DUPLEX PLANING MACHINE, by Hulse, suitable 
for x plaster 4 switches, crossin 
RIDDEL and CO., 40, St. Boch -square, Glasgow. 99 @ 











Sale, Theodolites, 


or 
F DRAWING 2 eraveawss, SECOND-BAND. 
SON'S, 338. High Holborn, W.C. 
geo Gray's Inn-road). 


Sale, Levels, 


or 
F DRAWING. INSTRUMENTS. GRconD BAND. 
CLARKSON’S, 336, High Holborn, W.C 
teuposite Gust 's lan-road). 


For Sale, Two Air Compressors, 


by Ingersoll ; duplex steam cylinders, 10in. dia. ; wef 
Ee pound air cylinders, 10in. and 16in. dia., intercooled. Two AIR 
SOMPRESSORS, by Ingersoll; straight ae steam driven 
l4in. steam cylinder ; 144in. air cylinder.—J AMES B. WATSON 
and SONS, Engineers, 33, Hunslet-road, a 820 6 





For Sale, Two Portable Hydraulic 





RIVETERS one hinged jaw, cylinder and gap 8in. and 
23in, (approx. 3 other direct acting, 6in and 18in. (approx. ).— 
Address, 964, *‘ The Engineer” Office 964 6 

r 
['wo Second-hand 


Fer Sale, 


BORING and FACING LATHES, to 
diamete: 
RIDDEL and CU., 40, St. Enoch-square, Glasgow. 


swing 24in. 
$98 o 








| Fo: Sale, Two Sots Plate Bend- 


| belt driven. 


Powerful Ingersoll | 


ING ROLLS, 10ft. 10zin. and 10ft. 6in. long respectively, 


1003 6 


RIDDEL and CO., 40, St. Enoch-square, Glasgow. 


Fer Sale, Two Tender Loco- 


MOTIVES, standard gangs. built by Beyer, Peacock 
and Co., rebuilt by the Great Western Railway Co., at Swindon, 
about 1912, six wheels (four coupled), cylinders I7in. diameter 
by 2¢in. stroke, 150 ]b.-165 1b. working pressure, copper fire- 
boxes, steel tubes, vacuum, steam and hand-brakes; fitted 


| with apparatus for picking Uw up water whilst pa rll Every 
iy a 





facility afforded inspection ointinent. On rail maton. 


—Box 21, Post Office, Docks, Gan iff. 


For Sale, 13in. ‘Charen: S.S. nik 


8.C. LATHE, : ‘quadruple geared headstock, gap bed, 
16ft. long by 22in. by l3in. deep; sliding saddle, compound 
tool rests, change wheels, overhead motion (Buckley's patent). 

Large internal BREAK LATHE, heavy headstock, 5-speed 





cone, 10ft. dia. face plate, “*T” slotted ; polishing attachment, 
change wheels, by Broadbent 
Treble-geared LATHE, internal break, heavy headstock, 


5-speed cone, 4ft. 6in. face plate, **T” slotted ; front table, 
Sft. long; compound tool rests, change wheels by G. Broad- 


bent. 
JOSEPH OXLEY, 
VICAR LANE, SHEFFIELD. S85 6 


"Phone : 3720. Tel.: ** Fireproof.” 








ne ln li nl hl ln li ln le ll ll el ll ln 2 ll ts ln sl cl a lite lin, ll te ln tll ll ll te lls te ll 








“THE ENGINEER” DIRECTORY. 





country, is now ready. 





) 

} 

7 
This Directory, which is issued gratuitously in the interests of the |} 
advertisers in “THE ENGINEER,” contains an Abridged |} 
Index to the Editorial columns of this journal, and, in addition, |} 
includes ‘“* THE ENGINEER” Iron and Steel Trades’ Directory |) 
and Buyers Guide, with technical terms in four languages. |} 
) 

) 

) 

) 

) 


The RUSSIAN Supplement, for the use of buyers in that 


A copy seat free on applicatiea te 


The PUBLISHER, “The Engineer” Offices, 33, Norfolk St., Strand, Londe 




















Fx, Sale, 40, 86, and 25 H.P. 


ENGINES, running on gas, pet 
Kerosene. eyes oe as good as new. Apply. Box Nona, 
vertisement Department, iat cien News, L e 
Bridge- — London, E.C. 4. Ser g.New 





ydraulie Riveter, 100 Tons 


capacity in worki erder. Also P 
Pn ted ond abeve. vet In orking MierCaLre, Lia. 








ew Creosoted Sleepers. — 


. X 10in. x Sin., 9ft. x Sin. x 44in. 
. X 4in. state uantit uired.— " 
i704, a The Engineer” . _— trie 





Power Plant for Sale asa a Going 

meern, comprising :—100 H.P. Compound Non-con- 
densing, Superheated, Steam, Semi-s' FORT ENGINE, by 
Garrett, of Leiston. Direct-current MACHINE (La Frangaise 
Electrique), 120 volts, 1000 amps. Panel complete with 
Ammeter 6-1000. Volts’ 100- 150. One 1000 amp. single-pole 
Circuit Breaker. One 1000 amp. Single-pole Switch. Shunt 
resistance. One 600 amp. Unit eter, 110 volts. 

One 50 H.P. Single-cylinder Non-condensing Superheated 
Steam, Semi-stationary ENGINE, by Garretts, iston 
Driving Direct D.C. Machine (Cromptons) 110-115 volts, 200 
amps. Panel complete with Awmmeter 0-250, volts 0-150, 
One 200 amp. Sivgle-pole Circuit ae One 200 amp, 
Single-pole Switch. Shunt resistan: 

Longe LAKE and FLLIOTT, ‘Aibion Works, 


R H. Longbotham and Co., Ld., 


WAKEFIELD, 
HAVE FOR SALE: 
Pair ENDLESS ROPE HAULING ENGINES, 


15in. dia. cyls. by Win. stroke, Corliss valves, &. 
Worm-Geared CAPSTAN ENGINES, 9in. 
dia, cyls. by 16in. stroke, two rope drums, 5ft. dia., with 

clutch gear band brakes, &c., by Fowler and Co, 
Both exceptionally strong engines. 1005 o 


Gale or Hire :—10 N.H.P. Loco. 


+ Type BOILERS ; FEED-WATER HEATERS; 
DUPLEX PUMPS; STBAM WINCHES; HOISTS: 
STEAM PUMPING ENGINES; DEEP WEL 7 and BORE- 
HOLE PUMPS; W.l. PULLEYS; GEARING ANK- 
SHAFTS; HEAVY BLOCKS and LIFTING "TACKLE; 
YI DRAU LIC JACKS ; and GENERAL CONTRACTORS 


A C. POTTER AND CO., 
Engineers, 
Lant-street, 
Borough, 8, E. 


Heawptre e, 
992 « 





Pair 





_5p bated 





Bennett and Sayer, Engineers, 


UNDERTAKE the MANUFACTURE ot MACHINERY. 
also MACHINE WO 8. 58 


The WELDLESS STEEL TUBE CO., Ld., Pe 
Telegrams: “ Weldless, Birmingham.” 
See nate ree ee STR TURNS ate 
ers, 01 —_ uperhea' 
Hydraulic Work, Boring Rods, &e. ” - 


TRADE (GELDLESS) MARK. 


S.B. Gi IRON 


& STEEL 8Bars. Plates & Sheet. 


STRINGER BROTHERS. 


WEST BROMWICH. 


ROBERT STEPHENSON & CO. 


Locomotive Builders, DARLINGTON. 
London Office - - Sancorvarr Hovss, oe 


LOCOMOTIVES for all Gauges 


eich eemiiieies and Services. 
t, 
d at. Se rx and 300 ay $ Bn a 
Codes Asa ens oy oe Standards, 
See our Musas ade . last ond aut week. Gx 


SMYTH-TYRRELL & COOK, 


CHELMSFORD. 
MANUFACTURERS OF 4191 


High-class Standard and Special 
Gauges, Tools, and digs, &c. 
Accurate Screw Gauges. 


G. & A. HARVEY, L” 


Albion Works, GOVAN, GLASGOW. ; 
Makers of 


HIGH-CLASS MACHINE TOOLS. 
tpeoialities: Harvey Studders and Facers 


See our Illustrated Advt., Dec. 14. sul57 


ale? 






































Liquors. 
therefore 8 





at the House: 
Leading Railway and Steam Ship Companies, &c. 


3 87. BISHOPSGATE, E.C. 


London Office 
Wires: “ Apexior, London.” 





Unequalled for preserving Iron or Steel Work submerged, 
Jet Black wit with an Enamel surface whieh alwa 
—~ | aeeae and er used for Drinking- 


re H.M. doh OF WORKS in connection with the coating of Iron ond Biel 


le: P.O. Cental 12782. 
|. Office: 45, BLACKFRIARS. eit yy 
“Lightning, Mani 


Paris Branch: SIEGE SOCIAL 6. 6 & 8, “AVENE DE PARIS, LA PLAINE SAINT- DENIS, IS, SEINE. 


YOU DO NOT EXPERIMENT ~" PRODUCT ::..2 





lerground, or subject 


ater Tanks, whether of Steel or Concrete. 


of Parliament, Somerset House, General Post Office, 


ong she 
saree PORT F TONDON AUTHORITY for Lock Gates, &c. é&c., Home and Foreign Governments, 


J. DAMPNEY & CO., LTD. (oes.), 


Head Offices: MERCHANTS’ EXCHANGE, CARDIFF. 


Liverpool Office: 3, GOREE PIAZZAS. 

“ Dampney, Liverpoo! 

Reva oes 30, oasrpeiil. "NEWCASTLE. ON: TYNE. 
“Dampney, Newcastle-on n-Tyne.” 


Telegrams : 
G388 


und 
remains tough and ‘ibe or teointely non- 


TEST OF 25 YEARS 


Sole Proprietors of 
Re 39 


PEXI 


ALGISTERED, 


the most rational and up-to-date 
remedy for all Boiler Troubles, 


RAP HITEC 
MiRacutuM 


a highly efficient decorative scotias 
for Steel Work. THE Paint 
Corruga’ Iron. , 





Wires: “ Dampney, Cardiff.” 
Tele.: Nat. 284. 


: 7016 Central. 





Telg.: caisuiimianiien phony poorer ‘aaie tebes 














seer Soni 


us 


eres 


Z°a6 
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A Nature s own method 


E of softening water. 


No 


chemicals, no sludge, no 


testing. 


Write to-day for descriptive illustrated 
booklet to 


UNITED WATER SOFTENERS, 


Imperial House, Kingsway, 


LTD. 


LONDON, W.C. 2. 











CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS 
DARNALL, wasn SHEFFIELD, 
Manufacturers of 
Brery Ocsoriptica of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &e. 

Wagens Built for Ons or for Deferred Payments: 

Prices and Spectfeations on sppltcation. . 





DREDGING PLANT 
OF ALL MESCRIPTIONS 
FLOAT! nits CRANES. 
COAL BUNKERING VESSELS. 
WERF CONRAD, j/3AFiitt 

Wor RIAKS HOUSE, 39-41 
NEW BROAD STi EET, LONLON, E.C.2 





HARRISON & CAMM, Ld. 
Chiet Weeks and Ofecs: ROTHERHAM. 


WHEELS & AXLES 
With Cast or Hydraulle Forged Naves, 


Wagea lrea Castings, RAILWAY WAGORS 
Ax Steel or Timber}, 


THE GLASCOW RAILWAY 
ENCINEERING COMPANY, ‘*° 


GOYAN, GLASGOW. 
Roaden Offee:—12, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY GAERIAGE, 
WaGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, alse aa 
STEEL AXLE-BOXES. 


RAILWAY & TRAMWAY SPRINGS 


te British, Colonial, India-office Specifications, &. 


Wm. GRIFFITH & SONS, Ltd., 


Sheffield. 
Napier Stoel atid Spring Wott, Savile Street, East. 


Neos. 3 — 18, Victoria on ee a.W. 

Telegra ic dress—Gri fit! efie! 

National Telephone No. 4680 (8 lines). 603 
THE GLASGOW ROLLING STOCK & PLANT WORK, 


HURST, NELSON & CO., LTD. 


Builders of Sand every hens wanes 
BLECTRIO pag BO Way 
TRAMWAY ROLLIN 


Reames 7 why Foreme, Surra 











Office: 
London Offices: 14, Leadenhall ECG. 
See Wustrated A this week, page 45. Betel 


P, & W. MACLELLAN, LTD. 


CLUTHA WORKS, GLASGOW 





Manafactarers of RAILW. CARRIAGES 
omar, PERMANENT a 
other war HS, and 
ROOFING. 

OONTRACTORS for RAILWAY PLANT and STORRS of 
every deseription 

Calef Offees—1M, Trongate, Gisagew. 
Registered Offices—108s. Cannon-strest. Londen. EC. 


G R. TURNER, L” 


Manufacturers of ali descriptions of 


IRON AND WOOD FRAME WAGONS 


For Home, & fer ign Railways. 


uit Wotks & Ofce ae sate 


Seo imentet agit Sanctnary Hose, Wetman month on page 8. 


WAGONS and 
FISH-BOL’ 
TERIAL, 








BURDON'S oi“ca. FURNACES 


OIL GAS PRODUCERS. 
BRAT for ALL PURPOSES. Avectately Smokeless 


Burdon’s Furnace Works, BELLSHILL, N.B. 








DieseL ENCINES 


(POLAR TYPE) 
FOR ALL PURPOSES 


(Land and Marine). 
Sev Ulavtrated advert. last dna nes. weer. K448 


BELDAM’S 


hY 


a 








PILOT PACKINGS 
& JOINTING 


29, GRAGECHURCH ST. E.C. 3. 
SEE ILLUSTRATED AOVT. ALTERNATE WEEKS. 








FORGING POWER HAMMERS 


FOR SALE 
IN STOCK NOW. 


Write at once for price and specification: N132 


HUDSON & GRIFFITH, 


Dalton Tool Works, Low Mills, Keighley, Yorks, Englang 





ON ADMIRALTY LIST. 


JOHN KIRKALDY, LTD. 


Lendon Office: 

101, Leadenhall Street, LONDON, E.C. 3. 
Works: Burnt Mill, near Harlow, Essex. 
MAKERS OF 

Evaporating and Disfillifig Piante, 
Refrigerating & Ice-making Machinery 
Feed Water Heaters. 
Feed Water Filters. 
Fresh Water Distillers. 
Main Feed Pumps. M77 
Combined Circulating and Air Pumps. 
Auxiliary Surfaéé Coridensers, &e. Ke: 


Evaporators. 





WAKEFIELD PATENT 


MECHANICAL LUBRICATOR 





“——~ Losomotive Type 7 Pattern. 


VALVES, CYLINDERS, 
and AXLE BOXES. 


Consumption ef of] each axle box 
2 ozs. per 100 miles. 


This Lubricator feeds cylinder oil to 
the axle boxes as well as the Valves 
and Cylinders. Hot boxes unknown. 


GC. 6. WAKEFIELD 
& 60, 


Wakefield House, Cheapside, 
LONDON, E.C. = §p! 302 























METAL 
MELTING 


FURNACES: 
MONOMETER MF6. CO.,Ltd. Aston, Birntingham. 


MU 


“ASQUITH” DRILLS for 
WALUE, OUTPUT 
& DURABILITY. 
Enquiries Esteermed. Good Del Werles 
Wm. ASQUITH, Ltd., 
Highroad Wélls, Halifax, England 

















“Bishop's 


TRADE 


“ Gallae =—— 


AND HARDENED 


. Adamant” 


MARK 


Glasses - 


REFLEX GLASSES 


WILL RESIST THE HIGHEST STEAM PRESSURES KNOWN, THE GKEATEST HEAT, 


AND ALL VARIATIONS OF TEMPERATURE. 


mg 


‘—— ao. ee 








Spl 303) 


St. HELENS, LANCASHIRE, "3 








(WHALE OIL — — 


= 








ANNEALING, 


\ MEADE-KING, ROBINSON & CO., Lid., ry f nen 











“BRITNIC” 


— 6,000,000 B.P. in serviee — 


WAECHANICAL STOKERS. - 


THE BRITISO iE BOiLER 60, Ne | 


te be ee 








| WATER TURBINES. 


BOVING AND CO., LTD., 


Ihperial Buildings, 56, Kingsway, London, W.C. 
Ta.: Holberh 6420(3 lines). T.A.: Jenorten, Estrand, oy 
1 











= 





IRON 
CASTING 


JOHN TICKLE & CO.; 
Ltd., 








Providence Works, 


WEST BROMWICH. 





For General 
Engineering 
Purposés. 





S FROM A FEW 
POUNDS WEICHT 
UP TO 2 TONS 


EACH. 


Machined or 
Unmachined. 




















Seam 


WESTOOL ELECTRIC DRILLS. 








THE WESTMINSTRR TOOL & ELECTRIC C0., 
Suffolk House Laurence Pountney Hill, 
Cannon Street, LONDON, E.C. 4, Spl 3064 
Telegraphic Address: Westolelco, Cannon, London. 
























FOR REMOVING SCALE 


from Babcock, Stirling, and other water tu'e boilers, evaporators and condensers, and for 
Lancashire boiler sealing, rust removing, etc., there is no tool made to equal my 


“SCATOSCALO ” 


PNEUMATIC SCALING TOOL. 


Simple, Strong, Speedy, Reliwble— these words 
describe its efficiency. Quite fool- <7 z 


need for skifled hands: to use it. 
tell you more about it, Ask for list. 





















FRANK GILMAN, “GHTwoops HILL, 


SOLE MAKER 


" BIRMINGHAM. 








WY 
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No. 9 Combination Turret Lathe. 


Strict Supervision from Inception to Final Test. 


Our No. 9 Combination Turret 
Lathe is an established favourite in 
many of the largest concerns up and 
down the country, The reason for 
this is not difficult to find when one 
inquires into our methods of manu- 
facture. 


The design is the result of over 
20 years experience in building and 
equipping turret lathes for the produc- 
tion of repetition work under guarantees 
of output. This experience, coupled 
with the results of exhaustive experi- 
ments, have enabled us to eliminate all 
weaknesses from the design. 


The materials entering into the 
construction of the machines are kept 
up to the proper standard of quality by 
means of vigorous chemical and physical 
tests carried out in our own laboratory. 


The various processes which the 
component parts undergo all tend to 
produce a machine which will maintain 
its original rigidity and accuracy after 
long service. 





A high standard of workmanship 
is secured by a rigid detail inspection 
of each operation, both machining and 
erection. 


The assembling of the various units 
by men who specialise in the work 
ensures attention to those fine points of 
construction which play such an im- 
portant part in the life of any machine. 


A thorough test under working 
conditions is the final check. 


Thus from inception to final test 
the construction of each machine is 
under strict supervision, which largely 
accounts for its successful appeal to 
discriminating users. 


On much work of a particularly 
exacting nature, such as aeronautical 
engine cylinders, crankshafts, crank 
cases, propeller bosses, &c., the No. 9 
Combination Turret Lathe is filling 
an urgent need. 


CAPACITY : 
Height of centres 10in. 
Swing over bed 20in. 
Swing over cross slide _ ee 12sin. 
Maximum Diameter through spindle as ' wa Siin. 
Maximum distance spindle flange to face of tusvet.. 48in. 


PROMPT DELIVERY. 
ALFRED HERBERT LTD. COVENTRY. 

















—_—_— 
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CARBURETTER 





SUIT ALL TYPES OF PETROL ENGINES. 
Over 600,000 in use all over the World in 


every branch ot peace and War service. 


Sptie 


Sead fer particulars to- 7 ENITH CARBURETTER CO., Ltd., 40-42, Newman St., London, W. 1. 


























COMPOUND GIRDERS, 





Steel Joists in Stoek from & x 7% to 3 x ifin. 


Cc. Cc DUN BERLEYW « Co. Kup. 


JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 
STANCHIONS, &c., 
Channels, Flitches, Angles, Tees, Shafting, Bars, and Large Assortment or every description of Iron and Steel required in Engineering Works 
Telegrams—A'ax, Manchester. 


Ron Offices & Warehouses: STORE ST., MANCHESTER. 


RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 


Telephones—sise (4 lines). Section Book on Applicatien. wee 

















CRANES 


TO WORK BY 


Electric, Steam, and Hand Power. 


RAILWAY & 
DOGK PLANT. 


TURNTABLES, 
TRAVERSERS, 
TANKS, PUMPS, 
CAPSTANS, 
WINCHES, &c. 
SEAPLANE LAUNCHING 
APPARATUS. 


LOCK GATES. 


HYDRAULIC BUFFER STOPS 


(Not Ordinary Rolling Stock Buffers). 

















1¢ Ton Independent Whip Crane. 


Address all Correspondence: 


| RANSOMES & 


RAPIER, LTD., 


DEPT. M., 
32, VICTORIA STREET, 
LONDON, S.W. 


Telegrams and Cables: 
“Ransomes Rapier, London.” 
“Sluice, London.” 
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3 Ton Electric Winch, Telephones 


CAST IRON 


(By_the_Bevy - 


HAMMERED The Standard Piston Ring 





PISTON RINGS 


Rebortcon 








4891 & 4892 Victoria; 904 Ipswich a 














Process) Premier Works 
Bea Road, 
All sises from 2}in. 
te 72im. SHEFFIELD. 
— WOUR — 
Ne ie ' 
Special Piston King Iron a 
BB 
Quick Delivery. , Phalheld. 
Low Prices. Spl BL 








PROD UCTION-RECORDER 


Score eae 
A PRICELESS Aid to MANAGERS, FOREMEN, &c. 


Anarticle of immense value in every Machine or 
Engineering Shop. With its aid the maximum out- 
put of any machine can be accurately determined and 
registered by the simplest of operations (without 
withdrawing from the pocket to start and 
register). A single pressure releases the long chrono- 
graph or trotting hand, which continues upon its course 
until a second pressure arrests its further progress and 
the record made; a third depression ot the key-button 
and the chronograph returns to Zero. Upon the con- 
clusion of each revolution of the dial, a record is 
registered upon the Minute-Recording Dial. 

The Dial is divided into intervals from 1800 to 60, 
enabling calculations of production per minute within 
these two figures. The second circle of figures (red 
enamelling) gives the ‘‘ production” speed when the rate 
of production cannot be computed within one minute. 

The figure at which the chronograph stops 
indicates the speed at which the machine is 
producing the article per hour, and relatively 
The H. White Manufacturing Co.’s Price, per minute. 


£3 15s. Od., plus 12: PER CENT. Al! these varying and intricate functions are dis- 
To Engineering Firms ordering quantities charged INDEPEN DENTLYof the watch or time-keeping 
special terms will be quoted. mechanism, the watch continuing to discharge ITS 

ONLY A LIMITED NUMBER ARE AVAILABLE TIME-KEEPING FUNCTIONS completely undisturbed. 
This interesting and novel production, which combines so many invaluable features, is a sound, reliable 
time-keeper, posseesing a fine Keyless Lever Movement. Extra jeweiled, highly finished, specially 
flat and compact. No useless bulk. In beautifully made specially strong Nickel-Silver cases. 


AS A BONUS 


H. WHIT 











to foremen, leading hands, and others, these watches 


are greatly appreciated. A little generosity in the 
Workshop has been proved to bring a Ten-fold 


return. Try the distribution of a few in your 
shops._It may easilv prove your best investment. 


m=: co,, Lta,, MANCHESTER. 
apket Street, (Next to Lewis’). 








OneneeeneseeeauaneNtt 
DOU 














Multipolar Dynamos & Motors. 
Ask for Publication No. 158. 
ANCASHIRE Dynamo & Motor Co., Ltd. 


Trafford Park, Manchester. 
Tel.: City 7450: Teleg:: “Wr lea” M. —* 











SPECIFY 


FOR 


ACCURACY, 


RELIABLLITY, AULD’S 
& ECONOMY, VALVES 














DAVID AULD & SONS, Ltd., Whitevale Foundry, GLASGOW. *3%5bnxc. 








2 PREG TEIN 














Telegrams 
Punceean, Vic, 


OIL SEPARATORS. 






Broadway Court, Broadway, Westminster, 
LONDON, 


ATER COOLING TOWERS. 


THE PREMIER COOLER & ENGINEERING CO., LTD., 1387 Voronts 


AIR FILTERS. 


Ss. Ww. 
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and portability of Merryweather 


MERRYWEATHERS’ patent 
_ Water-Tube “Safety” BOILERS. 





This phategmngh taken “up-sentity’” « Squibin tap the Eihanaes 


Merryweather & Sons, Ld., Fire Engine Works, Greenwich, §.E.10, London. 


STORAGE OF PETROL 
IN TANKS 


With Patent Safeguards and Measuring Appliances. 


5 H.P, to 250 H.P. 


FOR COAL, WOOD, OR 
OIL FUEL. 





The Ideal Boiler lor emergencies and 
for all cases where Lightness, Porta~ 
bility and Small Bulk are essential. 


BRITISH DESIGN AND MANUFACTURE. 


Our Illustrated Brochure, with full particulars, sent on request. 
A large user of Merryweather Boilers 
in the East says: They are easily 
worked and kept in order by native Spl 004 


labour. The Boilers were used under d. 352 to 364, Euston Rd,, N.W 
very severe conditions on bad water F. BRABY & Co. ib * Ida Works, Deptford, S,E, 

Ld ” 
and for long periods, ag yee a’ LONDON. 
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THE 


PREMIUM SYSTEM of PAYING WAGES 


There is no better method than 
The PREMIUM SYSTEM 


Copies in cloth boards, Two Shillings and Sixpence each net. 


“= ‘DRUM’ PUMP 


: JOHNSON’S PATENTS. 
|<} Positive Action. High Efficiency. No Valves. 


Used for Water and all kinds of Semi-Fluids by 
Lead ng Manufacturers in Many Trades. 


ARRANGED for BELT DRIVING. 


Can be coupled direct to Steam Engine or Electric Motor. 



































Post free to any address in the Untted Kingdom, 2s. Qd, Write for Catalogue No. 60 to 1117 
' , DRUM ENGINEERING CO, *sbXsrons:“* 
“THE ENGINEER” Office, 33, Norfolk Street, Strand, W.C. = 
a — 




















HARTNESS 
FLAT TURRET LATHE. 


M—1Tia. aad 3 
by onms A} 


New bailt in twe 
i—1¢m. wing. with tools fer 





JONES & LAMSON MACHINE CO. 


108, QUEEN VICTORIA STREET, 
LONDON, el) SBE 








Sturtevant fot Co., Ltd., 
147, Queen Victoria Street, London. 


BULLIVANT AND C0., LIMITED 


Steel Wire Rope Makers, 
Engineers and Contractors, 


BULLIVANTS’ eect: arty Lid. 


Works: ‘nee tae 




















The Baldwin Locomotive Works, 
PHILADELPHIA, PA,, U.S.A. 


seeeueaian Office: 
34, Victeria Street, Lopdon, S.W, 
Ses unutrnted fast ars ial, Lem a 6148 








THE 





MAKERS OF 
LIGHT SHEET IRON WORK. 


FLANGED PIPING, DUCTS, etc. 
FANS, AIR HEATERS, FORGES. 


Sore Masexs axp Patenrges oF K158 





THE “STANLOCK” BEATING SYSTEM. 














[ Gnstractionel 
Engineers. 















STEEL FRAMED BUILDINCS 4 


Ocean Ironworks, 


E- MANCHESTER. 


Telephone: 810 Trafford Park (8 Lines), 


425, Calle Bolivar, 
LONDON, E.C. 4. BUENOS AIRES. 
Telegrams: **Ventillons, Cannon, London.” = 


Telephone: I!7 Bank. < Telegrams: ‘Ventilate, Buenos Aires.” 
ut DESIGNS AND ESTIMATES SUBMITTED. witiiiiii 
* FO R ALL TYPES OF CONSTRUCTIONAL STEELWORK. 


er May Ya,4 















Telegrams: ‘‘Ventilate, Manchester 


81, Cannon Street, 





4 oF | 














Fe 
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BUGKET DREDGERS 


Hopper and Barge Loading, 
Bow and Stern Well. 


BUCKET & PUMP 
DREDGERS. 


With Hydraulic Jet and Improved 
ROTARY CUTTERS for 
CLAY and HARD MATERIALS 


~ geily, 


CUTTER 








HOPPER BARGES, TUGS, 
AND FERRY STEAMERS. 





— 
Fon c& 


Established 1878. 9, 


SUCTION PUMP 


To Discharge into their own Hoppers, into 
Barges, or Ashore through Floating Pipes. 


TRAILING SUCTION 


HOPPER A> HOPPER DREDGERS 


New Buckets, Links, Pins, Gearing, &c., 


DREDGERS 








supplied for existing Dredgers. 


London Office: 


FENCHURCH AVENUE, E.C. 
Spl 7022 





FLEMING & FERGUSON, Ltd., PAISLEY, 





near GLASGOW. 





























: Contractors to Admiralty, 
A RSQ NX fe War Office and Allied 
Governments. 
SELF-CONTAINED sa 
ese Plants are 
entirely self-con- 


tained with Radiator 
having belt-driven 
fan in casing. 


Oi. ENGINE 
PLANTS 


(HOT BULBS 


Can be put down 
anywhere and are 
close governing. 


As reliable as steam 
but cheaper. 








|/FUEL PUMPS IMMEDIATE 
WATER DRIPS STARTING. 
VIBRATION 
Standard Sizes 7 to 90 H.P. 
Tay 11H.P, PLANT. Sp 103 


THE PARSONS MOTOR CO., LTD., 


TOWN QUAY WORKS, SOUTHAMPTON. Tel.—"* MOTORS.” 


Tel, 342. Code—A BC, Sth Edn. 


BERTRAMS LIMITED, 


Engineers, 
SCIENNES, EDINBURGH. 
Manufacturers ef auzee 
achinery for Paper Mills, Rubber Mills, Rubber 
Factories, Eeplosive Works; _ Machine 
Tools for Irom and Constructional Works. 


A. BEEBEE, © 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. cs 


MACKIES, LD., 


Engineers, READING. 
WROUGHT AND CAST IRON 


PULLEYS, SHAFTING, BEARINGS 


Write for Catalogue No. 52. &e. 
"Phone, 86 Reading 

















Tels., Machivery, Reading. 





DREWRY 
RAILWAY INSPECTION CARS. 


See Advts. Dec. 7th amd Jan. 4th. 


The Drewry Car Co., La. 


Phone: 458 London Wall. 


“CROWN” BOILER COVERINGS 


encased in STEEL SHEETING. Unimpairable by heat. 


964 SAVING 


in Condensation. Greatest Economy & Service. 3000 User 


Dod 
16, River Plate House 
South Pi., London, E.C 


Tel. : Effervesce, London: 








SUTCLIFFE BROS. 
Atlas Works, GODLEY, Nr, MANCHESTER. Q767 



















troubles in cellars, sumps, tanks, settling 
basins, pits, &c. 


ILLUSTRATED LISTS 


will be gladly sent upon receipt 
of application from engineers, 


W. H. WILLCOX & CO., Ltd., 


32 to 38, Southwark St., 
London, S.E, 1. 


It is automatic, requires 
NO manual attention, 
and works by water from 
ordinary mains, or low 
steam pressure. Com- 
pact, and easy to instal. 


LUBRICATING 


OILS 


and Greases. 
LARGE STOCKS— 


ready for immediate delivery. 


WRITE FOR 
ILLUSTRATED LIST 











| WILLCOX'S “PENBERTHY” =| | WILCOX’ “PENBERTHY” =| 
Cellar Drainer G) Injectors 
An “efficient” eliminator of flooding Engineers’ Stores. 


AUTOMATIC & 
AUTOPOSITIVE 
The reliable boiler 


feeders for low, medium 
or high pressures. They 
feed under trying condi- 
tions, and automatically 
re-start if supply breaks. 


WRITE 
ILLUSTRATED LIST. 


FOR 




















SMOOTH 


LOCKED WIRE ROPE 


MANUFACTURED BY 


GEORGE ELLIOT & CO., Ltd 
Office: 16, Son Geoage s Westminster, London. ' 


VERY FLEXIBLE 


Works: CARDIFF. 
, DOES NOT TWIST IN WORKING 








SURFACE J 
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ON ADMIRALTY, WAR OFFICE AND INDIA OFFICE LISTS. 








om : Telephone: 


“TUBES, 61 (3 Lines) 
CHESTERFIELD.” ate D CHESTERFIELD. 
«> LIMITED. / Up 














CRONE CIO VAINICn | 
WELDLESS STEEL CYLINDERS 


CARBONIC ACID, HYDROGEN, OXYGEN, 
AMMONIA & OTHER COMPRESSED GASES. 


DIESEL ENGINE STARTING BOTTLES 
AND AIR RECEIVERS. 
stag i ‘ she } £0 ENQUIRIES TO BE ADDRESSED TO THE WORKS, CHESTERFIELD. 


pe at de ag J // T€¢ ‘A 





55 1a ho) \ Fil Sf, F214 Wy \ (OF Ef | 7 LONDON OFFICE: Telecrams: “TUCHESTACO, STOCK, LONDON.” 
nal ca " m . 3 : 6, AUSTIN FRIARS, E.C. 2. Telephone: 5573 LONDON WALL. N135 | 
esd A bab od foe Y ee BOAT II OYA 


$ROSOEOESESESESESESESOSOSOSOESESESESOSOEOEOOOEE G R A FT ON 
T & CO. 
WA md Mi A = = [A L CONTRACTORS TO H.M. GOVERNMENT. 
& 


ATLAS WORKS, 
FOR SUPPLY OF 


BRIGHT TURNED STEEL 


BAR MACHINES & LINE SHAFTING 


apply to 


The Govan Shafting & Engineering Co., Ld. 


MERRYLAND STREET, GOVAN, GLASGOW, 






































Illustrated Descriptive Price List 
free on application. 


POPBPSSSBSBBSBASSBBBBBS 





SILVER MEDAL, Inventions Exhibition, London, 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910. 


M°KENZIE & HOLLAND L122: acitens'scovrnscrone 


AUTOMATIC TRAIN STOP 
and Audible Locomotive Cab Signal. 


who are specialising on all sizes from ¢in. to 4in. diameter. 
8279 


eS SSS SS SSS 


= 





0) 
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PRPOOS 
® 

















Signal Boxes. 








Level Crossing Gates. Parker’s Patent 
Lattice Steel T 
ee FOG SIGNAL and PLACER. 
Leng-burning Lamps. 
New “‘Over-Rail” Loek-Bar. ‘ 
Pate me Semel wire Binders and New and Improved 
elegrap: 
Electrically-operated Distant Signals. BLOCK INTERLOCKING 
ee See INSTRUMENTS 
Eleetrie Detectors fer Facing Peints. POR 
-servong: seountboanines 4 DOUBLE LINE, SINGLE LINE, 
~ teense ea AND REVERSIBLE LINE WORKING. ‘ 


Electric Rail Deflection Treadles. 


TRACK CIRCUIT APPLIANCES A SPECIALITY. 
POWER SIGNALLING  Electre-Pnoumatic, Elestre-Oil, All-Electrie. 


Telegreme—"“ MAOKSIG,” SOWESE, LONDON. Talepheme—é700 VICFORIA. 


wan orrica: 110, VICTORIA STREET, WESTMINSTER, LONDON, SW.  wonxs: wororeven *!™ 


























Dec, 28, 1917 THE ENGINEER Ix 








TANGYE’S 


CRUDE OIL ENGINE 


(SEMI-DIESEL TYPE) 
WITH “VARIABLE ADMISSION” OIL GOVERNING. 





SINGLE CYLINDER AND COUPLED ENGINES, STATIONARY OR PORTABLE. LOW FUEL CONSUMPTION. 
For Use with Residual Oils, Liquid .Fuels, or Natural Crude (Unrefined) Petroleum. 








TANGYES L® sesso 














Telegrams—Fiather, Sheffield. ESTABLISHED 100 YEARS AGO. Telephones—39 & 152 Attercliffe. 


SPECIALISTS “ HIGH GRADE STEELS 


FOR 


AUTOMOBILE & AIRCRAFT CONSTRUCTION 
WIRE DRAWERS’ PLATES & TOOLS. 
BRIGHT DRAWN STEEL BARS. 

- FORGINGS OF ALL KINDS, etc. 


‘NYKROM’ ‘UBAS’ ‘KROMBUS'’ 


(Nickel Chrome) (Case ee (Chrome) 


W. T. F LATHER, LL: Standard Steel Works, SHEFFIELD. 








comet oom: 








—- 


POWER 
SIGNALLING 
58, Victoria Street, London, S.W. 


| Tolegrame Volepheme 











’ “ Pewersig, Sewest, London.” 4760 Victoria (2 lines). Case, Stzle “1.” Pitted with: Patent?Thermal Regulators, Style “B.’ 








ee a ee ee ee Re ee ee = —— a ee —————— 
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WARD 


PLAIN CHUCKING LATHES 








10in. centre PLAIN CHUCKING LATHE, 44in. hole through spindle, 
chasing saddle, automatic feed to saddle, and cross sliding turret. 











A machine embodying RIGIDITY and STRENGTH, together with 
EASE OF MANIPULATION. 





Illustration shows a machine with 
tool equipment for machining 


AUTOMOBILE ENGINE 


CRANK CASES. 


We shall be pleased to quote 
you, giving production times, on 
receipt of blue-prints of work 


A few machines for EARLY DELIVERY. to be dealt with 

















H.W. WARD & Co. LTD., vionet strEET, BIRMINGHAM 
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The Highest Grade — 
in the World. | 











The result of fifty years’ experience—New 


Gre ssiley Crossley Gas Engine, the most economical gcrgesley 
3 fngines power unit of to-day. Write for catalogues. GAMES 


perme BROS., Ltd., opensuaw. MANCHESTER. 


Branches and Agents all over the World. 





























THOS. ‘BROADBENT & SONS, Ln. 


CENTRAL IRON WORKS, sstenaiinieniions 


Telegrams: Broadbent, Huddersfield. 
Telephone: 1581 (4 lines). 





ELECTRICALLY OPERATED 


STEEL WORKS 
PLANT 


CHARGERS, 
STRIPPERS, 
FORGE CRANES, 


Etc. 

















LONDON OFFICE: 
SUFFOLK HOUSE, 
LAURENCE POUNTNEY HILL,. EC. 
ae 3% 3 
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<a age Ruma camels 
GET THE PROPER SETTING OF THE STOPS ) 
FOR THE FIRST PIECE AND YOU'RE THROUGH. 


Think what this means in the 
elimination of all measuring by calipers 
and scale. 














On duplicate part lathe work the 
Selective Head “ Manufacturing Lathe” 
makes possible a greatly increa~ed out- 
put. The manufacturing equipment in- 
cludes multiple stops for length and cross 
feeds, connected compound and _ plain 
rests with four-way and high duty tool 
blocks, pan, pump and piping. 

The length feed stops automatically 
trip the power feed at the correct posi- 
tions for the several shoulders. The 
hand cross feed stops locate proper tool 

ee ae ee positions fur different diameters. Thus 
the measuring is done mechanically. An inverted squaring and necking tool in the rear holder quickly squares each 
shoulder and necks if the piece is to be subsequently ground. 

For rapidly and accurately reproducing different distances between shoulders and different diameters the Selective 
Head “Manufacturing Lathe” is in a distinct efficiency olass. 

Write for the Full Story. 


THE LODGE aAND SHIPLEY MACHINE TOOL CO., | 


CINCINNATI, OHIO, U.S.A. 


EUROPEAN AGENTS.—Alfred Herbert, Ltd., Coventry, Emgland; V. Lowener, OTHER AGENTS.—Alfred Herbert, Ltd., Calcutta; Andrews & George, Yokohama, 
Christiania, Copenhagen, Stockholm; R. S. Stokvis & Zonen, Ltd., Rotterdam ; Japan; Bevan & Edwards Propty., Ltd., Melbourne ; Krajewski-Pesant Co., Havana, 
R. 8. Stokvis & Fils, 8.A., Paris, Brussels. Jardine, Matheson & Co., Ltd., Shanghai, Hongkong, Hankow, Amoy. Spl 871 
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The Mancnestrr DONKEY oa WALL Pump RANK D EARN & C° ‘Ug 


ANCHESTER. S.E. 
THE N J 


i, f Norizontal Treble Ram. 
Single Acting Double Acting 
PEARNS CAMERON TYPE Pump 


PuMP & 5 












PoweER Pump 





~ na Pump 








sa Central 


Telegrams 
“PUMPS” Mancnesrer. 





“Mertical Treble Ram. Single Ram. Double Ram 


LONDON: 4@, Queen Victoria St. £.C. GLASGOW P. a W Maclellan, Lid, 129, Trongate, NEWCASTLE-ON-TYNE: E. Cleaton Rees & Co., 1, Eldon Square, 
talogues showing various classes of Pumes manufactured by us can be had on application, 
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KERR STUARTS 


Locomotives, Steam Saloons, Wagons, Crossings, & Railway Requisites 


5, BROAD STREET PLACE, LONDON, E.C.2 CALIFORNIA WORKS, STOKE-ON-TRENT. 


All Communications to I ondon. iP) 
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FEED WATER 


HEATERS 


(ROW'S PATENT). 


Class A. 
For 
SOFT 
WATERS. 





For economising Exhaust Steam and 
imparting a. high temperature to Boiler 
Feed and SAVING from 18 to 20% 
of Fuel. 


Saves the Boiler from strains and eases 
the firing. 

Made in any size from 10 1.H.P. 
upwards. 


When enquiring please state weight of 
water tobe heated,s of exhaust, I.H.P. 
of Engines, and the quality of the Feed 
Water. 





Class B. 
For HARD & IMPURE WATERS. 


INTER-HEATERS 


To go between low-pressure cylinder and 
condenser. 


RE-HEATERS 


For fixing between high and low-pressure 
cylinders. 


ROYLES Lorn, 


Engineers and Specialists, 


IRLAM, MANCHESTER. 








\Intensifiers 

















HYDRAULIC MACHINERY 


PUMPS; 


ELECTRIC, STEAM 
and BELT DRIVEN. 








Accumulators. 





Special facilities for 
Grinding Bowls or 
Shafts up to 3lin. 
diam. and 18ft. long. 


PRESSES 


EXTRUDING, 
Forging, Flanging, for 
Cotton, Yarn, Cloth, 
Wool, Fibre, Paper 
Rubber, Scrap Metai, 
Bowls, Margarine, Oleo, 
Tallow, Meat, Tinctures, 
Hides, &c. 


Extruding 
Presses. 








Leaalae| | 
a ae 
a a 


Liits. Zz»£, 


(Plies 











Hydraulic 
Leathers. 





Telephone No. 481 City Private 
Branch Exchange. 


6th Bditien ABC and Ai Codes 
used. 








Telegraphic Addrese— 


ESTABLISHED 1850. Prelum, Manchester 


HYDRAULIC PRESS FOR PLY-WOOD. 


Head Office & Works: 


WELLINGTON STREET WORKS, SALFORD, manctfirer. 


P.O. BOX, 10, SALFORD. 


JOHN SHAW & SONS 


_(SALFORD) LIMITED. 


ROBERT'S TWIN TUBE TENSION GEAR. 


(Patent No. 28953 ) 


VENTILATION HEALTH OUTPUT. 


An effective system under control is essential to your employees’ health. Good health means greater output. 
The New Gear for operating long stretches of opening lights in Sides, Lanterns and Roofs of Buildings up to 300ft. stretches opened from one motion 












































A few advantages :— 


All tubes are in tension. 

No tortion or twisting. 

Fase in operating long lengths, 
Great width of opening. 

Snug position when closed. 

No projection into the building. 





All Sashes are opened in 
perfect alignment no 
matter how long the run 
operated. 
FIRST-CLASS AWARD SILVER 
GILT BANKSIAN MEDAL. 


Write to-day for illustrated list with a description of the ungerlying principles of ‘construction which accounts for its success :— 


WILLIAMS & WATSON, LTD, oe eae ore occ cine 


il : 
a 


INTERIOR VIEW, OPEN.—Note direct thrust and great width or opening. 





M150 
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‘mKREF RE OKF 


—" Tre. ONLY 
BALL BEARINGS 
THAT COMPLETELY 
REALIZE TRE 
SCIENTIFIC IDEAL 





THE SKEFKO BALL BEARING CO., LTD., 





Head Office and Works - - . . LUTON, England. 
London Office : 28, Victoria Street, Westminster, S.W. 1. 
Glasgow Office . - - - 45, Bothwell Street, 
Parent Factory ° - A.B. Svenska Kull fabriken, Gothenburg, Sweden. 




















WORTHINGTON-SIMPSON LID. 


BRiTris Et 


VERTICAL SIMPLEX 
FEED PUMP 


WITH THE 


SINGLE STEAM VALVE 


SPECIALLY DESIGNED FOR 


MARINE SERVICE. 


PROMPT DELIVERIES. 











Full particulars on application to— 


Queen’s House, Kingsway, LONDON, W.C. 2. 


WORKS: NEWARK-ON-TRENT, NOTTS, England. 
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ECTRO- ALS 


Engineers, 


Y 


o Imperial Buildings, 56, Kingsway, London, W.C. 
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T Limited 


Bristol, Newport (Mon.), Pondon. 








STEEL SLUDGE TANKS FOR THE LONDON COUNTY COUNCIL. 


BRIDGES. GIRDERS. ROOFS, BUILDINGS. 


Chief Offices— “ST. VINCENT’ Ss or BRISTOL. —_— Ottice—36 aires eneoenie ST., E.C. 


“12 € 9m times er2ieee et 
Gis sree Hi 


SE eS 


CAMMELL LAIRD & CO., Limiren. 


SHEFFIELD and BIRKENHEAD. 


LONDON OFFICE ' - * 3, Central Buildings, Westminster, S.W. 































STEEL”:FORGINGS “FOR TURBINES FOR BATTLESHIPS. 


STEEL CASTINGS AND FORGINGS 















OF ALL DESCRIPTIONS, FOR ALL PURPOSES. 
(CYCLONE HIGH SPEED STEEL iT 4 R 93 HIGH SPEED STEEL . 
FOR GENERAL ENGINEERING PURPOSES. ry a a FOR TURNING HARD MATERIALS, &c. 
















Cc 
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“RUSTON” 
ROAD ROLLERS 


All. over 7 
the World 


under varying conditions, 
Ruston Rollers are proving 
in actual use that value, econ- 
omy. durability and all-round 
efficiency are summarised in 
the name 


ORS BRN 


Our employees total 6,750, 
and our five works—embrac- 
ing all the necessary shops 
for the complete manufacture 
of Road Rollers—cover 100 
acres. Here, under skilled 
supervision, every part is 
manufactured, assembled, and 
the complete roller built. 
This organisation places us 
in an unrivalled position to 
produce ‘‘ guarantee’’ work 
—*Ruston”? guarantee 
work, Our Road Roller 
Catalogue, giving full _par- 
ticulars of Ruston Single 
Cylinder and Compound 
Rollers, free by post, to 
applicants who write on their 
business. paper, mentioning 


«* The Engineer.’ 


ws. RUSTON, :‘cc.’c-- LINCOLN 
Sole Makers: 5 & CO., =" ® 




























































BUY 
NATIONAL \ 
f WAR BONDS 

The best investment 
and security ] 
in the world AA 
























































ERNEST NEWELL «a C2 L® 


1 wage a ater MISTERTON, GAINSBORO’.  [°5) secre | vovseine me 
5 to | 
| voy a filled by Hoist or 8 | ma , or ing Tu’ i 


7 Rough Slag a 

















! ‘ a eee Pee —— - Tube Mill .. ..| For@ a the Slag into 

-) Automatic Feed ..| For Feeding Rough Slag 9 | | Fine M ~ } e 
cadet to Ball Mills. = . 10-1 Elevator... .| For Elevating Fine Meal 

3 | Ball Mills ae ..| For First Grinding of | | inteWarehouse Conveyor 

= ioe oe Rough Slag. 11 Spiral Conveyor “| For Conveying xine Mea! 

4 | Spiral Conveyor oe For Conve Sescinige ed Grit to | into Warehous: 

Elevator N 12 | | Automatic Weigher | “For Weighin <j “Bagging 
5 | | Elevator.. Sw .| For Lifting Sing Grit to and Recorder off Fine Slag Meal 
Magnetic Separator. 13 | safety Vutiet a in Warehouse Conveyor. 














"@ | Magnetic Separato w a7 ‘For Removing Particles of 
6 1 Steel from the Slag. P 
* 7 1 ~Steei Shoot... — se ee ott Particles 2 14 | | 














COMPLETE . | Se | CONVEYING & 


1 | 


ie Ld _ a 


——— ll : Js sCELEVATING 
ae — | aie "on 7 
WORKS [ Ors ez zs MACHINERY 
ALSO A OF EVERY 


SPECIALITY. DESCRIPTION 














11 PLANTS SUCCESSFULLY RUNNING. ae 
aie ~~ S &@-«3WPLANTS ON ORDER, AUGUST, 1917. NEWELLS, MISTERTON 
10 PLANTS ORDERED DURING WAR. 


The Total Capacity of the: above Plants equal 800,000 Tons per annum. 
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Used on 





























Clear Span up | MEUMNATION Works | ese rootsare 
to 100 ft. Can be | covered with 
| adaptedtocarry | All over the Country | a jgerson’s 
| shafting.Rapid- | — ree: wan 
ity of construc- | vecionstiok Sn aa Aaeieretar British - Made 
tion guaranteed. | Estimates free on application. ‘ROK Roofing. 
—— z J Dept. 7. 
D. ANDERSON & SON, LTD., 
Lagan Felt Works— —_—_BELFAST 
and Roach Road Works, Old Ford, LONDON, E. 
—8 



























UM 
COMPRESSORS 


CAPACITIES 8 TO 7000 CUBIC FEET PER MINUTE 
PISTON DISPLACEMENT. 


VACUUM COMPRESSORS are oe er taking the place of direct-acting 
vacuum pumps in those plants where high efficiency and economy are essential. 
The problem presented by vacuum pumping is closely akin to that of air compression, and the Ingersoll-Rand Co., 
as a result of their long experience in the design and construction of Air Compressor plant, are in an exceptionally 
advantageous position to deal with this latest development. 

Built in a large range of capacities for either steam or belt drive, Ingersoll-Rand Vacuum Compressors have many 
features which make them especially interesting to users of this class of plant. The most outstanding of these features are :— 
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Automatic Lubrication ~ Made possible by the totally en- | Safety- ~~ ~ = Heavy construction insures a large 

closed design. margin of safety; moreover no injury 

can be done by the possible entry of 
| moisture into the cylinders. 

Small Floor Space = Compact construction allows a very large 

capacity in proportion to space occupied, 


Accessibility - = =~ Whilst all reciprocating parts are 
enclosed, every working part is 
instantly accessible for inspection | 


The “IMPERIAL” duplex type Vacuum Compressor is fitted with 
mechanically operated Corliss Inlet Valves and Direct-Lift Discharge Valves. 


ome Bie Be Fee Efe Et Eee Te 
eS 


~au' 
]=] 
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us In the “ER” and ‘FR” single-cylinder straight-line types, “ Ingersoll- i 
aA Rogler”’ plate Valves are used on both the Inlet and Discharge. y 
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“INGERSOLL-RAND 


(INC. IN U.8.A. 


166, Queen Victoria Street, 


E.C. 
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ain Steam Pipe || AMM | |= 
Installations 


with suitable joints. 














Lapwelded Steel Pipes for Gas, Water Air Sewage, Oil. etc 











Siemens -Martin Steel Plates. Tubular Steel Tramway, Telegraph & Electric Light Poles. Steel Castings. 
ASHFORDS PATENT TUBE WELL STRAINERS. 


STEWARTS » LLOYDS, Lp. 


Winchester House, Old Broad Street. LONDON. we 


Y 


IRONITE FLOORING. 


Registered Trade Mark. —— ENTIRELY BRITISH. —— Patented Process. 
mAKES GONCGRETE FLOORS wear proor, pusT PROOF, WATER PROOF, GREASE PROOF. 


IRONITE WAT! 





41 Oswald Street,GIASGOW. Broad Street Chambers, BIRMINGHAM. 

















TERPROOFING. 


For Waterproofing at a very low cost Cement, Bricks, Concrete, Wood, &c., against heavy water pressure. 
FLAT ROOFS Waterproofed at less than half the cost of Asphalte. 
(Managers—S. THORNELY MOTT & VINES, Ltd.), 


THE IRONITE CO., LTD. see gente Secmeen user, oy, 





Patent Process. 
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DEAN, SMITH & GRACE «202, L® 


LATHE MANUFACTURERS. KEIGHLEY. 


Telegraphic Address: “LATHES,” KEIGHLEY. 
Telephone No. - - 88 KEIGHLEY. 











Ss Ss 8 


Simplicity of Construction and 
Ease of Handling are two of 
the popular features which 


this modern tool possesses. 





Ss Ss 8 


Illustration represents our 64'n. centre Hollow 
Spindle Gap Lathe taking bars up to 2}in. dia., 
Sjin. CENTRE HOLLOW (SPINDLE GAP LATHE. also taking 23in. dia. work in gap. The Headstock 


is friction geared, thus facilitating repetition work. 





WRITE FOR PARTICULARS. 


MANUFACTURED IN FOUR SIZES, 63, 83, 10} and 12in. CENTRES. Ks25y: 











~SULZER | 


BROTHERS 










 Conteibanal —— 


All Conditions and Requirements. 














Reliable. Large Stock of (MUP 
Simple. Small Pumps ‘ \ 
Efficient. in London. 











| 30, Norfolk Street, Strand,London,W. C. | 


WORKS: WINTERTHUR, SWITZERLAN D 
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Tested ana Adopted by me Admiralty, Royal Ordnance, War Office 






Because 


VISLOK 


NEVER 

COMES OFF 
CANNOT 

SLACK BACK 





Why is 


VISLOK 
like the 











Unsolicited Testimonial PONTHENRY COLLIERY 


VISLOKS are used on places where Ordinary Nuts put on double 
would not remain locked for even a few hours, such as on 
shaking screens, eccentrics driving the same and those driving 
the washery plungers: Eccentrics of Small Hauling Engines and 
other places where there is considerable vibration. WE HAVE 
FOUND VISLOK EXCEEDINGLY EFFECTIVE AND RELIABLE: IN FACT 
WE HAVE NOT HAD THE SLIGHTEST TROUBLE SINCE ADOPTING IT 


Repeat Orders Given 





REPEAT ORDERS CONTINUOUSLY PLACED BY 


BRITISH COLLIERIES. 














Kibblesworth Colliery Harperley Collieries Wallsend & Hebburn Coal Co. SAVES 
Shildon Lodge Colliery Horden Collieries Weardale Steel, Coal & Coke Co. BOLTS 
Cannock & Rugeley Colliery Wrexham & Acton Collieries Tredegar Iron & Coal Co. PROTECTS Pacers ll 
Cannock & Leacroft Colliery Denaby & Cadeby Main Coliieries Silverdale Co. LIFE 
Ffaldau Collieries Ashington Coal Coppee Bye-Product Coke Ovens 
Headley Collieries Easington Coal Cabtien teon 
Ponthenry Colliery Graigola Merthyr Lilleshall SAVES ——) 
Esh Colliery Hodroyd Coal PROPERTY 
South Ayrshire Collieries Harton Coal Seaton Barn Coal 
Cannock Chase Colliery Powell Duffryn Coal Ce. Midland Coal, Coke & Iron Co. MATERA. 4 
Mayforth Colliery Stella Coal Burradon & Coxlodge Coal Co. TIME 
LABOUR B 
REPEAT ORDERS CONTINUOUSLY PLACED BY preven 
COAL, IRON AND STEEL COMPANIES. Sizes 
John Bowes & Partners, Ltd Pather Iron & Steel Ce. Messrs. John Summers & Sons, Ltd ieeencees 
Merry & Cuninghame, Ltd Spear & Jackson, Ltd The Carlton Iron Co., Ltd QUARTER 
Pease & Partners, Ltd Taylor Bros. & Co., Ltd The Leeds Forge Co., Ltd INCH 
James Joicey & Co., Ltd John Lysaght, Ltd Bell Bros., Ltd To 
Bolckow Vaughan & Co., Ltd The Consett Iron Co., Ltd The Workington Iron & Steel Co 
Darlington Rolling Mills Co., Ltd Alfred Hickman, Ltd Ltd + FOUR 
The North Eastern Steel Co. John Wood & Sons (Wisewood), Ltd Victoria Falls & Transvaal Power INCH 


S. Osborn & Co., Ltd 





The Monkbridge Iron & Steel Co.,Ltd 


Co., Ltd 


FREE SAMPLE FOR TESTING ON APPLICATION. 
VISLOK Ltd.., 3, st. BRmeE's BOUSE, SALISBURY SQUARE, FLEET ST., LONDON, EC. 


Srepered by BADOON 'S ADVERT BING AGENCY. 
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AUTOMATIC. 


Write for Catatogue 9. 
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Tyres and Transport. 

E - War has made great demands on Britain’s 
Railway 5 Traffic.— ,.iiways and, with goods and passenger 
services necessarily curtailed, every moment saved in railway transport is of 
tremendous value to-day, There is no greater time-saver inthe Trasapart World than 
the modern Motor Vehicle, and if you would keep time with the progressive houses 
of to-day, you cannot afford to ignore this highly-eficient means of transit, And 


























$ A oe never neglect the tyre question—give your Motor Vehicle tyres that will increase 

PN: =e: its efficiency—sound, honest, British-made 

— ; North British Tyres, such as “* Clinchers,”” 
Fe 





|The Second of a Series | 
| of Advertisements in which 
| we endeavour to illustrate 
| Some of the phases of the 
transport industry in which 


| a vital part is played by 


| vres in general — and Pneumatic 


| Clincher tyres in particular. and SOLID BAND TYRE S 


The North British Rubber Co,, Ltd., Castle Mills, Edinburgh, London. Glasgow, Belfast, Bristol, ete. 
























































“ WELLS’ LIGHTNING ’ 


LIME AND GOLOUR 
WASHER. 


Wallwosk and Wells’ Patents 


Over 6,000 Sold. 
A GREAT SAVING OF 
TIME, LABOUR, AND MONEY. 








NO OUTSIDE POWER REQUIRED. 
Saves its cost in a few days. 


LIME, WHITING, OR COLD WATER PAINTS 


applied at a speed of from 10 to 20 square yards per 
minute in a manner superior to brushwork. Gas 
coat with the machine on rough surfaces is equal to 
two applied with brushes. 

Altered and Enlarged Patterns. 


Reduced Prices. 


2s. a. 

No. 6a.—With Tank and 8ft. Hose .. 5 5 0 

No. 6,—With Tank and 10ft. Hose .. 615 0 
No. 4.—Capacity 8 gallons, and 15ft. 

Hose .. oo os ee 5 0 

No. a ee same capacity as i 
0.4 .. eP as _ 

No. 6a.—On wheels, capacity 12 gallons 11 5 9 





WELLS’ 
WASTE OIL FILTERS. 


Fitted with Patent Sight Feed Syphons. 


OVER 22,000 SOLD. 


Invaluable to ALL users of 
Machinery, Steam, Oil, or 
Gas Engines. 
Supplied to 
the Principal 
Governments, 
tlectrie Light 
Installations, 
Corporations, 
Water Con- 
panies, Eng!- 
neers, 


Garages, &e, 








Nos. 
1.—For users having only a small 
quantity of oil to treat (no 


syphon), 17in. by 9in. .. - 1 15 0 
2.—Two top chambers hold about 3 

gallons oil, 22in. by 10in. - 2 06 
3.—Two top chambers hold about 6 

gallons oil, 27in. by 12in. -- 8 10 0 
4.—Two top chambers hold about 12 

gallons oil, 36in. by 16in. ~ & 2S 
5.—Two top chambers hold about 24 

gallons oil, 43in. by 28in. -« €- SSE 


Write for Samples of Work done by the Filter. 
Larger Sizes made to order, capable of 
dealing with 250 to 500 Gallons Oil per week. 





WELLS’ 


REMOVABLE BUNG POUR 


(Patented) 
Price 7/6 each. 









Made in Gun Metal, 
9/6 each. : 


For emptying 
Casks without 
Pump, Tap or 
Stillage. 


Applied to and re- 
moved from an, 
caskinstantly. All - 
waste and mess 
prevented. More 
rapid in‘ action than & pump. Will' fit any 
ordinary cask from 20 to 60 gallons. Does not 
damage the cask. 


Prices subject to current rate of advance, 


A.C, WellsCo, ™iginssne-etyparers 
Works: Carnarvon St., MANCHESTER 
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WERF GUSTO 


Sole Agent United Kingdom: ANDERSON RODGER, 38, Victoria Street, Westminster, LONDON, S.W. 


Firma A.) F. SMULDERS, SCHIEDAM (Holland). _ «.jswitobns, Somepam.” 
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Our Patent Coaling Vessel ‘bunkering a Steamer at the rate ot Selt-propelling Derricking and Revolving Crane turning round 
260 Tons an hour across a Lighter without any interference with a Test Load of 160 Tons. 
with Loading or Discharging, Radius: 76 feet. Lifting Speed: 3ft. Hin. per min. 
Revolving Speed: 360° in 6 mins. 





A. 
B. 


Cc. 


DEPARTMENTS: 


DREDGING PLANT of ALL TYPES up to the LARGEST CAPACITIES. 


COALING VESSELS BUNKERING STEAMERS MECHANICALLY at 
rates from 150 to 1000 Tons per Hour and upwards. 


FLOATING CRANES of Great Power, from 50 to 400 Tons and upwards. 


(Of late years we have supplied 28 of these Cranes, ranging in Power trom 60 to 400 Tons). 


DIESEL MOTORS of any Capacity—Stationary and Marine. 


BOILERS of every description; BRIDGE & ROOF CONSTRUCTION by our own 
BOILER WORKS—A. F. SMULDERS, GRACE-BERLEUR, nr. LIEGE, BELGIUM. aah 
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Bench Tappers in Stock. 


az and § 





I// 
Ss» 4 


Capacity. 
zinch Tapper 


The Improved }-inch Bantam Tap- 
ping Machine is fitted with a table 
having a horizontal movement con- 
trolled by screw stop, and a vertical 
adjustment. The table is accurately 
squared on top and ends, the top and 
front end having tapped holes for 
attaching the usual fixtures. A flat on 
the vertical spindle gives a good 
binding to the screw and prevents 
the table moving round. 








C imensions. 


Size of Table Top... ins. 
Horizontal Movement 
of Table ... ... ay 
Vertical Adjustment . ere 1k 
F. and L. Countershaft 
Pulleys... a 
Speed of Countershaft 
r.p.m. 250 to 400* 
Size of Chuck supplied Jacobs No.2 
Weight, incl.C/S, about lbs. 60 
* According to material being tapped. 


4? x 3 


4x1} 















3 . 
sinch Tapper 
The Improved g-inch Tapper has 
a vertical adjustment to the table 
controlled by a screw stop. A screw 
stop is also fitted as shown to control 


the horizontal movement of table by 
the lever. In addition the table sup- 
port has a considerable adjustment 
lengthwise on the bed. 


|| Dimensions. 

| | TA OR TOLMER y.6 ath ass - ate ae, 1S, TS Friction Pulleys on Machine ... ... ... ins. \ ge x JB 
Width of ‘‘ T”’ Slots Pea eee by z Countershaft Pulleys ... 
Lever Movement of Slide 24 Speed of Countershaft i p. m. 950 Pa 400* 
Adjustment of Table on Bed... ... 3} Bench Space... ... «- ins. 21} x 64 

1 | Height of Spindle above Table Top 1$ Weight, including Countershaft, about .. Ibs. 90 

i] Vertical Adjustment of Table 1 Size of Chuck supplied : Jacobs No. 3 


Height of Table from Bed 


| According to material being tapped 


| A Smaller Size. 


A still smaller Bench Tapper is built with a capacity up to 4” in steel. It is similar in design to the }” machine 
shown above, but has no table or bed. We have several of these Small Tappers in Stock. 


DW GQ. Kg 
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Chas. Churchill & Co., Ltd., 9-15, Leonard St., London, E.C.2._ Birmingham, Manchester, Newcastle-on-Tyne, Glasgow, Bristol, Leeds. 



































TWO AND THREE-PHASE MOTORS 


DISPATCHED IN SEVEN DAYS. 














WHY WAIT? 
E. BROOK, LD., 


11, QUEEN VICTORIA 
ST., LONDON, E.C. 4. 


Telephone—City 4468 


Works : HUDDERSFIELD. 


Telephone—1629 and 4630. 


sardekeo) 











Wires—Phase. 


63 PHASE:SQUIRREL CAGE-SLIP RIN 


Miz Sernse saunter ecterranem 
An 6h 6 


QUALITY 


for Supreme Service 











Turn out your Old 
Office Books and 
Papers at once. 








URGENTLY 
WANTED 


a 


MUNITIONS. 











TO THE 


LEADING FIRM 






Contractors 
to H.M. Gov- 
ernment, The 
Bank ot England, 
and the Corpora- 
tions of Manchester 
and Glasgow. 


(Under Government Licence). 


It is not generally 
known that a } 1b. of 
Waste Paper makes 
a Charger Case ; half 
that quantity an Ex- 
ploder Tube, 
2lbs. a Cartridge 
Cylinder Lining. 


and 


Write or Phone 


LENDRUM, LIMITED, 


Head Offiee: 
3, TEMPLE AVENUE, 
LONDON, E.C, 4. 
Telephone: Central 406. 


Branches: 
64, JERSEY STREET, ANCOATS, 
MANCHESTER. 


Telephone: 8299 City, Manchester. 


16, FALFIELD STREET, GLASGOW. 


Telephone: 1969 South, Glasgow. 


32, KING STREET, LIVERPOOL. 


Best Prices paid for Old 
Bagging and Canvas. _.s 





D 
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| | “Trvan”- MANGANESE STEEL DREDGER BUCKET. LIPS |i 
| SAMUI, () SB OR JT &CO CLYDE STEEL WORKS, | | 
ie LIMITED. SHEFFIELD. |f 


DEPARTMENTS :— 
MACHINERY. ENcINEERS’ Tools. ELecTRICAL PLANT. 


















| 
















BOILERS & TANKS. PIG IRON. 


SCRAP IRON & STEEL. 


OBSOLETE TONNAGE. 
DISMANTLING. 
OLD METALS. 


COAL. COKE. 
MINERALS. 

























SILVERTOWN. 

PRESTON. MORECAMBE. 
BRITON-FERRY. SWANSEA. 
WISHAW. 
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STEEL CHIMNEY 
I75f. High 77 6inDia 
SUPPLIED AND ERECTED 


BY US IN 
LANCASHIRE. 








Rati eT 





TF Ss eles nate, 
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PATENT 
HIEOPEANE 


result of over 50 years’ experience. 


At 240 F.P.M. on a Big Planing Machine, trouble with 


keys is inevitable. 





There are, however, no such troubles with the 


HILOPLANE, because there are no keys. 





Moreover, the gears are from solid 
steel forgings accurately 
generated on 

special machines. 





This block shows 

single unit in the 
train of STIRK Patent | 
Keyless Gearing. 








The HILOPLANE stands for:— 
HIGHEST erriciency 
LOWEST waintexance 
UTMOST contro.” 

Write the Sole Makers: ‘Ti f : 


JOHN STIRK & SONS, LTD., 
HALIFAX 
for tliustrated Catalogue. 
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SOLID TYRES supplied, 


are fitted free of charge at— 


Aston Cross, Birmingham. 
43, Easy Row, Broad St., Birmingham. 
(Telephone: 588 Midland). 


YOUR DOCTOR HAS 
YOUR CONFIDENCE. 


Y OU value your doctor's 

opinion because you know 
that he regards his prestige as of 
greater importance than his fee. 


So you call him into consulta- 
tion whenever the need arises. 


Apply the principle to your solid 
rubber tyre needs. Calla Dunlop 
man into consultation. Get his 
expert opinion on your solid tyre 
problem — remembering always 
that Dunlop prestige is as great 
an asset to this business as is 
your doctor’s reputation to him 
in his practice. 


Every Dunlop Agent selling 
Dunlop solid rubber tyres is in 
a position to give you advice 
and there’s a solid tyre expert 
at every Dunlop depot. 


Dunlop 














perpen erm 


Una aioe 


cede Ban eae 








- ———— CONTRACTORS TO 


| | BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, CROWN AGENTS 
FOR THE COLONIES, AND FOREIGN NAVIES. 


Colchester 


A.G MUMFORD yx. cotek 
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= _ inom = 
Main Feed, 
PATENT Over 25, MOM ORDER. 
AUTOMATIC BRITISH ADMIRALTY, 
BOILER FEED FTALIAN NAVIES. 
a REGULATORS. Feed Pumps ‘ies iulieiintih Control. pads seer - 
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(OLDHAM) LIMITE 
| MANUFACTURERS OF ALL TYPES OF MACHINE TOOLS 
| No. 5 BROACHING MACHINE. __ 5ft. Gin. Stroke. 
| Full specification on request.- 
| Globe Iron Works, OLDHAM. | 





Telephone—OLDHAM 1273. } 








Telegrams- HAIGH, OLDHAM. 4! 
fe 

F) 

oy 

¢. 
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| SHERZER ROLLING LIFT BRIDGE 
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?ICHMOND TWICKENHAM TUNNEL 
METROPOLITAN WATER BOARD ey, i 

a ee xe CRUSHER, 

acti er nnmnnrrcen 


























GENERAL ENGINEERS, 


HEAD, WRIGHTSON & Co.,L™ stockton-on-rEEs. 
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CONTRACTORS TO THE ADMIRALTY, WAR OFFICE. ALLIED GOVERNMENTS, ETC. 


pearinc HOY T metats 


INGOT ANTI-FRICTION METAL FOR EVERY PURPOSE. 























SPECIAL NUMBER ELEVEN ALLOY-—THE WORLD'S BEST. 





HOYT’S NUMBER ELEVEN ALLOY. 
SPECIMEN TWISTED AND HAMMERED COLD, SHOWING TOUGHNESS. 
COMPRESSION REQUIRED TO CRACK TEST SAMPLES: 20.55 TONS SQ. IN. 


ABSOLUTELY THE HIGHEST QUALITY MADE—OUTLASTS ALL OTHERS. 


we HOYT: CASTINGS 6 snow. 


IN PLACE OF BRONZE, GUNMETAL, ETC. 





DIE-CAST 
WHITE METAL TRUE TO ‘001 IN. 
BEARINGS. ass 
paren HIGH 
THE FINISH. 
WORLD'S oi 
BEST. 


NO -MACHINING. 





28 STOCK SIZES; 
OTHERS 
TO ORDER. 


CORED STICKS 
IN 
WHITE METAL. 





_ RELEASE SAVE RELIEVE 














EXPENSIVE TIME AND YOUR 
MACHINES. MATERIAL. FOUNDRY. 
EXPERT ADVICE FREE. 

THE HOYT METAL CO, LTD. 
WORKS; MILLWALL, E. 189, HAMMERSMITH ROAD, LONDON, W. 6. 
TELEGRAMS: PROFANITY, PHONE, LONDON. TELEPHONE: HAMMERSMITH 1702. Ms? 
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ARE INDISPENSABLE TO AIRCRAFT MANUFACTURERS. 


























ALL UP-TO-DATE AIRCRAFT 


We can give 
FACTORIES USE: 











IMMEDIATE 
RHODES 
DELIVERY POWER PRESSES. 
of 


RHODES 


No. 21S Inclinable P 
0. 21S Inclinable Press GUILLOTINE SHEARS. 


SHOWN IN ILLUSTRATION. 





RHODES 


NIBBLING MACHINES. 


(subject to being unsold and 
Government release). Size 
of table 28in. by 18¢in. 





RHODES 


TINSMITHS MACHINES 





SPECIALLY SUITED FOR 

BLANKING AND BENDING 

METAL PARTS FOR 
AIRCRAFT. | 


PRICES RIGHT. 
GOOD DELIVERIES. 





F TD ESTD GROVE IRONWORKS, 


J pL sm WAKEFIELD. 


>a 8-88 > eee ee eee ee a ee ee ee 











| | 





























a Mm 
il 7 Tl 
; BRASS INGOTS a) 
5 1 ates neditioniion. Expert Metallurgical Control. | 
% 
IM Our Staff includes Metallurgists Ht 
mn RODS Chill Cast to B.C. & G. Tests, of wide experience, and our works uy 
f are equipped on modern scientific ll 
mi lines. These advantages 
HH 7 ines. es 8 il 
et STRI PS for Rolling. | ON THE SPOT f 
a i e 
Hill. P ll 
® ensure technical accuracy, and are %, 
jt HOT STAM i INGS. fully applied to our trade. They r: 
fi constitute a guarantee of satisfac- tt 
Hil : tion, and are freely at your disposal. Ul 
& 
" DIE FORGINGS. a 
mT til 
i & 
mM ih 
Fe a 
Hil ti 
| A. J. CROFT & CO, Lro. | 
mM Fy e ay TD. II 
ti (Proprietors of the Crown Casting Co.) Mt 
Hi Ii 
a HOLLY LANE, PERRY BAR, BIRMINGHAM. a 
Pr] Telephone—-East 237. Q37 A 
| tl 


VS SS SS See Se eee SB eae SE SS 2 be 6 eS SS | SS SS SSS 
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HYDRAULIC TYRE PRESS. 


HOLLINGS & GUEST, LTD., 
Thimble Mill Lane, BIRMINGHAM. 
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Proof. 


A Fabroil Pinion undergving an endurance test has 
been running under load almost continuously for 
the last five months, during which time it has been 
‘given regularly twice each week a bath of boiling 
oil and boiling water. A recent examination 
showed no signs of wear, nor was there the least 
‘ indication of swelling or shrinkage as measured 


by micrometer. 


We do not recommend this as a regular diet for 


Fabroil Pinions, but our claims that they are 














strong, silent, water and oil-proof have been more 


than burne out by the above. 


Write for free illustrated List 
E R. 2812 on Fabroil Pinions. 


British Stlccendieinte Co., Ltd., 


Electrical Engineers and Manufacturers, 
Head Office and Works: Rugby, England. 




















NEW CONVEYOR Co., L™ 


SMETHWICK, BIRMINGHAM. 


Telegrams: Aptitude, Birmingham. Telephone 50 Smethwick. Glasgow Office: 90, Mitchell Street 


Proprietors ot the MIDLAND ENGINEERING CO., Birmingham. 





MANUFACTURERS OF ALL TYPES OF 


Conveying & Elevating Plant. 


COOLING AND CONDENSING PLANTS 


As supplied to"the Prinei tions and Leading Firms 
in this and Foreign Coun tries. 


GRAIN PLANTS, COAL & ASH PLANTS 


Stee! Structures, Bridgework a Hoppers.  Chainr Buckets, Wheels, &c. 
Contractors to the Government and to Principal Corporations at Home and Abroad. 


~ 




































A“Penny-Wise Policy 
with expensive beltings. 


Is it worth while risking a beli which costs 
you £30 or £40, by treating it with a low 
priced dressing, which very likely contains 
tar, resin, or other injurious substance, when 
you can get 


Cling-Surface 


for a matter of a few pence per |b. more ? 


The following letter shows that ‘“‘ Cling- 
Surface*’ is free from deleterious matter. 
It is the only preparation which enables 
belts to run easy or slack at all loads with- 
out loss in power: the only true cure for 
slip: the only treatment which 
will preserve and waterproof a 
belt. Write for a tin. 











LeaTHee yxposteres 
Loxvy poRATORY SE 
“Loses arcs 31 


THOMAS & BISHOP, Ld. 
37, Tabernacle Street, London, E.C. 2. 


Grascow—95, Bath Street. 
Paris—27, Rue Eugene-Varlin. ELE 





Dr, Go Parker, the Government expert, 
is Brit leading authority on leather and 
its treatinent. 
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 FROTURBs'} 


TRADE é 
MARY 


The Combination of a Rees 
Roturbo Condenser and Rees 
Roturbo D.C. Motor offers the 
unique advantage of undivided 
responsibility. 


The complete plant is made in 
our shops, tested together and 
sold under our full guarantee 
as a running unit. 


THE ROTARY JET CONDENSER 





The words “Rotary Jet’’ have a 
distinct meaning. As applied to con- 
densers they describe a Rees Roturbo 
Condenser, which is a Unit Outfit, 
and not an assembly of units. It has 
only one impeller, which performs 
three separate functions : 


/ 


1. Acts as injection water pump, 
spraying the water Aosz¢ively into 
the condenser. 

Condenses the steam and osztively 
removes the air contained in same. 


f 4 
(44447 
% 


af 


pes : . THE IMPELLER—the one and only working part 
Positively ejects the mixture of in the Rees Roturbo Rotary Jet Condenser. 


: It h 'e 
hot wat er and air to atmosph ere t has no rubbing contacts, and therefore does not wear 
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Cheapness, in the Petter sense, 
is Cheapness born of Excellence. 





76 B.H.P. Two-Cylinder Direct- 
Reversing Marine Engine, 


OJL ENCINES 


Simplicity Safety | ‘Ee cosioni. 


Made in sizes trom 2 to 300 BLP. in Stationary, 
Portable and Marine Types, to work on Refined 
Petroleum (Paraffin), or any Crude or Residual 
Petroleum obtainable throughout the world. 


NO WATER INJECTION. 


PETTERS L* 
YEOVIL, 
Eng. 














NF 


THOUSANDS IN USE. 











ees 

































































POWER PROBLEMS. 


WELLS WORKS 


























PARKINSON Single Phase Type “P.S.” MOTOR. 
Self-starting under load. | Unity Power Factor. Constant Speed. 


THESE MACHINES ARE REVOLUTIONISING SINGLE PHASE 
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| THE Single Phase peut’ Unit. | 


The Importance 
of Rust Prevention 








In War Work, and all other Iron and Steel 
Construction, élibcient protection against rust 
demands a thoroughly standardised coating, built 
for the work according to correct scientific tests. 
Admiralty and other Government Contractors 
and the leading Constructors and Iron Ship- 
builders have adopted after rigid practical test 


THE STANDARDISED RUST PREVENTIVE, 


“BOWRANITE 


“Bowranite’’ is sold only by name in _ branded 
containers. Un-named bitumen- solutions are not 
“ Bowranite,” and cannot be used where “ Bowranite "’ 
is specified. 

For particulars of laboratory tests and a long list of 
leading firms using “ Bowranite”’ exclusively, write to 


Robt. Powran & Co., Ld., 4, St. Nicholas Bldgs., Newcastle-on-Tyne. 
STOCKS HELD AT CHIEF PORTS AT HOME & ABROAD 
DHGDOHDHDGHEDHDDHDHHHDHEDHHDDHDHDPHDPHDHHDGDDHDPDDHHDD 


Write for Particulars and Trial Tin on this form or on your letter-paper. 





Messrs. Robt. Bowran & Co., Ltd., 
4, St. Nicholas Buildings, Newcastle-or-Tyne. 














LIMITED. 


London Road lronworks, GLASGOW. 














AUTOCLAVES, 
VACUUM PANS, CONDENSERS, 








Duncan Stewart & Co.| - 


ESTABLISHED 1864. .Telegraphi. Address—STEWART, GLASGOW, 


EVAPORATORS, PUMPING ENGINES. 


Enquiries are solicited and receive careful attention. 


M103 


GU ISELEY {a} enclose our letter heading. Free of charge, and without committing fat to 
any obligation, please send particulars of ‘‘ Bowranite’’ tests and a sample tin. 
: BNE CF FGM cr crcwnsssoctscoscrsesncesesesesbongecsicessccsevscsscesosees-coccssess ccososeseseses aoe 
London: 25, VICTORIA ST., S.W. | Phone: 3373 Victoria. : 
DORDTIG IG a sivninnssaccty ovens ssesevnecnakestnbeosssaicécosccsssssecnesce Spee bones ensandeenseeune 
M19 
See — SESS A = 5" CE eNO ea ET RPT 


Ltd. 

















WEIGHBRIDGES 
WEIGHING MACHINES 


for all purposes. 


FOR ROAD, RAIL, WAREHOUSES, &ec. 
ANY LENGTH OR CAPACITY. Send us your Enquiries. 





Midland Iron Works, Scout Hill, DEWSBURY, Yorkshire 














LONDON OFFICE :—Mansion House Chambers, 11, Queen Victoria St., E.C 
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Sole 
Agents for 


BARKER WRENCHLESS CHUCKS 


For use on Screw Machines, Turret Lathes, and Semi-Automatics. 





The internal gears A and B do not revolve, one being fixed to the casing and the other to the hand lever. 


They are equally 
adapted for Bar work. 


The jaws being under ° 
direct control of hand- 
lever, the “grip” can 
be regulated to a nicety 
and will withstand the 
heaviest cuts. 


To operate the chuck 
move the hand lever. 
The jaws can be 
opened and closed 
and work put in and 
removed whilst 
machine is running. 


The mechanism is not 
complicated, consisting 
of two sets of planetary 
gears. 





Centre 


gear D and cam E revolve with the chuck, connection with internal gears being made through pinions on spider C, 
revolving in same direction at one-third the r.p.m. of chuck. 


The chucks are made in 4 sizes, with 3 JAWS, viz.: 
also with 2 JAWS, in the following sizes : 


SELSON 


Engineering Co., Ltd. 


10in., 12in., 14in., and -16in; 
10in., '12in., and 14in. 


85, Queen Victoria Street, 
LONDON, E.C. 4. 


Works-— Coventry. 








CYLINDER, DOFFER, ROLLER 
AIR PUMP, CONDENSER & 
STEAM PIPE CASTINGS. 


Machine Made Toothed Wheels. 


MALLEABLE IRON and 
MILD STEEL CASTINGS. © 


Write for prices to— 


SCHOFIELD’S FOUNDRY CO., LD. 


LITTLE BOROUGH. 











DUCDILL’S “rn MOVABLE FITTINGS. 


225 






Fig. 






HUNDREDS OF PATTERNS, 


Thousands of Repeat Orders. 


See Full Page Third Issue of Tus Enorvzsr, 
CATALOGUE ON APPLICATION. 


FAELSWORTH, MANCHESTER. 






month. 
W101 




















IRON 
CASTINGS. 


:PROMPT : 
DELIVERY 





MESSENGER & C0., LD. 


Ironfounders & Engineers, 


LOUGHBOROUGH. 








CLEVELAND 
BRIDGE anp 
ENGINEERING 6O., LT 


HEAD OFFICE AND WORKS— 


DARLINGTON. 








Rogers McGown & 60, 4, Livesey Rd., “fanhate 


BELLISS & MORCOM, Lid. 
BIRMINGHAM. 
Self-lubricating Steam Engines, 
Turbines, Air and Gas Compressors, 
Condensing Plants, Crude Oil Engines 

and Paraffin Engines. m1 
(See Wustrated advertisement menthiy). 











Automatic Horizontal Hollow Chisel Mortiser. 






ROBINSON « se, ua 


Type MY. 








For Single and 
Double Mortising 
a in all classes of 
Timbers. 


Suitable for 
Railway Carriage 
and 
Wagon Building, 


&c. 


Enquiries are Invited. 














ROCHDALE, ENG. 











GOODALL CLAYTON& C2 LP 


LEEDS 


CONVEYING PLANTS, BUNKERS &¢ 


STON EBREAKERS, 


Screens, siete = and _ 
ee a eee ee 


ROBERT | BROADBENT & SON, Ltd. 

Ironworks, STALYBRIDGE. oe? 

Rg Ne. 26. Tel. Address—Broadbent, Stalybridge 
Drilling, 

Tapping, 


Y WY, y 
Oh 3 i 
“to TOU ——— 


JOHN eg rnc “annie & —— 


Pyavmatic Enotnesrs, 
POLLOKSHAWS, GLASGow. 














Chipping, 
Caulking, 

Rivetting, 
Hammers, 


G 
ete. 





Electric Generators 


and Motors. 
J.H. HOLMES & CO. 


Portland Road, Neweastle-on-Tyne. 
See Tustrated Advertisement every fourth week. sxu263 


The Vacuum Brake Co., 


@, QUEEN VICTORIA sTREET, “td. 
«ONDON, E.C. 


Telephone; 5064 Bank. Telegrams: Solution Londen 
ABC and Al Codes used. 7396 





For Large Advt. see issue of Dec. 7th. 


=p ORTLAND CEMENT. 


% ef outstanding e- 





fi Yding power and induratin Oe pete, 
Makes concrete of exceptiona strenjth & durability 


KAYE &C°L° SOUTHAM WORKS, RUGBY. 
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HEAD OFFICES: 


38a Bond Street 
LEEDS 


(14 Central 
Telephones i 





(Private Exchange). 


ROBERT HUDSON 11 


LIGHT RAILWAY ENGINEERS, 


LEEDS 


ENGLAND 


{ (Inland)—Raletrux, Leeds. 


| 
Telegrams \ (Foreign)}—Foundry, Gildersome. 


d 
| Codes peas Union, etc. 


—a 


WORKS: 


Gildersome Foundry 
near LEEDS 


ABC, 4th and 5th Editions, 





Contractors to: 


The War Office 








Admiralty 





Crown Agents for 
the Colonies 





India Office 


H.M. Office of 
Works 


All Leading 
Foreign and 


Colonial 


Governments 





AILS 


SLEEPERS 


SWITCHES 


TURNTABLES 


LOCOMOTIVES 


STEEL WAGONS 
of all kinds 


WHEELS & AXLES 


ROLLER BEARINGS 
Etc. 





A working party starting out for the day on the battlefield ‘‘ District Railway.’ 


“THE INNER CIRCLE.” 


They are taken to their work just as men are in the City of London. 









E. 396.—-Switches and Crossings. 











E. 769.—Steel Tipping Wagons—made in 
all sizes and types. 


For over 50 years our sole Speciality has 
been the design manufacture and supply or 


LIGHT RAILWAY 4 


MATERIAL 


of narrow gauge as used for: 





MILITARY PURPOSES 
GOLD, DIAMOND & other MINES 
SUGAR ESTATES 

RUBBER PLANTATIONS 
NITRATE OFICINAS 
COLLIERIES 

RAILWAY CONSTRUCTION 
IRRIGATION SCHEMES 
FACTORY RAILWAYS 






E. 585.— Sugar Cane Cars - mede in immense variety. 





( Robert Hudson & Sons Ltd 


African } Cullinan Buildings 
Agents JOHANNESBURG 
( Also Durban, Lourenco Marques &c. 








wi ( Robert Hudson (India) Ltd ; ( British Engineering Co. of Russia and 
Agents } Head Offices Agents | Siberia Ltd 
| 6/7 Clive Street, CALCUTTA. Head Offices: Moika 58, PETROGRAD. 








Colonial and Foreign Requirements are our Speciality. | 


Catalogues in English, French, Spanish and Portuguese. 
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BLOW OFF 
ARRANGEMENT 


INLET DISCHARGE | 


~ SEAT 
~ VALVE 


FLOAT 


VANES 7 ~~ SPINDLE WITH 


ROTATING VANES 
‘CLEANING 


PLUG ~~ GUIDE TUBE 


16744 


“SENTINEL” STEAM TRAP 


With Nickel Valve and Seat. 


SOME OF ITS SPECIAL FEATURES: 


Regrinds its own valve. Has only one working part. 
Cannot leak or dribble. Hand-test or Blow-off fitted to each Trap. 
Easily renewable valve and seat. Inspection can be made without uncoupling 


pipe joints. 


Made in Three Sizes, iin., lin. and 1.:in. 


In addition to hundreds in course of manufacture we have the following 
completed Traps in Stock for immediate delivery against good Certificate. 


Size es 2 in. = 1din. 
Quantity - 80 - 24 - 30 for 250 lbs. working steam pressure. 
Sara ig 70 for 75 lbs. do. 








ALLEY & MACLELLAN, LTD. 


Sentinel Works, GLASGOW. _ - 
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WARSHIPS. 


Turbines. 


Offensive 
and 
Defensive 
Automatic 
Submarine 





Complete 
Equipment 
for the 
Electrical 
Lighting 
and 


Machine 
Shops, 
Mills, 
Factories, 
&e. 


VIC] 








‘ERS LIMITED. 


VICKERS HOUSE, BROADWAY, LONDON, S.W. 1. 


. iC 


a hoa AIRCRAFT. 























il 1 — 
|) eigaea | Armour 
Plates. 





























Projectiles 
and 
Explosives. 


Steam, Oil, 
and 
Gas Engines. 

















A Group of Finished Guns. River Don Works, Shelfield. 


GUNS & THEIR MOUNTINGS FOR NAVAL OR MILITARY PURPOSES. 











Works: 
Barrow-in-Furness, 
Birmingham, Sheffield, Crayford, 
Dartford, Erith, Ipswich. 


a PLANT. 


Motor Generators. Turbo-Generators. 


Rotary Converters. 


Motors of all types. 





Patent 
Automatic 
Reversing 

Drive 
for Recip- 
rocating 
Machine 
Tools. 





















1250 K.W. 220 volt VICKERS Rotary Convecter. 









River Don Works, 
SHEFFIELD. 

















Deo, 28, 1917 


THE ENGINEER 











NSN Noe 


LIMITED. 












SMALL TOOLS. 


VICKERS PATENT ADJUSTABLE REAMERS. 








—— = 


ASE 


SSS SSS ss— SEHQNV 


——————— 


——— 


VICKERS 





EFFICIENCY : ECONOMY. 





Quotations for 





VANADIUM 
HIGH-POWER 
DRILLS. 


Se 
——$—— 
————————— — 


Sa 


genome 


\ 


VICKERS MOTORS. 


Substantially built. 


Se 


Give entire satisfaction. 





Unequalled in design and construction. 


Built to give hard and long service. 





The Electric & Ordnance Accessories Co., Ltd. 


| (Preprieters: VICHERS LIMITED), 


WARD END BIRMINGHAM. 


ALL COMMUNICATIONS TG TOOLS DEPT., 
VICKERS HOUSE, 
Broadway, London, S.W. 1. 


—— 
—— 
——— 


SSS ee SSS SSE 


TAPS, FILES, CUTTERS, 
and other 
SMALL TOOLS 
upon request. 







LOCOMOTIVE CRANK AXLES. 


| em 


SNEX 





a 





** Australia’’ Brand. | 


HIGH TENSILE STEEL TYRES | 





SS 


STRAIGHT AXLES | \ 
for Locomotives, Carriages, and Wagons. | 





VICKERS VANADIUM HIGH SPEED STEEL. 





——— 





Se 
es  ——— 


Forgings and Castings of Every Description. 


River Don Works. 
SHEFFIELD. 


Agent for France: EUGENE BUISSON, 2 Rue de Chateaudun 2, Paris. 





| 


= 
————— 


F 


Se eee WN 
_— 4 . * ‘ 


\ 
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in economy to 
pansion Engine. 


Here are a few points of merit briefly stated:— 


High efficiency and economy in steam consumption. 
Simplicity and consequent low up-keep cost. 
High vacuum in cylinder. 
Accessibility of pist n. 


MU Ta 


Behind each and every Robey 
Engine is a manufacturing ex- 
perience extending over 


This experience has enabled us to place on 
the market a Uniflow Engine which is absolutely 

reliable in actual use, and at the same time equal 
that of a high-class Triple Ex- 


half-a-century. 














All working parts totally en- 
closed and provided with 
forced lubrication. 

Suitability for high steam 
pressure and all temper- 
atures of super-heat. 


Write us for 
latest cata- 
logue. 




































SAFEGUARD YOUR TURBINES 


BY CONTINUOUSLY MEASURING THE CON- 
DENSED STEAM WITH A “LEA” RECORDER. 











Extract from a client’s letter:— 

‘‘ There is no doubt that on one occasion the Recorder was the means of showing up a 
fault in the turbine which, had it not been noticed, might have led to serious trouble. We 
were able to detect that something was wrong by noticing an increase in the steam con- 
sumption, and our suspicions were confirmed when one day a rise of 1 lb. per k.w. hour 
was observed. The machine, on being opened up, showed some blading damaged.’’ 
Further evidence of the value of the ‘‘ Lea *’ Recorder :— 

‘* The apparatus has given every satisfaction, and our only regret is that it has not 
been possible to install it upon all our plant. In addition to the check which it enables us 
to keep upon the consumption of the Turbines, it is most valuable as a detector of condenser 
leakages, as we have very considerable trouble here with pitted condenser tubes.’’ 


‘As an instance of the utility of this apparatus, I might say that quite recently we 
noticed that the water consumption had gone down to an extremely low figure. Nothing 
in the load justified this decrease, and an examination of the plant disc osed an air leak 
through the gland of the water extraction pump. This air leak, of course, caused the 
pump to lose part of its water, so that the condensate was being sent into the circulating 
tank of the latter.’ 


FULL PARTICULARS MAY BE OBTAINED FROM 


THE LEA RECORDER CO., Ld., 28, Deansgate, MANCHESTER. y;. 








Of special 
interest to 











Address— 


105, Criterion Works, 











Government 
Contractors. 


(Not Mill Furnishing or Hydraulic). 


J.B. BROOKS «CL 


(Contractors to the Admiralty, War Office, 
Air Board, Ministry of Munitions, etc). 


and the Leather Specialists 


with the 


Largest Works, 

Finest Equipment, 

Best Facilities, and 

Widest Experience 
in the Trade 


invite enquiries for 


Articles, parts, 
Fitments and Cases 


of 
LEATHER. 


J. B. BROOKS & Co., Ltd., 


BIRMINGHAM. 


Q38 
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HURST, NELSON & CO., LTD 


Makers of 








Builders of 
RAILWAY CARRIAGES, We: a0 Ae 
wanons RAILWAY PLANT 
, FORGINGS, 
every other deseription of IRON and BRASS, 
CASTINGS. 


RAILWAY & TRAMWAY 
ROLLING STOCK, 
MOTOR OMNIBUS, 

and other 

ROAD VEHICLE BODIES. 





PRESSED STERL WORK 
of all kinds, including 
UNDERFRAMES and 

BOGIE®S. 








BRANCH WORKS: 

Chatsworth Wagon Works, near Chesterfield 

Bridgend Wagon Works, Bridgend, Glamer 
ganshir eS. 





GLASGOW OFFICE: 40, West Nile Street, 


CARDIFF OFFICE: Gerdon Chambers, 
31, Queen Street. 


LONDON OFFICE: 14, Leadenhall St., F.C, Swansea Wagon Works, Swansea. 


Registered Office and Chie. Works: 


THE GLASGOW ROLLING STOCK & PLANT WORKS, MOTHERWELL 














“ BON-ACCORD” ELECTRICALLY-DRIVEN 


CENTRIFUGAL PUMPS 


FOR CONDENSING PLANTS, Etc. 
Renewable Wearing Parts. Self-oiling Bearings. 
HIGH EFFICIENCY and SELF REGULATION. X1904 


Try “Bon-Accord” Packing for the Stuffing Boxes of your Pumps & Engines. 


DRYSDALE & CO., Lid., Yoker, GLASGOW, W. 




























ESTABLISHED 1874. 


“COG WHEEL” BRAND PHOSPHOR BRONZE 
CAST, SOLID AND CORED STICKS 


For AEROPLANE and all MOTOR BEARINGS, &c. 
ALL DEPARTMENTS of the BRITISH GOVERNMENT use it. 


Send for a Sample, examine the Grain, and try it for any High Speed Bearing. 


We guarantee 20 tons Ultimate Tensile 2 to 4/ 
Elongation, & Exceed these Figures every time 




















Telegrams— PHOS BRONZE, LON: rates ea ranges: LONDON Telegrams —PHOSPHOR, BIRMINGHAM. 
Tikes 4330 Hop, London (3 lines) 334 East B irmingham (4 lines). 


| AY Tulane Southwark, LONDON. 
Chester St. Aston. BIRMINGHAM. 
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RENOLD DRIVING CHAINS | 


QUALITY. The high place which Driving Chains have taken in connec- / 
tion with power transmission is due to the superior standard 
set many years ago, and maintained ever since by Hans 


Renold, Ltd. 


RESEARCH. — Oar Research Department is constantly endeavouring to reach 
a still higher standard as finer materials become available, im- 
groved operations are invented, and more efficient machine 
tools are designed. 


INSPECTION _ Every stage of manufacture from the raw material to the finished 
chain is closely watched, and parts which vary in the slightest 
degree from the extremely fine limits imposed are scrapped 
without hesitation. 






































The Chains produced under these conditions have fully justified the care and attention 
bestowed on their manufacture, and have maintained, and will continue to maintain, 


the high RENOLD STANDARD so familiar to the engineering world. 


3 





























Highest 
Efficiency. 


Write for List No. 771. 


Offices: Works: — nM 66 


i, Tothilstrests | Pulsometer Engineering CoS Nee tims tomar 


Reading. 














SAMUEL PLATT L’®? WEDNESBURY. 


STRIPPING & CUTTING OUT PRESSES, DOUBLE or SINGLE. 








OCOMPLETE..PLANTS DROP STAMP FORGINGS. 
FOR THE TUBES of all descriptions, 
MANUFACTURE OF BOLTS, NUTS, RIVETS, SPIKES, &c. 


SHAFTING & POWER TRANSMISSIONS... 





35 


PETER BROTHERHOOD,.L° 


PETERBOROUGH. 
AIR and GAS 


COMPRESSORS | 


for all pressures up to 6000 Ibs. per sq. 

















Spi uu 77 
The illustration shows a tour-stage Hydrogen Compressor driven by 
compound enclosed steam engine. Working pressure, 2000 Ibs. sq. in. 
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xiv 
Printing. —George Reveirs, 5 
TED, 4 and 5, Greystoke-place, Fetter-lane, EC 
are PREPARED to SUBMI IT rESTIMA TIS io all DESCRI IP ¥ 
TIONS of PRINTING. ER” been 
printed at this Establishment aaah ie oy ee 06 
.) 2: D. Roots.—Patents, British Latest 
and Foreign. Moderate charges. Long and varied = a 
weg nee experience valuable to inverters. Circular wieabyag? Ee Oe Nt “y's ‘ 
of “Patent Abstracts” for The Times and for Rai ald Na PAGES UPR ay fh £6 9 
‘ y “a i f a ih : AIR-PU hi } 
het skh Rig rg set pied a Yibe Se 
) eee hed 1867). Britis h, Colonial, and Foreign Patents 
nd Trade Marks and Designs Registrations.—77, Chancery- 


erly for The Engineer.—Thanet House, Temple Bar, Lond o 
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ane, Londen, W.C. Telephone, Holborn, 1249. # ees the ab rine with Grand Diploma ie T Prue. lfered) eS 
PATENTS, DESIGNS, AND TRADE MARKS. ee ee —_— eens & SON, 
Heis & Mills, Chartered Patent ty ae Vonegetigg Bteaa Doves acseeeeeees = 











Spl. aM 216. 





ensen and | Son, 
ARTERED PATENT AGENTS. 





AGENTS % and 3, High Holborn, London. 
Hata blished 1866. 
Tel. Ad.: “ Privilege, Londen.” Tel. No.: Holborn 2766. L3 


W'S METAL & MELO : FUMPS 














G1 Soret tne LTD. Ni 
oleae es Rods, ‘ B K S 
Valve Contenaer Bay tas an ond Plata ... ie are Unequalled for LO C 
tr dhe and Boiler rat “witiers 
nen rae a Plates hon Sheets, Aig &e. 4 


GIVE BRILLIANT RESULTS, AND 


BRONZE.—Cust io lled, Forged, to 
ALWAYS LEAVE A GOOD IMPRESSION. 


aE META -imaibe, Babbitts, Pinetic, &e. ited Economy 
R. WHITE & SONS : Efficiency 
Lancashire : Reliability 
AERIAL q Durability 


WIRE 


a 
iE 
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wah AC. eae 
en ay eis aia GPT ie 
ihe ae ae Te den, 
Kets) IP Se kay " afi Baas a ba 
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iy oe, Pid s9 G 
om eae Sis 
ye ays . P Laka 1% 
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a nee S 
Bg ate 
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ENGINEERS’ REQUIRFMENTS IN THE 
MATTER OF ILLUSTPATFION ARE THO- 
ROUGHLY UNDERSTOOD BY US, AND WE 
SHALL WELCOME YOUR ENQUIRIES. 


JOHN SWAIN & SON, Ltd. 


Columbia House, 
89-90, SHOE LANE, E.C. 
Branches bow Hi Bri 
; — Paris. : Stik 


DERMATNE 


Siege Vol ‘ 
Ma ain. a High Vacuum, pl amMe2 




















DERMATINE Co., Ltd., Neate St., London 5 


G. & J. WEIR, L™® Ginscow | CRAVEN BROS. (Manchester), La 











REDDISH, STOCKPORT. 


Telag. Orzvea, Reddish. Telop.: 21 HeatonMoe 





See Illustrated Advertisement Bec. 7th, page 17. High-class 


ances MACHINE TOOLS 
JOHN GIBBS & SONS’ agg 


“ PEERLESS” ELECTRIC CRANES. 

Blower & Exhaust | §L1IMERS « \LisC2 lr + STEAM: eeers 

FANS stcscm ne" y Sax Mm : CRANES x For our Half-page Illustrated Advertiseme 
Ks Pea | 











SEED FOR CATALOGUR. see last week’s and next week's issues. 


mapas ser, MAUI) . aft | 
Wer lange adit: ap. Wes. 21 J. & E. HALL, ‘hs 


Matchless Best Cast Steel. : ef CO and Nit 
Matchless C.S. Circular & Band Saws FRI) 
Matchless Cast Steel Files. 


Refrigerating Machines 


to | Bass, Copper, Yellow Metal, Naval Brass, Manganese Bronze, Delta Metals, &c. 
ALFRED BECKETT & SONS, L” - == argaaicemee inane orm “Halford Motor Vehicles 


SHEFFIELD. THE DELTA METAL CO, LTB, "8" SSSsrrrs roemo n0| OT DS nerepepect Be 


LS 
Shipley, Yorkshire. STON E’S 4h ALLIC ATOR ” DAVIES & METCALFE 


Manufacturers of MANCHESTER. 


eS FLEXIBLE STEEL BELT LAGING. | xx TEoroRs S. 
Nothing needed but a Hammer 




































































GEARS. en eee 
SPURS & BEVELS B. STONE & 0O., Lmp., : 
PAPER PINIONS, ee ee a COTTON-ROPE PULLEYS 
CHANGE ae the free 6 empleo FRICTION CLUTCHES, PLUMMER BLOCKS, 
WHEELS, reais are Belt eae which I SHAFTING, SPUR WHEELS. 
All Sizes, goons, agpemees THOMPSON & SOUTHWICK, Ltd, TAMWORTE 
sigan: by Rew Width of Belt Geo [iustrated Advi. last and naxt week. QUE 
rocess. Thi Jeon 

| ye Apetrg W. P. BUTTERFIELD, ltd. 

Send your enquiries. 





GREENWOoOD’s 
STANDARD GEAR CUTTING CO., LTD., 


New Bond Street, HALIFAX. 
Telephone 1212. Telegrams: “ Gears.” Q841 





Galvanizing and 
Tank Works, 
Shipley, Yorks, Eng 
Ask for No. 7 List. 
- 7 See eur advt. last and 


next week. Q614 


D. 
Mecuanicat Lusricator| 4 ¥. KEARNS & 6O., L” 


MACHINE TOOLS FOR ENGINEERS. 
FOR GAS, STEAM & OIL ENGINES. nik: dasiotleeditehdanaall 




















For Efficient Lubrication use the ‘‘ Seafield 


RELIABLE 
VALVES. 




















NON-BSTICKING. wait!  GRANDISON’S PATENT PISTON TYPE LUBRICATORS | _ se our ttutatod Advertisement inane of Nov. Bt 
NON-GRINDING. 

} DP = oes & OB = 3 Dh) 
— BRITISH_MANUFACTURE| [nonmembers 








THE 


STEAM CYLINDER LUBRICATOR CO., Ld. TNE SCOTTISH Se 0. 4 was 
Gordon Works, Lower Broughton, MANCHESTER. 

















BRITISH STEAMSPECIALTIES 
Wharf Street, 


» LEICESTER. tp 
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Hordern & Mason, | 


accel ’ PA NAM A A | | : ) - _ —_ 
eae” (PORTABLE Mf Sem 
CRANE 



























THE ge ii » EFFICIENCY, 
“PANAMA” te ; CONVENIENCE, 
ALWAYS ON ECONOMY. 
Sieas Giehed onde til am Guages ane cane ton THE JOB. 


roll any pitch of thread. No wheels to change. 
Simple to operate. Rapid production. Below are 
shown a few examples of work screwed. 





Prices and Foreign 
Particulars on : Correspondence 





application. solicited. 





228 <i 


Makers of 


POWER PRESSES i 


_ 


FOR SHEET METAL WORK. ‘sb 5 F rT 9 P ble C Lirti ‘ 
For Blanking, Drawing, 12 PANAMA” No. 5oeO ibe Feat height Tee i ay va & 6 PANAMA No. 6000 ibs. ® Total height, e 6. Liter ¢. ri 
Raising, & Stamping, dc. For IMMEDIATE DELIVERY from our London Stock. 

Also Shearing Machines, Spinning Lathes, &c. 





GLASGOW—94, Hope St. LE HAVRE—67, Quai de Southampton. GENOA—2-2, Via Petrarca 
WORKS ESTABLISHED 38 YEARS. PARIS—14, Rue d’Hauteville. PETROGRAD—14, Gorochovaia. 


Telephone: 3527 CENTRAL. 3G62 








“SPENCER - a UNIVERSAL MACHINERY | CORP™. RPS [5 | 


Ao Oi IL ee 


IUN De E 


B OF EVERY DESCRIPTION 
Wem 320, OLD STREET, LONDON. rc 


W.H.SPENCER | Fro G TET cowson | om LG 
— 4 & »] 


& Co., 3 TOOLCRAFT Lenco RSE) 
HITCHIN. ji 


Standard and 
Launch Type. 





































TN ET 
The Longest 


Bascule Bridge 
in the World 



















“BURTON” 
OIL SEPARATORS. 


Also all kinds of Riveted or Welded Work. 
Suitable for Steam, Water or Air Pressure or Vacuum 


Garner, Telford & Hardman, Ltd., 


PENDLETON, MANCHESTER. G33 
Teleg.—“ Persevcre,” Mancl ester. Te ep.—42 Pendletcn 








== 





Double Leaf Bascule Bridge, 336 ft. span across the ship canal at 
Sault Ste. Marie. This bridge was designed by Mr. Joseph B. Strauss, 
who invented the type of Bascule Brid,2 that it represents, as well as 
the unique features it embodies. 











This bridge has three new features. (1) When closed, chord locks convert the two 
leaves into a simple truss span. (2) Hydraulic cylinders permit longitudinal 
——————— movement of one leaf to neutralize contraction and expansion. (3) It is the 
ANGANESITE ANESITE} » longest bascule bridge yet built, measurin3, 336 feet center to center, of trunnions. 

As pioneers in the design and development of bridges of this type, the Strauss Bascule Bridge 


Co. has earned and holds a position in advance of contemporaneous effort. They are prepared 


E MOST CONVENIENT AND ECONOMICAL ~ MOST . ‘ ; : : ; L 
LASTING AND RESISTING-THE SAFEST AND 3 to offer you the services of the same engineers who handled this particular installation. 


; BEST FOR STEAM “aiN?s Write for Photos and Information. 


ccc 





UN 


_ The Strauss Bascule Bridge Co., Engineers, 104 So. Michigan Ave., Chicago, U. S. A. 
soun wuoson & co.'s successors, 227] 7) TO TTE_C__e[tECECECn le 


Victoria Warehoises, Mias3sliSt., Loadoa, E 
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MARINE OIL ENGINES 


from 15 B.H.P. to 180 B.H.P. 
Built to B.O.T. standards. 


STATIONARY and INDUSTRIAL 
MOTORS 


for Electric Generating, Pumping and 
Irrigation Work. 
Ships’ Lighting, Shop Driving, etc. 


MOTOR BOATS 


of all types for pleasure and commer- 
cial work. 


UUUCARUUAUUUAL 


UI 


} 
' 





JOHN I. THORNYCROFT & Co., LIMITED, 
LONDON, S.W. I. 


Gd, Catalogues sent upon 
request. 


CAXTON HOUSE 


UNUHMUULUUTOUL UU 















SIMULA 


ae lh =~ III te 








MACNEILL’S 


DRILLING COMPO POWDER. 


Why pay the high prices ruling for soluble 
cutting oils when you can still buy our old 
reliable ‘‘DRILLING COMPO POWDER?” 


14s. per cwt. nett in 5 cwt. casks and upwards 
delivered free; smaller lots FO. B. Gt jasgow. M17 


A fold r giving full particulars and sample sent free on application to 


JAMES MACNEILL & SLOAN, Ltd. sarrcwneta, cLascow. 





SLOTTING. | 


MELLOY’S PATENT : : 
STROKE CHANGE. P 3in. to 72in. 
RHEOSTATIC 


BRAKING. 















PUSH BUTTONS CONTROLLING:— 
STARTING, 
STOPPING, 
RAM 
SETTING, 
STROKE 
CHANGING | 





QUICK POWER 
MOTION 
TO SLIDES. 






TELEPHONE: 
529 CITY. 
Ji4 


TELEGRAMS: 
BRITANNIA, MANCHESTER. 





_|LUNKENHEIMER 


















aus Iron Body 
extensive 
wee | Glob Gate V 
wim, Globe and Gate Valves. 
Engineering 
Specialties 6s 9 
pecs FERRENEWO 
cite Globe, Angle and Cross 
Valves. 
Bronze 
REGRINDING SEATING SURFACES. 
Valves. 
All parts, including the NICKEL SEAT L ; 
Iron and DISC, are renewable. 
Valves. Sizes + to 2 inches, screw ends only. For 
Whistles. orking steam pressures up to 150 pounds. © 
Cocks. 
“CLIP” GATE VALVES. 
Boiler 
x IRON BODY BRONZE MOUNTED. 
Mountings. 
Hydrostatic Bi Has but two internal movable parts ; Bronze 
° Seats; joint between body and hub is 
Lubricators. 
practically indestructible. 
Mechanical Sizes 4 to 6 inches for working steam pres- 
Oil Pumps. sures up to 100 pounds. 
Oil Engine 
Lubricators. Write for catalog or address inquiries to 
dil and ~=THE LUNKEN CCO., Ltd 
Grease Cups. ee r 
i 35, Great Dover Street, LONDON, S.E. 
Factories—CINCINNATI, OHIO, U.8.A- 
63-1 21 Telegraphic Addresses :—“ Lunkev, London.’ ‘“‘Lunken, Cincinnati.” K133 
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10-TON STORAGE BATTERY LOCOMOTIVE. 





THE “JEFFREY” 





“JEFFREY” 


ELECTRIC LOCOMOTIVES 


TROLLEY AND STORAGE BATTERY, 
FOR ALL INDUSTRIAL PURPOSES. 


TO SUIT EVERY CONDITION. 


— WRITE FOR CATALOGUES. — 


COAL CRUSHERS. 
PORTABLE GOODS STACKERS. 
BARREL STACKERS. 
= BELT CONVEYORS. 
ELEVATING AND CONVEYING MACHINERY. xi 


Huch Woon & Go., LTD. Giese ie ote 


© 
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Elevated 
STEEL TANKS 


( Boe hemispherical bottom 
Tank (as illustrated) is the result 
of construction and improvement ex- 
tending over a period of 25 years. 
It is now in a high state of perfection. 
It has already superseded structures of 
wood and concrete. Absolutely un- 
susceptible to climatic conditions, it is 
especially adapted to municipal, factory 
and mill service. 














Write for particulars on our 
Steel Tanks—for storage of water, oil, molasses, 
pulp, alcohol and other liquids. 
Steel Smoke Stacks—for factories, power 
plants, &c. 
Steel Flumes and Pipe Lines— oe factory 
and municipal service. 


Riveted Plate Metal Work of all Pest 








Immediate Deliveries. 


The ideal location of our factories, Greenville, en: Bridge- 
burg, Ontario, Canada, and Chicago, Illinois, enables us to quote 
attractive prices and insure prompi deliveries to all parts of the world. 


Ph. ifications and prices sent on request. 
Write py ‘ter Illustrated Catalogu: No. 58. 


CHICAGO BRIDGE and IRON WORKS, 


Main Office: Chicago, U.S.A. 


Branch Offices: New York and San Francisco, U.S.A. Factories: Greenville, Pa. 


(Pittsburgh District), and Chicago, Illinois, U.S.A., and Bridgeburg, Ontario, Canada 
\ = M135 


NESSES Tener Parris SE 

















“The Coventry’ Noise- 
less Chains transmitting 
power to large Locomot ve 
Crank Shaft Miller, 15 
H.P., at 720 r.p.m. to 120 
r.p.m.; chain lin, p. 3 x 4 
comb. 








We make similar chains 
for driving Line Shafts, 
Pumps, Ar Compressors, 
Fans, and all kinds of high- 
speed machinery. 


Blueprints, Estimates, Handbook C/5, post free. 


™ THE COVENTRY” CHAIN CO., Ltd. 


COVENTRY, "THECOV ENTRY 
ENGLAND. 























PORTABLE PILLAR MINING HOIST e:ecuic one.” 












RADIAL SLOT 


DRUM 
SETS TO 
ANY ANGLE 4 





DOUBLE 
BALL THRUST, 
& BEARINGS 


MACHINE CUT 
WORM & WHEEL 
IN Oil BATH 





FLEXIBLE ON TUBE 


COUPLING MOVABLE CAPS 


he 


LOCKING — 


SCREW 


18” SCREW LS ie 
ADJUSTMENT 








GILLESPIE & BEALES, 


AMBERLEY HOUSE, NORFOLK STREET, STRAND, LONDON, W.C. 
Telegrams :-—GILLESANDO, LONDON. K260 Telephone :—-GERRARD 2681 and 4720 
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TUVALA THAR 


ANNE 


Rima 


Where do you:,buy 


-your Fencing? 2 


© one can supply you with iron or 

steel fencing of better quality, or 

quote you better prices, than we can, for 

the simple reason that we are one of the 

largest makers, and have the most modern 

plant for the rapid production of these 
materials to be found anywhere. 


Always ask us to quote for your 
fencing. Likewise, for any struc- 
tural steelwork you require. 


: NN ae 
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Codes: A.B.G . r 


& 5S” Lditions 
























































Deo. 28, 191? THE ENGINEER xlix 


COWANS, SHELDON & CO., L’ 
CARLISLE. 


STANDARD BREAKDOWN 
GRANES 


FROM 5 TO 40: TONS § LIFTING 
«St. Nicholas, Carlisle.” ee Re , CAP ACITY AND 
whee. Se TO SUIT ALL GAUGES. we 




















London Office: 
3, Victoria St., 
Westminster. 








REDUCE YOUR POWER & HEATING COSTS 


BY ADOPTING 


MOND GAS TURBINES - (de: eat Dy are 79 


FOR ANY POWER 
on O]}TD 
HEIGHT OF FALL. & COLT 


KENDAL. 
ENGLAND. 


Suction, Suction-pressure and Pressure Plants. 
10 to 30,000 H.P, in Single Units. To Use any Class of Fuel. 


THE POWER-GAS CORPORATION, Lr., 
ery |= (PRODUCE OLE STOCKTON-ON-TEES. 


SIR WILLIAM ARROL & CO,, 


LIMITED 

















DALMARNOCK IRONWORKS, BRIDGETON, 


Crane Dept., ta SS 
omy Parkhead, Glasgow. ff GLASGOW. 


} CRANES. 


ELECTRIC, STEAM, 
HAND, AND HYDRAULIC. 













Hydraulic Machinery. 


LONDON OFFICES— 


————— | = oy : = 56, Victoria Street, 


= x8 











HYDRAULIC STAMPING PRESS 


YORKSHIRE ENGINE Co. Lp. 


Contractors to the Admiralty, War Office, India Office, &c., and Colonial and -Foreign Governments and Railways. HEAD OFFICE & WORKS: SHEFFIELD, ENGLAND. 


LONDON OFFICE: 
16, CAXTON HOUSE, WESTMINSTER, S.W. 


Builders or 
FS STEAM, ELECTRIC & COMPRESSED AIR 


LOCOMOTIVES 


for any Gauge—of any Weight. 


COAL CUTTING MACHINES 


ere <n nae sig en ee — i — aND 
Se HAULAGE ENGINES 
OF ALL TYPES. 


FORGINGS IN IRON AND STEEL—C.M. AND PHOSPHOR BRONZE CASTINCS—MACHINE WORK OF EVERY DESCRIPTION. 
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FIGURE 2030. 
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THE NORTHERN MANUFACTURING CO., LTD., 
reeaeises™ GAINSBOROUGH. a se 


WORM REDUCING GEARS. 








NEATLY DESIGNED. SUBSTANTIALLY BUILT. 


STANDARD SIZES. HIGHEST EFFICIENCY. 


COMPLETELY ENCLOSED. CASE. FORMS OIL BATH. 


Built to give satisfaction under heavy 
loads for continuous running 


Worm Shaft fitted with Self-Oiling 
Bearings and Double Ball Thrusts. 





Durability and Reliability combined with Quietness WORM - GEARS. 
produces the IDEAL DRIVE so specify Kis 





London Offices and Showrooms: CARLTON HOUSE, 66 & 66a, GREAT QUEEN STREET, KINGSWAY, W.C. 


GIBBONS BROS. L® DUDLEY. 


Telegrams—" GIBBONS, LOWER GORNAI.” Contractors to ADMIRALTY and WAR OFFICE. Telephone--10 DUDLEY. 














PATENTEES ann BUILDERS 


REGENERATIVE MUFFLES & FURNACES 


ALL ENGINEERING WORK. 


FRASER & CHALMERS’ STEAM TURBINES 


TURBO BLOWERS 
TURBO - COMPRESSORS 

















HIGH PRESSURE 

LOW PRESSURE 

MIXED PRESSURE TURBINES 
BACK PRESSURE 

PASS OUT 


a FRASER « CHALMERS, L’ 


5000 K.W., 5000 R.P.M. Fraser & Chalmers’ Steam Turbine. - | 
ERITH, KENT. 


Londen Office: Moorgate Hall, Finsbury Pavement, E.C. 2. 


CRANES 


of every description. 











WRITE. ‘FOR CATALOGUES 





THREE-MOTOR ELECTRIC OVERHEAD TRAVELLING CRANE. 


JOIN’ swith wel@HLey) LTD, KEIGHLEY. Hii Bas -< 
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THE 
* DYNAMIC IMPULSE” 
STEAM TRAP 


Batowm’s Parent. 
ALL BRONZE. 


A Scientific Trap or Drain Cock 
d by the dy ic energy 
of steam in water. 


A 
CONDENSATION EJECTOR 


SEND FOR PARTICULARS. 
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JAMES BALDWIN & CO., Engineers, 


Devonshire Brass Works, KEIGHLEY 


BRIDGE ana ROOF 


Manufacturers. 


FRANCIS MORTON & CO., L“° 


GARSTON, LIVERPOOL. _n106 


THOMAS CROMPTON, 


NORTH ASHTON, Nr. WIGAN. 


Manufacturer of Na) 
IRON & STEEL HINGES 
© any pattern, for FIELD KITCHENS, 
DOUGH TROUGHS, LIMBER WAGONS, &c. 


SMALL FORGINGS te any patters or drawing 























* 





Works and 
Fiead Office : 


Bredbury, 
nr. &TOCKPORT. 



















EAST FERRY ROAD ENCINEERING WORKS CO. L” 


Telegrams— 
Hydrostatic, Lendes. 





Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 











Haughton’s Patent | 
Metallic Packing 


Fer Glands of Steam Engines of all types, Mill Engines, 
Locomotives, Electric Light Sets, Colliery Winding 
Engines, etc etc., suitable for high or low pressure. 


Also largely used for HYDRAULIC GLANDS, PUMPS, 
ACCUMULATORS, HYDRAULIC RAMS, LIFTS, etc. 


HAUGHTON’S PATENT METALLIC PACKING 
is working with great satisfaction on High Pres- 
sure Engines up to 250 Ibs., and even 300 lbs. 
steam pressures in connection with Electric 
Power Plant, and is also giving great satisfac. 
tion on low pressure engines, as used at Mills, 
Collieries. etc. It is suitable for either con. 
tinuous working or intermittent work, and for the 
largest piston rods as well as small valve spindles. 





Ss al 


Haughton’s Patent Metallic Packing Co., 








30, St. Mary-at-Hill, London, E.c. 1. 

















BOILERS 


WILSON, GLASGOW 





Double-power 15 and 30 cwt. Hydraulic Pedestal Crane fitted with 
**Musker and Davison’s” Balanced Cantilever Jib. 


HYDROSTATIC CRANE WEIGHING MACHINES. "ENGINES, PUMPS, SLUICES, CAPSTANS, &e. 
General Eagincers and Ironfounders. Estimates given for Repairs. 





MILLWALL, LONDON, E. 




















HENRY WALLWORK& C®- 


LTO 
MANCHESTER. 


HIGH EFFICIENCY 
WORM GEARS 


FROM STOCK. 








CENTRE 


os. 
zin. LATHES. 
Castings in Iron, Gun Metal & Brass. 
CHURNET VALLEY ENG. CO. Ltd., Leck, STAFFS. 




















Ferodo Fabric Facts— 


—The co-efficient of friction of Ferodo —It is three times more durable than 


DAVIE & HORNE, Engineer,, 
Johastone Engine Works, 
JOHNSTONE, near GLASGOW, 


Condepeins Plan’ Evapora- 
tors, Water Heaters and Ges. Pumps 
- HOPE @Lascow 











SEE HALF-PAGE 
ADVERTISEMENT IN 
ISSUE OF DEC. 2lsr. 











chilled iron—five times more durable 
than leather. 


—It cannot carbonise, cannot slip nor 
seize, cannot spark, cannot throw off 
metal dust. 


—It gives equally effective service when 
first fitted and when worn to the thick- 
ness of a piece of paper. 


Fabric is .4 constant — this increases 
under speed, pressure and heat. 


—Ferodo Fabric absorbs more Ibs. of 

energy per sq. in. than any other brake 

er clutch lining. 

—It permits of maximum acceleration 

and deceleration. 

—It gives rapid dissipation of heat. 
Every foot of the genuine is stamped with the name: 





FRICTION SURFACES. 
and Admiralty, London General Omnibus 


Contractors to the War O, Company 
and Underground Electric Railways of London and Paris. Last from 


THE HERBERT FROOD COMPANY, LIMITED. 


Works CHAPEL-EN-LE-FRITH 
Depots at London, agen ee — Sams. a Glasgow, Liverpool, 


K365 @e 














AITON«C” L™ DERBY 
MAKERS OF FLANGED PIPES, 
CAST IRON - STEEL - COPPER 


FOR STEAM, WATER & GAS. 
See large advt. alternate weeks. Nee 





FOR POWER TRANSMISSION. 









HART, Biackburn, England. 


THOMAS 


BRITISH MADE CHUCKS. 

















a 


UNIVERSAL 3-JAW GEARED 
SCROLL CHUCKS. 


Gin. and Thin. 


Sizes in Progress 





Other sizes to follow. 


INDEPENDENT 4-JAW CHUCKS 


Reversible Jaws and Solid Bodies 
Screws have Double-Thrust Bearings (10in. size and upwards). 


Standard 6in., 8in., Qin., 10in., 12in., 14in., 
Bises : 15in., 16in., 18in., 20in., 22in. and 24in. diam. 
Manufactured by— 


F. PRATT & GO., L® 











Price lists on application. 
Eagle Iron Works, 


HALIFAX, England. 


Telephone—161, 















GOVERNORS 


(Pickering 
Type). 














a Wea E AR | N CW yer" 
MACHINES. 
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THE TEES SIDE BRIDGE 
AND ENG’G WORKS, LTD. 
MIDDLESBROUGH, 


Manufacturers of Brid Roofs, Steel Framed 
Buildings, Piers, Landing Stages, Pontoons, 
id Dred Blast 


Blast Stoves Gas and Air ‘Maing, Tublam: Corru- 
as rp Mains. rru- 
Caissons, Steel Well Lining 

ons. 


wa larker and teal Plate Barace in Seeti 


JOHN TULLIS & SON, Ld. 
Belting Specialists, GLASGOW, 
WILL INCREASE YOUR OUTPUT. 


5M. 
Sun Apvr. Last ano Naxt Waen’s Iasvn. 


PEGLER BROS.°"422°” 


MERCHANT ENGINEERS, 
BRASSFOUNDERS, METAL ALLOYERS 
ANTI-FRICTION METAL MAKERS. 


64, Brown Street, GLASGOW 




















Telegrams—“‘ PRATT, HALIFAX.” 


London Office—7, LAURENCE POUNTNEY HILL, E.C. K446 
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FRANK WICCLESWORTH 452 


ENGINEERS, SHIPLEY, yorxs. 
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Steam Cooking Apparatus 
for Mess Rooms and Institutions. i Steam 
Cranes. 
| Blectrie 
a Cranes. 
Traversers. 
BARFORD & PERKINS, Ltd., 
PETERBOROUGH. 
CONSOLIDATED BRAKE a ENGINEERING Travellers. 


COMPANY, LIMITED, 
“#4, Moorfields London, E.C. 


MANUFACTURERS OF THE 


Standard Automatic Vacuum Brake 


ND 
Rapid Acting Service & Emergency Accelerators. 
See illustrated Advertisement every fourth week. _ Z22 
Tele : Vacuo, London. Telephone: No. 2710 London Wail. 


TURBO-PUMPS 
For High and Low Pressures. 


Complete Hydr. Installations, Water 
Turbines, Pipe Lines, Zoelly Steam Turbines 


ESCHER WYSS & Co. S.A., Engineers, 


44/17 109, Victoria St., Westminster, S.W. Z308 


Grabs. 








Fig. 1229. X1510 


STOTHERT & PITT, L®» BATH. 


Representatives :—Messrs. Richardson, McCabe & Co., Wellington, N.Z ; M. C. Coates, Melbourne. 


JOHN SPENCER & SONS, Lt., 


Newburn Steel Works, NEWCASTLE-ON-TYNE. 
Established 1810. Telegrams—NEWBURN, NEWOASTLE or LONDON. 
London Office—82, VICTORIA ST., WESTMINSTER, S.W. Contractors to the Admiralty, War Office, British, Foreign, & Colonial Railways, &¢ 


STEEL MANUFACTURERS. 


SLABS, BLOOMS. 
BILLETS & BARS 
FORGED & 
HYDRAULIC PRESSED 
CRANKSHAFTS. 




















CRANK & STRAIGHT 
AXLES & FORGINGS 


ROLLED STEEL SHIF 
& BOILER PLATES up 
to 18ft. wide. 


S.M. & CRUCIBLE 
STEEL. CASTINGS 
= up to 50 Tons. 


PILES. WASTENEYG.OMITH'G Pa. STOOKLESS ANOHOR. 


j ‘ 
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SPRINGS, SUPFERG, 


liti 








“ GANDY ” 
__ BELTING. 


BRITAIN sy BRITONS. 


THE WORLD'S BEST 


POWER TRANSMITTER. 


NOW MAKING 


SHELLS, AMMUNITION, ETC., 


IN ALL THE CHIEF 
SHELL FACTORIES. 


The Gandy Belt Manufacturing Co., Lid. 
Wheatland Works, SEACOMBE, CE, 
Branches and Stocks: penton, Ueno 

Birmaiagham, 


Manchester, Glasgow, 
Bristel, Bradford. be. 

















» 
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On Admiralty List. 


BODLEY BROS. & Co. 


Engineers, Millwrights, 
Boiler Makers, and Iron and Brass 
Founders, 


OLD QUAY FOUNDRY, 
EXETER. 


SPUR, BEVEL, 
MITRE, MORTICE, 


AND 
WORM WHEELS 
Machine Moulded. 

Also Teeth Cut to Shape 
By Special Machinery. 
Telegraphic Add.: Bopizy, Exersr. 

ESTABLISHED 1799, 1é 


ui ae 
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“ASHTON” 


HIGH GRADE 


PRESSURE 
GAUGES 


for all purposes. 


HOBDELL, WAY & CO., Ld. 
124/7, Minories, LONDON, E. 
Telegrams—" HOBNAILS.” 








Telephone—Avenue 8810 (8 lines), Lres 











EDWARD MERCER, Ltd., 
commie 
BRIGHT SHAPED 





Which for 
finish, and lowstea wees 
i accurate to ng 
oe 
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MERRY. COLES, 


DERBY, 





MAKERS OF STEAM 
ELECTRIC TRAVELLING ‘CRANES, 
OVERHEAD ELECTRIC CRANES, 
SINGLE AND DOUBLE .CHAIN GRABS, 
STEAM CRANES, NAVVIES, 
PETROL & OIL MOTOR DRIVEN CRANES 


SHUNTING & BREAKDOWN CRANES. 
Telegrams: “Coles, Derby.” YM6 


HEXAGON NUTS | 
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MARSHALL, FLEMING & & C0., LTD, 


MOTH ERWELL. 





ELECTRIC AND HAND 
TRAVELLERS. 
LOCO. STEAM CRANES. 
ELECTRIC GOLIATH CRANES. 











ELECTRIC WHARF CRANE, fitted 
with M. F. & Co.’s Patent Free 
Barrel and Free Brake. 











Contractors 
to the Admiralty, 
War Office, 


&c. &c. 


* LONDON ADDRESS— 


59, Victoria Street, 
Westm nster, S.W. 1. 


NEWCASTLE-ON-TYNE 
OFFICE: 
I, St. Nicholas Buildings. 
M167 








PRICES 


remain the same 


for GRAVITY RUNWAY, 
BAND CONVEYORS, 
ELEVATOR-CONVEYORS, 


— likewise the — : 


QUALITY. 


MICHELIN TYRE CO, LTD. 
81, Fulham Rd. London, S.W.% 


and general PLANT PLANNING based 
on “Continuity of Process.” Write to-day to 
ROWNSON, DREW & CLYDESDALE, Ltd. 


(LABOUR AIDIN? ENGINEERS) 
225 Upper Thames street, London, E.C.4, 
And at GLASGOW and NEW YORK. 
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THE COVENTRY STAMPING CO. 


Drop Forging Specialists 


sorte EXCAVATORS. 2 


STEAM AND ELECTRIC CRANE EXCAVATOR. 
ss “a CRANE BUCKET EXCAVATOR. 
” in TRANSPORTERS FOR MINES. 
STEAM, ELECTRIC AND PETROL TRENCH EXCAVATORS. 
ELECTRIC TUNNELLING EXCAVATOR (Standard Size), from 
5ft. dia. to 8ft. 2in. Tunnels. 


Had Repeat Order for the largest Excavator in the world, giving 
600 cubie yards output per hour. Q33 


D. WHITAKER, * &3,2ycon. 


) COMPRESS! NG 




















Makers of Carbon and Alloy Steels 
up to 56lb. weight for Aeroplane, 
Motor and General Engineering 


Trades. ' | 

The production of forgings in Careful inspection and _ super- Coa NSN A \ iy 
strict accordance with customer’s vision determine the accuracy = mae 

specifications is guaranteed, and smoothness of our product. ess is me See 


—— ee 
* /SHONE PNEUM, I 
A JECTORS fcsinccal 






i 





Send us your blue prints 
or patterns and specification. 


KEELER IIIA UU 


SEWAGE, SLUDGE Wr \TEI 


a jowrer SED, iwi TS 


n BOPEHPEL! SWELLS 


DY al ¢ LANCINTER. 


We wi:l quote immediately and give a 
delivery date that can be relied upon. 


The Coventry Stamping Co., Ltd. 





ILIV GLUONUVUTUTRUVGTRNTAUUUUL UU Ut aoe VA 


itn 


Contractors to H.M. Air Holbrooks Lane, 

Board. On Admiral 
= akin ama COVENTRY. \p 
=e Telephone 1228. Wires: ‘‘STAMPS, COVENTRY.” M161 “16 \ ic lor ar ices by lONDON sw] 
J 
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DONOVAN’S SYSTEM pstex ‘SAFUSE’ 
DISTRIBUTION BOARDS. 
FOR LIGHTING AND POWER INSTALLATIONS, 


5 TO 200 AMPS. 





- The System that gives 
complete satisfaction to 
“poth the User and Erec- 
tor. Designs prepared to 
meet the special require- 
ments of : 

Steel Works. 

Ship Yards. 


Munition Factories. 


Collieries, &c. 





Guaranteed to comply fully with Home Office Regulations. 
DONOVAN & CO., 


BIRMINGHAM. 


Sole Makers & 
Patentees ; 


47, Cornwall Street, 











BALAGRIP 


FOR 


BALATA:BELTS 























Ensure 
Economy 
ie iaeiee Wrote: oe and 
‘an Wa . ora Efficiency. 
\\ \\ NOTHING TO They increase 
CuT our re, oH driving fower, 
\''s THIS TPs Set _ an 
vet they increase the 
FOR LEATHER WW Coupon «tm life of your Belts 
BELTS. & AND TRY A & which can be run 
— : CASE. slack. 
nian ee patina 10 Bal Bricks for Balata Belt 
alagrip Brie or Balata Belts 
: Sternol Please send us a case of 10 siernol Bricks jor Leather Belts oy | 
B lt B s k approval, carriage paid. If trial not satisfactory, i. will 
€ FICKS | return same to you, carriage forward ,within 1 monthof supply 
for Leather DB asa cn cts nccevatiodninclenaedpnpiosiieeeansddialabinstiti 
Belts. | ATR a uss shiats sid d wen cs ra oe Aaa ns ata es | 





The Balagrip Belt Bricks weigh 21b. each, and are packed in cases of 10, 25, 50, or 
100 bricks, prise 2/= per lb. The only satisfactory food and dressing for Balata Belts, 
most effective and economical. 


Sole Manufacturers: STERNS LTD., 16, Finsbury Square, LONDON, E.C.2 








MOS S : , 


CAMSHAFTS 


LARGEST MAKERS IN THE KINGDOM. 


Cams ground over the profile to suit the most exacting demands for AEROPLANE, 
LORRY, PLEASURE CAR, aad all types of PETROL ENGINES. 








Send us your Blanks for Machine Cutting 
SPURS. SPIRALS. WORM WHEELS. 
BEVELS. HELICALS. WORMS. 

Get into touch with us if you require parts for the: 
PETROL ENGINE. LIGHT CAR. AEROPLANE. 
TOURING CAR. TRANSPORT LORRY. 

Or any type of Gearing or Screw Thread Milling. 


—GEARING 


THE MOSS GEAR CO., LTD., 











Thomas Street, Aston Cross, BIRMINGHAM. 
Telegrams--“ Mosgear Birmingham. Telephone—East. 407 








c 





THE METALLURGICAL CO. Lo. 


32, VICTORIA STREET, 
WESTMINSTER, LONDON, S.W 


Works:— 
Walker Gate, Newcastle-on-Tyne 





Lundon Telegrams: 
peneag Vic., London. 


1928 & 1929 9 Vintoria, Londoa, 


Works 
“Ingots,” * dewonbtle-om- Tyme 


Telephones 
8551 and 8552 Central, 
Newcastle-on-Tyne. 


MAKERS OF HIGH-CLASS 
ALLOYS IN INGOTS TO GOVERNMENT, 
RAILWAY OR ANY OTHER SPECIFICATION. 


GUN METAL and PHOSPHOR 
BRONZE INGOTS 


Guaranteed to Admiralty and War Office Specifications, or any 
other specified mixture. 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K. V. B. 
quality, testing 40 tons Tensile, 20 tons Yield and 20-24 per 


cent. Elongation. : 


SPECIAL BRASS INGOTS 


A. B. C. & G. qualities to War Office Specifications. 


MANGANESE COPPER, F ERRO ZINC, NAVAL BRASS 
Babbit and White Metal Ingots of every description. 


ORDINARY YELLOW BRASS AND GUN METAL INGOTS, 
for commercial work. 


BEST SELECTED COPPER INGOTS, 





BRAND. 


Kavea 3 


“ M.C.L,”’ 
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HENRY SIMON L!. 


20, MOUNT STREET, 


MANCHESTER. 


WAREHOUSING MACHINERY 


FOR HANDLING MATERIAL 
IN BAG, BOX, BALE, BARREL, CRATE OR PACKAGE. 





Saves labour. Expedites work. 
Reduces operating costs. 
Increases capacity of Warehouses. 





Portable machines supplied for Piling and Unpiling in Warehouse, 
Loading and Unloading Railway Wagon, Ship, Barge, or Road Lurry. 
Also Automatic Elevators and Spiral Shoots 
for passing goods from floor to floor of Warehouse, 





Mechanical and Pneumatic Ship Discharging Plants. 
Grain Handling Appliances of all kinds. - 





N32 STACKING BARRELS. 























RUBBER STAMPS & STENCILS|| ese FAIRLEV’S STEEL crewxe ccctorcs of omim  of 


JAMES FAIRLEY & SONS, Limited, of BIRMINGHAM & SHEFFIELD, makers 
STEEL PUNCHES, BRANDS, ETCH & STAMPED LABELS. WAGES BOXES, PAY TOOL & TIME CHECKS qualities of CRUCIBLE @ GEMENS (AC - orem ts Gone OAM ore Baad, of highest 














We are the RIGHT Firm to get in with. Write for List. Q32 tos ney specialize very extensively i vin \ HIGH-SPEED. Trot ene ether ALLOY STEELS’ and are noted 
Telegrams—* Sidash.” ) 19, Constitution Hill the excellence of these and ir CARBON r tools of every description. 
Telephone—Central 788. ASH S RUBBER STAMPS, Ltd., BIRMINGHAM HEAD OFFICE >—Old Mint Stee! Warehouse, 9 and 10, Shadwell 8t., BIRMINGHAM. — 335 








ES ERE 


FOR HIGH-CLASS 


BOILERS 


Of All Types and for All Pressures 


APPLY TO 


ABBOTT & CO. a Ld. 


NEWARK-ON-TRENT. 





CONTRACTORS TO- THE FLANGED AND WELDED WORK 

ADMIRALTY, - of every description. 
WAR OFFICE, MOTOR WAGON BOILERS. 
INDIA OFFICE, HYDRO’ CASINGS. 
BOARD OF CUSTOMS, REPAIR FIRE-BOXES. 
CROWN AGENTS, EVAPORATOR SHELLS. 

&c. &c. VULCANISING PANS. 

AIR RECEIVERS, &e. 
ABC CODE (4h and 5th Editions). 0869 


Telegraphic Address: ABBOTT, NEWARK. Telephone No. 34 








Plates to resist small-arm attack. 
For ammunition-wagons, armoured 


motors, trains, aeroplanes, &c. 


Thickness of plates from -104 inch. 


STOCK ON HAND. 


.Manufactuped by 


siigistT"ninc’“sacsuzowancs: THOS, FIRTH & SONS, L° SHEFFIELD. 


Thickmess of Piate °104 inch. 
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REASONS WHY YOU SHOULD ORDER ~REDMAN” LATHES. 

















Because we have made THE BEST for a quarter of a century at moderate prices, and our eat aii is always at your service. 


They are made in a modern shop, with up-to-date plant and methods. 

Workmanship and material of the very best and accuracy guaranteed to within 1/1000in. 

The photograph represents our 10jin. centre Cone Driven Machines, but they are made in sizes 6}in., 8}in., 10}in., 12jin., f 
14}in., and lengths to meet customers’ requirements. 

PROMPT DELIVERIES. 


S PN 


Pu 





pepe. 2 pte, 


IC. REDMAN & SONS. 


Kingston, HALIFAX, England. 


Telegrams and Cables: ise nae Halifax. Telephone: 308. ABC Code, 5th Edition, and Lieber’s (5-letter). 
London Representative - E. C. AMOS, M.I. Mech. E., 22, Martin’s Lane, Cannon Street, London, E.C. 
Telephone: 5433 Bank. * Telegrams: Drilling, Cannon, LonZon. 











RESULTS ON THIS MACHINE WILL PASS THE 
MOST EXACTING TESTS OF THE MINIMETER. 






UNIVERSAL 
GRINDING MACHINE. 


THIS IS OUR NEW MODEL 


24" x 12" 





The above machine is the outcome of the most careful consideration | The result is a universal machine that can, with suitable setting up, work 
of every aspect of grinding problems, with a view of effecting the closest | toa minimeter test, and will ss an ordinary commercial proposition work to a 
practical union between a commercial manufacturing proposition and a test | closer degree of accuracy than any other univeysal grinder on the market 
performance under minimeter or similar rigid accuracy tests. * We shall be pleased to send full specification on request. 


Every point of design in this universal grinder aims at embodyirg the 
utmost strength and rigidity with the greatest degree of sensitiveness in 
operation. All movements, locks, and adjustments are controlled by the 
operator in his normal working position with a minimum of effort ; the absence 
of complexities in the design of all controlling mechanism renders the machine 
specially adapted for present labour conditions. 
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FRANCIS BERRY & SONS, 


Sowerby Bridge) 
EN G I.AAN WD. 
















ESTABLISHED 1832. 


MAKERS OF 


Heavy Machine Tools 








Contractors to the Admiralty, India and Colonial 
Offices, and most of the Foreign Governments. 





HEAVY DUTY SLOTTING MAUHINE, made in Two Sizes—24in ard 30in. stroke 








UNITED ASBESTOS Co. Ltd. 
a 


pps STREET, LONDON. 


Asbestos and other Packings. - Jointing Materials. 





Non-Conducting Coverings, &c. 


Sole Manufacturers ot— 


“Dagger Packing. Salamander Asbestos Joints. 
“Syren” ‘az’, Packing. Victor Metallic Asbestos Joints. 
“ Gladiator” Pails Asbestos Packed Cocks & Gauges. 


THE BEST OF THEIR RESPECTIVE KINDS FOR ALL PRESSURES. 


ENGINEERS’ STORES OF EVERY DESCRIPTION. = 
Contractors to the British Admiralty for over 30 Successive Years. 
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CONDENSTEAM 





























MIRRLEES-LEBLANC 

































































_ MULTIJECTOR | 
| i 
AIR PUMP 

WEIGHT OF MULTIJECTOR 3>—=> [:~- : pare | 

FOR 5000 K.W. is 97|bs. ep a a 

I < a = — 

Hi 45 "2 ‘faa ELF PE 

|| SEND FOR ILLUSTRATED CATALOGUE. ret . P pee i: 

HI aT ee 7 

iI] 

Hi 

i Cable Codes used: THE MIRRLEES WATSON CO., LTD... teem: © 

Hy ‘estern Union, “ Universal,” Mreriees, GLascow. 

Hit ar : % soos Edition,’ Specialists in Condensing Plants, ier mea 

| Lieberz, Engineering, ABC, 1781 _ as ea South ; 

| i and Al. GLASGOW. 69 Kinning. 












































WORKS— 
CLYDESDALE IRON WORKS, GLASGOW. 
a r ay e GERMISTON BRIDGE WORKS, ” 


CONSTRUCTIONAL ENGINEERS AND CONTRACTORS. CALCUTTA BRIDGE & ROOF WORKS, CALCUTTA. 
Buildings for Tea, Sugar, Jute, Rubber Plantations, S&c., a Speciality. 
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LONDON OFFICE: 31, BUDGE ROW, E.c. _., 
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CHARLES McNEIL, 
ydranlic Stampings and Forgings. 


On Admiralty and War Office Lista. 
Telegrams : McNBiL, GLasGow. 


( ode: 5th Edition ABC; Engineering Co3e, 2nd Edition 


Park wenmetts & & i7grente Forge 
est Sesting LASGOW. 


Kinnin. 
270, 






CHAS.MS NEIL 
MAKER 
“KINNINGPARK IRONWOR 


GLASGOW. 


Hi UTE 


MeNeil’s Weldless Wrought Steel Stand 
Pipes are ver superior to those which are either east 
or welded. Bottom Flanges for single or double rivet- 
ting, and curved to suit diameter of boiler. Safe, 
strong, durable, and light. J351 


GOVERNORS 


PICKERING TYPE, 


and with Smith's Patent 
Knock-off Gear. 
SIMPLE, EFFICIENT. 
Jeckey Pulley abandoned 
Operates if Governer Stops 
frem any cause. 





Hsit 
Sele Lieencees and Makors: 


POLLOCK, - MACNAB 
HIGHGATE, 


Shettleston, GLASGOW. 
Makers te War Office & Admiralty 


PLANING AT 250 FEET a minute. 


NO FIXED ES —VEe LITTLE HORGSE- POWER REQUIRED. 


NEW Qin. x 4in. HIGH-SPEED FLOORING AND MATCHBOARDING MACHINE, 








GUARANTEED TO PLANE, TONGUE, AND GROOVE AT ACRATE OF 
250 FEET A MINUTE, WITH PERFECT WORK' 


Full Particulars on application to Department B 


A. RANSOME & CO., Ltd., Stanley Works, Newark-on-Trent 


LONDON OFFICE: 68. QUEEN VICTORIA STREET, E.C. 











PLAYER’S 
PLANISHING 


HAMMERS. 


W.'& J. PLAYER BIRMINGHAM 


Read MOTO 
a \ TRACTION 


accura’e information and data regarding 
Industrial Motor Vehicles and Engines 
tor all purposes Road or Rai‘. 








DEALING WITH §=6&S BBE. 
VEPERLES 
oo ESS 





Snecrmen copy post nai pl 
ILIFFE & SONS Ltd., 20, Tudor Street, cision: E.C 


HICH SPEED ENCINES, 

MINE VENTILATING FANS, 
FORCED DRAUCHT FANS, 
CENTRIFUGAL PUMPS, 

SILENT ENCINES 


IN STOCK OR IN PROGRESS. 


BUMSTED & CHANDLER, LTD. 


ENGINE & WORKS, 


HEDNESFORD, STAFFS. viz: 














ENCINEERS & 
ARCHITECTS 


PRINTS 


MH QRAWING OFFICE \ 4 
) EQUIPMENT : 


CHALIONT rrr 
C° PETER s* 
WESTMINSTER * 


GEIPEL'S STEAM 


(PATENT) 


TRAPS 


USED ON 100 Me WARSHIPS 
By H.M. MUNITIONS FACTORIES, ARSENAL, . 
Wm. GEIPEL & Cox. a4 


Vulean Works, St. Thomas 8t., London, 8.E. 
Capital, Principal and Staff ALL BRITISH. 














THE LEEDS ENGINEERING 
AND HYDRAULIC CO., 


LTD. 


RODLEY, near LEEDS 
PUMPING AND HYDRAULIC MACHINERY, &c. 








BREAKDOWN CRANES 
JOSEPH BOOTH & BROS., L™ 


RODLEY, 
LEEDS. 


STANNINGLEY 20 





Telephone: 
and 307. 


Telegrams: CRANES, RODLEY, 





London Office: A. E. W. 
GWYN, Ltd., Caxton 
House, Westminster, 
s.W. 


South Wales Office: W. 
OGDEN DAYSON, M.I. 
Mech. E., M. Iron and 
Steel Inst., 1, Mount 
Street, Swansea. 





30-TON STEAM BREAKDOWN CRANE. 

















GARDNER OIL, GAS &- 
SPIRIT ENGINES. 


| 
{. GARDNER & SONS, Ltd., Barton Hall Engine Works, PATRICROPT, MANCHESTER | 
o 


!STANLEY: 


The Largest Manufacturers of Surveying 
and Drawing Instruments in the Werld. 


Please send for our *‘ “K. 5” 'Cuiaoxee. 
Ww. F. STANLEY & Co., Ld. 
286, High Holborn, London, W.C. Cl 


Telephone EOCLES 40 





LONDON: 97. ie Tower Bulldings, Water St. Li L. 
F ower Bu ngs ater ee 
Showrreoms |) GLASGOW -—12, St. Vincent street, Glasgow. 


JOMN OAKEY & SOnsSs, 














GENUINE EMERY. _ EMERY cane 
EMERY CLOTH, | mre TAP 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND GORUNDUM DISCS 


N.B.—All Papers and Cloths are supplied in Rolls, ~ OF Cloth & Paper, for all Disc Grinding & Polishing Machiner 


‘tate to ait fe eral reauteenty EMERY WHEELS 


Bands, 
size and shape, to suit the special requirements o! 
buyers, Prices quoted on receipt of particuars. 
16581 


WELLINGTON MILLS. WESTMINSTER BRIDGE ROAD, LONDON, $€. 1 











. 
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Electric, Steam, 


Hydraulic, Hand 


OF ALL TYPES 





- WINDING and 
“HAULING ENGINES 






— Nits. Ciiglin: & One, Lik 


tgs 
GOVAN, GLASGOW. « 


PORTABLE ELECTRIC WINCH. 4 Tons at SSIt. per minute. 
1% Tons at 90ft. per minute, 




















LOCKWOOD & GARLISLE, LTD,, 


EAGLE patents int SHEFFIELD. 


Telegraphic Addreas— 
PISTONS, SHEFFIELD. 





Carlisie’s Patents. 





iw SPECIAL FACILITIES FOR QUICK 
DESPATCH OF URGENT ORDERS 


=n 





ALL PACKINGS GUARANTEED 





cf SP ee 


GRICE & mote Loco & CONDENSER 


tmproved Double-action Piston Valve Ring. Ya? 




















Gmaxsa @ 


OFFice 
60, QUEEN Y, y) 
VICTORIAS? 





LARGE STOCK READY 
FOR IMMEDIATE DELIVERY 








3 WATER: | 
SOFTENERS. 














SOFTENING 1500 GALLS. PER HOUR 
AT KENT COUNTY ASYLUM. 


Bowes Scott & Western, 


LTD 
“BROADWAY (CHAMBERS, WESTMINSTER, S.W. 


Hundreds of Softeners supplied and treat- 
ing successfully the most difficult waters. 





A sO MAKmRS OF ALL TYPES OF K135 


MINING MACHINERY, PUMPS, &c. 


“SPLIT GRIP” 
COLLAR (RN 
ae AS USEFUL as a 
SPLIT PULLEY. 
IN HALVES. 
NO Set Screw to 
Cause Accidents. 
Grips like a vice 


Fixed or 
Removed without 
Disturbance. 

ae 601 


Sole Makers - 


TRIER Bros. L? 























GLOVER’S 
LEAD 
PRESSES 


FOR CABLES, PIPES, TRAPS, 
AND BENDS. 




















AS SUPPLIED TO 
HIS MAJESTY’S GOVERNMENT. 








All other Cable Making 
Machinery. 


W. T. GLOVER & CO., LID.. 


Trafford Park, MANCHESTER. sm 








tinal teal tll tll tall tll tll tall ta cll tal ta lan tll tcl tall an dll tn dl a dll ol dl on dl dln do lo li do do ho do to dln dll olin tail tac ln tellin tli tll tl tl sn ln tll tli ll tn tl tll el tcl li tll tll tll tll tli tl 


¥ 
CONTRACTORS TO H.M. GOVERNMENT. ON LLOYD'S REGISTER. 
HORS CONCOURS MEMBRE DU JURY, BRUSSELS INTERNATIONAL EXHIBITION, 1910. 
GRAND PRIX: LONDON, 1908, & BUENOS AIRES, 1910. | 








iste 
P eee ean * 


Telegrams: 


Telephone No. 4660 
“JONAS, SHEFFIELD.” A> N COD Private Branch Exchange. 


TRAOE MARKS, 


| SIR JOSEPH JONAS, OOLVER & 00, Ld 





ES ee 


Manufacturers of Steel of every description, including 


HIGH GRADE NICKEL STEEL & FORGINGS 


for Nawal and General Marine Purposes; 


SPECIAL HEAT TREATED ALLOY om: STEELS 


for Aircraft and Automobile Purposes. 





IMPORTANT SPECIALITIES: 
Ss Ss G A SPECIAL NICKEL CHROME GEAR STEEL for Air or Oil Hardening. 


When treated this steel has exceedingly tough properties, and is specially suitable for Gear Wheels, 
Connecting Rods, &c. 


Ss G A NICKEL CHROME GEAR STEEL IN 3 GRADES. 


Eminently suitable and strongly recommended for Gears, Crankshafts, and other highly stressed parts, 
and having exceptional machining qualities. Combines unusually heavy shock-resisting and wearing 


properties with silent running. a 


G. Pp. S. A HIGH GRADE ALLOY CASE HARDENING STEEL 
for severely stressed wae such as Gear Wheels, Gudgeon Pins, &c. 








lt ll el el i i ah Lh nL. 


Continental Steel Works and N Novo Steel Works, SHEFFIELD. i 
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CAMPBELL 


HIGH COMPRESSION OIL ENGINES 


WORK WITH ANY KIND OF CRUDE 
OR RESIDUAL PETROLEUM,?; OR 
WITH TAR OIL. 
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CONSUMPTION OF RESIDUAL OIL 
‘465 TO ‘66 LB. PER B.H.P. HOUR. 


Note:—These Engines will start up at 
@ moment’s notice from the cold state 
Without use of a lamp, and no lamp 








is used while running. 





Water Injection to the cylinders is 
not used under any conditions. 











~<a, 
TWO-CYLINDER HIGH COMPRESSION DIL ENGINE 170 B.H.P. 





THE SIMPLEST AND MOST ECONOMICAL ENGINE USING RESIDUAL FUEL OIL. 


THE CAMPBELL GAS ENGINE COMPANY, LD. 


| Quen Vers inn ec HALIFAX, ENGLAND. Ss: 
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104, Bath Street. N29 


OBS Double Helical Reduction Gears in Oil Tight Cases. 


SPECIFY GEARS. 












| 




















Suitable 
pi ol a Vy | os 7 ter 
RANGE (Uff 1D ie Wie aaas 

OF % ot ; . mt Increasing 
SIZES. ain 5 or 
* Reduction. 


~~ 


ar te nn NAH am ace 


Group of Reduction Gears for Driving Live Roller Shafts in Steel Works. K327 


DAVID BROWN & SONS (Huddersfield), LTD., Lockwood, Huddersfield. 














B. & S. MASSEY, Ltd., 


RIGBY TYPE MANCHESTER. 
STEAM HAMMER — 


Fitted with our Patent 
Hand-worked Expansion Valve Gear 


Catalogue 1950 H on Request. 





Also Makers of 


PNEUMATIC POWER HAMMERS, 
STEAM & FRICTION DROP STAMPS, 


&e. &e. 
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The Last Word in 


BAND SAWING 
: MACHINES 


FOR METAL (Patent No. 293865). 











NEW FEATURES. 
All wear on gears due to cuttings dropping on them 
avoided by our Patented Overhead Drive. 


Patent Swivel Table, Feed Gear Box for instantaneous 
change of feed, New Top Guide adjust instantly 
to correct position of table when swivelled. 





OYER 3500 MACHINES SOLD. 


NOBLE & LUND, LTD., 


FELLING-ON-TYNE. Aro2s 



































4 { The LOOSE NUT TROUBLE if J 
° ae 
> OVERCOME by using the 
JON ES AND A Coil ot Steel of immense power, combining ; resTesoema.e. 
active energy with passive resistance, and having 23rd July, 1914 
TD. = a : £ _ We commenced using your “ Helicoid "Nu e Studs for 
an automatic circumferential grip of the bolt. fixing the Seatings of « Bet le-beat Valves in Wi in eaing he agit aise 
SOLE Poti years ago, and have continued their t 150 in sim — r situa tons and 
“ . 3 : wherever we thought them ap plicable. They hz quite answered 
OLVERHAM PTON, \ Vibration actually tightens the grip. our expectations, and we stil Continue using them 
One nut only is required, and is in itself a . 
7 You can take it that if your “ Helic oid ” Lock-Nuts were not 
And 139 & 141, CANNON ST.; ST. LONDON, E.C. 4 perfect lock. giving satisfaction you wor uid not receive repeat cours fro om us. ’ 
Also Mfrs. of Iron and Steel Bars (numer- 3 t 
ous sections). Catalogue free, Made from a Special Quality of Steel, and BBL Pte derstand from the _ posnbie at yoy 4 sat 
Also of Bolts, Nuts, Railway and Tram- seh; : last few years, that our experience of them has not only been 
aediaieenhenn, andtinan ant ire Fencing, finished to lock on Whitworth Standard threads. extensive, “but, wot as we are aware they har s aleags, pr re + 
satisfa: ory, na Ss nces U r ne mos u ageous 
Hurdies, nating, Sat b+ --F eae # \ SAMPLE NUT AND LIST FREE. Ks8 conditions, and in places where other Locking devices have failed 

















Established 1860. 


-HUDSWELL, CLARKE & CO,, 


RAILWAY FOUNDRY. LEEDS. Se 


LOCOMOTIVE 
[ee ~=—SsENGGIINESS 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 







Prices, Photographs and full Specifications on Application 





Telegrams—Loco., Leeds. Telephone—National 8540, 
Codee—Ai1, Lieber's, ABS (4th and 5th Editions.) 








-»? 


SS a rai 
REFRIGERATING ae , 
MACHINERY sl! HASLAM 


UNION FOUNDRY, Londor Office:~ 
DERBY. 175-177, SALISBURY HOUSE: ENGINEERING C2 LP 
* LONDON WALLE-C: 


air SYSTEM? 
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TURBINE GEARS, L!- 
HYDE. <i maa 










MANUFACTURERS OF 














GLOBE 
“CORNER” 
DRILLING 
MACHINE. 
SIMPLEST 

AND MOST 
DURABLE 
CONSTRUCTION. 
















Send for 
Complete 
Catalogue 


and 





Prices. 











GLOBE DRILLING, TAPPING & REAMING MACHINES HAVE 
FEWER WORKING PARTS THAN ANY OTHERS OF THE TYPE 























} GLOBE GLOBE 
CHIPPING, CAULKING PNEUMATIC 
AND RIVETING GEARED 7 
HAMMERS, MADE MOTOR HOIST. 
THROUGHOUT FROM MADE IN 3 
[=> NICKEL GUN STEEL. FIVE’. SIZES. * 
by LIFTING 
CAPACITY 
ites + TON TO 
6 TONS. i3 
CLOBE PNEUMATIC ENGINEERING i 
Co. Ltd. —Representatives— GASKELL, WALKER & DEAKIG, Standard Buildings, 
1, VICTORIA ‘STREET, LONDON, S.W. EDMISTON BROWN S00. Guecow. GILBERT LODGE & CO. 100. Pitt St, Sydney, Austral 
J. D. ANDREW. Neweastle-on-Tyne. AZ MURATOFF & CO., 32, Newsky. 5. 
B. DUDLEY WOOD, Liv 7 ORY. VALLIER & CO.. Rue Adolphe Mille, Paris; 
Telegrams’ Psevmarorr, Vic., Lownon. Telephone : 2671 Vicronia. JAMES TURNBULL &CO., Birmingham, TEKNISK CO.. Dronningensgt 14, Christiania. 


SOUPER & CALLAGHAN, Manchester, Mr. PRANTS ALLING, Porgardegade 4, Cepenbases, 
0. CUTHBERT WOOD & GO. Shettield. r= SHIN, Tokyo. Javan 
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CLARKE, CHAPMAN & CO., LTD., 


{i BO, 4th & 5th Eds., Al, Engineering, 1st & 2nd Eds} 
Jodes {tiebars Broomhalls, Moreing & Neils, Watkins’. Victori a Wo rks, G A’ { ‘ESHE AD. Telephone Nos. . 1070t 1078 Central and No’ 187 City. 


Western Union & Private. 











Complete Electric Light Electrically Driven Haulage 


Installations for Ships. and Winding Gears. 





Electrically Driven Winches, 


Windlasses, Capstans, Cranes, Pumps for all duties, 


Steering Gears. ‘‘Woodeson”’ Patents. 





Motor-ceatrolled Searchlignt Projector. 


London Office 50, Fenchurch Street, E.C. a, ee Sie Sie ape 


ORR, WATT & CO., LD., Steel Structural Engineers, 


hanaeiahiire Bridge Works, MOTHERWELL, <2 ggammagnciiga « serucsorel’ Motherwell’ 
ati ail TANKS, CHIMNEYS and RIVETED 











BRIDGES. sania. 
ROOFS and BUILDINGS. 

STEEL LIGHTERS and BARGES. 
PIERS. JETTIES. HYDRAULIC-PRESSED 


TROUGH SECTIONS for 
FLOORS of BRIDGES, &c. 
STEEL GUTTERS. 
WAGON UNDERFRAMES, &c. &c. 


Om Admiralty & Colonial Governments’ Lists. 
aul4? 


PIT HEAD FRAMES. 
GIRDERS. 


Manufacturers 
TAYLOR'S PATENT RAILWAY 
SHUNTING LEVER. 
London Office: GRACECHURCH BUILDINGS, GRACECHURCH STRE '. =.C. 


maceINE DOUBLE HELICAL GEARS chevron Teeth 


WORM & SPUR REDUCTION GEARS 6s ,ectai, to order. 


EVERY OTHER DESCRIPTION OF GEARING ACCURATELY MACHINE CUT. 






























LLEWELLINS’ 
MACHINE CO. 


BRISTOL, 
aleo specialise im Precision 
Gear Cutting for Gun-sights 


and other work requiring 
great accuracy. Ke 


| a pie! Pa epee 





i Dy 7 
+ ny: 
Dessay 


pela 



















agers 5S 
att OF . 


€ 
KZ UNRELIABLE % 
lS’ FITTINGS ARE DEAR™ 
AT ANY PRICE 






TUBES & F ITTINGS | 


FOR 


GAS, STEAM, WATER. 


wet LARGEST SALE .2% FITTINGS ‘oven 


Dock House, Billiter St., EVERY FITTING BEARS OUR GUARANTEE. _ 2,000,000 


LONDON. | (Write for Catalogue —over 7500 varieties.) 





4 
wv 
oe EVERY FITTING 


<a pacar een ey 
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OVERHEAD TRAVELLING CRANES 














—_ VAUGHAN CRANE 














P — (Formerly VAUGHAN & SON, LTD.) 
FOR = FOR OpensHaw. MANCHESTER. 
ANY LOAD EVERY rhein tne 
AND CLASS Telegrams > 256, OPENSHAW, MANCHESTER 


ANY SPAN. OF WORK. j_. PARTS: Sa 518, CENTRAL, MANCHESTER. 



































THE LEEDS FORGE Co., Ltp., LEEDS 


Pioneers in the Design and Manufacture of Pressed Steel Underframes and Bogies, and All- Mt Railway ite Carriages and Wagons. 












SOUTH AFRICAN 
RAILWAY. 
Open Goods Wagon, 


with Pressed Steel London Office 
Underframe and Bogies, CAXTON HOUSE, 
and WESTMINSTER. 


Lane's Patent 
Corrugated Pressed 
Steel Doors. 


























For all f Hi hp. 
ES TINGHOUS © “ght tok ale 
AS IN LONDON BY 
M 0) SAS ) THE WESTINGHOUSE BRAKE CO., LTD. 
82 York Road, King’s Cross, London, N. 























Engineers and Contractors, 
SCOTSTOUN IRONWORKS, 


London Office: G SGO 
28, VICTORIA ST., WESTMINSTER, S.W. LA W. 


HALKETT’S 
CRUCIBLE GAS FURNACE 


GAS & AIR CONTROLLER & MIXER 


IS MOST ECONOMICAL 
AND EFFICIENT FOR 


MELTING oF ALL METALS 


eS SD 


oH aA ‘ eo ie : 


Ce 
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NASMYTH, WILSON « Co. Lto. 





















: eta PATRICROFT 
: MANCHESTER. 








ees LOCOMOTIVES. 
CONDENSERS 


For LAND AND MARINE INSTALLATIONS, 
REFINERIES & SIMILAR INDUSTRIES, 


FITTED WITH THE 


HICK-BREGUET ~ ECTAIR 


ECONOMICAL PRODUCTION OF HIGH VACUUM. ABSOLUTE STABILITY. NO MOVING PARTS. 


HICK, HARGREAVES | & CO., Ltd., Soho Works, BOLTON. 


Telegrams—HICK, BOLTON. Sole Licensees. Phone—1373-4 BOLTON 


THE MOTHERWELL BRIDGE CO,., LD., 


MOTHERWELL, N.B. 
































Telegraphic Address—BSRIDGE. DOCK GATES 
National Telephone Ne. 40- |. 
: and similar 
ae STRUCTURAL 
London Address: WORK. 
82, Victoria Street, 
Westminster. ae 
as HYDRAULIC 
BRIDGES, PRESSED 
ROOFS, FLOORING 
ee A SPECIALITY, 
TANKS. suis? 








BROWN’S STEERING GEARS. 


STEAM, HYDRAULIC AND ELECTRO-HYDRAULIC. 














TELEMOTORS for STEERING ELECTRO-HYDRAULIC 
and 
HELM SIGNALS. STEERING GEARS, WINCHES, 
oars. CRANES, 
vicpeeciete:” tbeesaiene BOAT HOISTS, CAPSTANS, &e. 
HYDRAULIC CARGO WORKING an 
GEAR FOR SHIPS. IRON FOUNDERS. 
oui, aie BRASS F 
DIRECT-ACTING REVERSING ee 
and 
TURBINE CONTROL ENGINES. ON ADMIRALTY LIST. 
BROWN BROTHERS & CoO., 


LTD. 


Ree A ENT TH AND GLAD COMMING CONTROLLED cieerme—‘trvasouc.” ROSEBANK IRONWORKS, EDINBURGH. teicprexe—curmsvem 
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S~ 5 > ~ 
HEARTHS —> ARS Aw: 
meee 4 ENS SG . > 

IN EVERY VARIEVY AND on eS 9 ee ENGR ILLUSTRATION OF THE 
SPECIAL DESIGNS, WITH a» ee RTOS MIDLAND RAILWAY 
COMPLETE BLOWING [ ee SENOS Fe CARRIAGE AND 
PLANTS, AS SUPPLIED | — ch Oa ‘ WAGON CO.’S SMITHY, 
TO LEADING RAILWAY [ za UES Sa | = DESIGNED BY 

; MESSRS. HOME-MORTON, KER & 

















COMPANIES & GENERAL ; ’ - : 
; a a ; - GIBSON, MM. inst. C.E. 


ENGINEERS, etc.’ etc. 3 “3 
. he , GLASGOW, BIRMINGHAM, and 
LONDON. 


For full particulars and prices, 


ly to:— i 
apply to d 120 SMITHS’ HEARTHS 


1 SUPPLIED & ERECTED BY > 


poe | SAMUELSON & CO., 


BANBURY, i 
ENGLAND. 


M120 


Chucks, Files, Hammers, Pliers, Saws, Screw- Shearing Machines, Screwing Machines, Belting 
drivers, Taps, Twist Drills, Spanners, Vices, &c.; Shafting, Plummer Blocks, Wood and Iron 
Anvils, Blowers, Drilling Machines, Emery Pulleys, &c. All classes of Labour-saving 

Machine Tools for hand and power drive for 


Grinders, Fly Presses, Forges, Hack and Metal 
d Engineers, Smiths, Sheet Metal Workers, &c. 


Saws, Hearths, Pulley Biocks, Punching an 
LARGE STOCKS. PROMPT DELIVERY. LARGE STOCKS. 


THE FAIRFIELD SUPPLIES CO., LTD., 8, Goring Street, , St. Mary Axe, LONDON, E.C. Semis 


LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 


BRANCH OFFICES— 
LONDON - - - 10-12, Walbrook, E.C. 4. rr 
MANCHESTER - Grosvenor Buildings, Deansgate. 
LIVERPOOL - - 60a, Lord Street, W. 
SHEFFIELD - - Moorhead. 
































All plates machined full width of flanges. 


Tanks of any size supplied and erected. 
DRAWINGS, SPECIFICATIONS AND 
ESTIMATES ON APPLICATION. 








CONTRACTORS to the 
ADMIRALTY, 
WAR DEPARTMENT, 
CROWN AGENTS FOR THE COLONIES. 





Telegrams—NEWTON, SHEFFIELD. Telephone—2200 (Two Lines). 
ESTABLISHED 1793. 








NEWTON, GHAMBERS --- "owewrs — SHEFFIELD. 















MARINE MOTORS, 


COMPLETE Motor BOATS 


MOTOR PUMPING PLANTS. 


EMERGENCY 
| LIGHTING PLANTS 





Bee hee 


Nini al 27tt. SHIP'S LAUNCH. 
Speed § knots. 12 H.P. Motor. 


5 Motors are bul in 10 sues trom J. W. BROOKE & CO., Ltd. 
Adrian Works, LOWESTOFT, Engtand. 


12 B.P. 3 cyl. rookie Marine Motor. #3 Teleph - 380 Lowestoft. 
* wih reverse gear. Z COMPLETE BOATS up to 80it. Lemma K 328 


4 
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PENMAN & CO., LT. 


Boilermakers, 


GLASGOW. 


8M278 




















Gledhili-Brook 
Time Recorders LTD. 


26Victoria St Lonpon,sw. 44Hill St BinmMiINGHAM, 
43MARKET St HUDDERSFIELD. 


qumume 1917 Catalogue free on application. —_ 























Glacier Anti-F siatiend Metal Co. 


LTD., 
Waldo Road, 
WILLESDEN JUNCTION, LONDON, N.W. 


MANUFACTURERS OF 


Findlay's Special Motor Metal 


FINDLAY’S 
SPECIAL MOTOR METAL 





The proved best metal for Aero Engine Bearings, 
Motor Car Bearings, Heavy Gas Engine Bearings, 
and Bearings working under the severest conditions. 


Glacier Metal. 





The Standard General Purposes Metal, especially 
recommended for Electrical Machinery, and for 


General Repair Work. 


BABBITT’S METAL—All Grades. 


ALSO G333 


WHITE METAL to any, Specification or to Sample. 


Contractors to the ADMIRALTY, WAR OFFICE, INDIA OFFICE, &c. 











WIRE ROPES & 
“3, WIRES. 3 
oe 


ESTABLISHED 1864. bys 
MARK, MARK, 








CONTRACTORS TO: 










The Admiralty, War Office, Crown Agen's for 
the Colonies, Post Ojfice, India Office, 
Trinity House, and various Foreign 

and Colonial Governments. 






WINDING. 


WINDING ROPES 
HAULING ROPES 
CRANE ROPES 
GUIDE ROPES 
SIGNAL WIRES 





Specialities: 











=~ WHITEGROSS CO., LTD., 
WARRINGTON. 


Agents for N. & S. Midlands: BIRAM & CO., 29, Euston Road, London. 

















E | 
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HUDSON PAlEAI UPRIGHT BOILER|Z iii 
OIL, WOOD - COAL = : 
BURNING. = DON x 
score |_| WASTE PAPER | 
_ OF CONSTRUCTION. = 
contr aici = SELL = 
SHELL | | ALL YOUR ACCUMULATIONS | 
EXPANSION = = 
TUBES. || for = 
LARGE a to - 
SURFACES, = A. Jacob & Co., = 
HIC = . ' = 
sine aa Wapping High — : = 
EFFICIENCY | [= ee = 
ee mis a ae 
THOMAS HUDSON, Ltp., anti = Mm | | | i | Wie 
















































































































































































































































































































































































SHEEPFORD BOILER WorKS COATBRIDGE, N.B. 





—<—— 
Saeaeoannael 














“NEW PROCESS” — 
SPECIALISTS IN 


RAWHIDE GEARS PUMPING PLANT 


DUPLEX PUMPS venrricat or HORIZONTAL 
DIRECT-ACTING PUMPS (7 ”S°Parenr, 


FOR MARINE OR LAND INSTALLATIONS. 


MOTOR DRIVEN PUMPS 


FOR COLLIERY WORKS. 


All to BROWN & SHARPE’S Standard. 






VACUUM PUMPS. 





Also. METAL GEARS. IMPROVED HORIZONTAL DUPLEX <i 


sox ron pescrrenrve caraxoovr. || DAWSON & DOWNIE, Lio. 


GEORGE ANGUS & CO., Lia. ae 


“ PUMPS, OLYDEBANK.” 76 CLYDEBANK. 
NEWCASTLE-ON-TYNE. 
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STEVENSONS, 


PRESTON. 


STEEL CASTING LADLES 











100 TONS CAPACITY. 
IRON FOUNDRY LADLES. GAS PRODUCERS. 


GAS AND AIR REVERSING VALVES. 








A we Pop es % % , a * las al ap ati ae $a 
-HARDE NS N° {Mas k AIR ok WATER: 


; r 
eas ~g % Lahe | 











oo eee 


MS OnDURSER | 


THE MOST RAPID, EFFECTIVE & ECONOMICAL 


CASE HARDENING COMPOUND. 


QUICK DELIVERIES. 


DAVID BROWN & SONS (Hudd.) Led. Park Works, HUDDERSFIELD 


Telegrams—“ GEARING,” HUDDERSFIELD. Telephone (3 lines)—i080. 














HH 
Aq Hay 
THAN 
PALL 
HHL 

































NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANE AND LOCOMOTIVES 
Always in Steck and in Progress. 
O@LLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORG, &e 


Marine Engineers and Shipbullders. 








Teleg. Add.—LOCOMOTIVE, NEWCASTLE-ON-TYNE F1646 ESTABLISHED 1817. 























’ 
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NOTE THE WORTHY 


FEATURES OF THE 


hoeni 


=]5 9-42) BO). 42) ; | 





ENGINE COUPLED SETS 


(i) Vibrationless Brush Supports. 
(ii) Massive Bronze Brush Holders, 


(iii) Strip Copper Collectors Free 
From Sweated Joints. 


(iv) Massive Design of Outer Bzarings, 


PHG:NIX DYNAMO 
MFG. CO. LTD. 


Telephone : 3700 (8 lines) 

fo fase: BRADFORD 
Cables and Te a: 

Dynamo, Bradford 


na 


QUALITY FIRST Il) 
ASK 
PHCE NIX 
TO QUOTE 











LEEDS. 


MAKERS OF 


oie ee =6Locomotive 


~ “iN io Engines. 
» HG... ADAPTED to EVERY VARIETY 
OF WORK & GAUGE. 


Designs and Specifications supplied or 
worked to. 
Quotations and Specifications on 
application. 











Telegraphic Address—Engine Leeds. Cc 
Telephones—Nos. 3430-3452 (inclusive) 


THE “CORNISH” STEAM PUMP 


GENERAL PURPOSES. 














LARGE STOCK FOR PROMPT DELIVERY. 


JOSEPH EVANS & SONS, 


(WOLVERHAMPTON), LTD., 


Culwell Works, WOLVERHAMPTON. 





OF; oni 


SNe tal 


“CORNISH’. STEAM PUMP for=General Purposes. 


(300 feet pattern). Telegrams'—"EVANG, WOLVERHAMPTON,” 
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STEEL FRAME BUILDINGS 


OF EWERY DESCRIPTION. 





mms - ae 


iii 


SSS eee 











a SET _— 


BROWNLIE & MURRAY, L re 


LONDON 110, FENCHURCH STREET, E. 
GATALOGUES FREE ON APPLICATION. REFER NEW 





EDITION A. ucts 





MUSGRAVE’S 





FANS 


AND 


HIGH SPEED ENGINES. 


For High Efficiency. 

For All Purposes. 
FORCED & INDUCED DRAFT. 
DUST REMOVAL, DRYING, &c. 


Expert Advice and Quotations on Application 
Write for Catalogue E. 


MUSGRAVE & CO., LD. 
BELFAST. 


42, Deansgate, MANCHESTER 

Sardinia House, Kingsway. LONDON, W. iC. 

2%, Queen Street, CARDIFF. Q878 
Agents for India : 

D. T. KEYMER & CO., Mangoe Lane, Calcutta 

















HIGH-SPEED DRILLING. 





“OAKFIELD” 


SINGLE-SPEED 





W. D. McKenprick & Go 
Oakfield Works, 
MOTHERWELL, N.B. 


Nat. Telephone 
TR Mewwer weit 








Tne Ilustration shows 
our Standard 6ft. Cen- 
tral Thrust Type Radial. 


sures Telegrams : 
OnewennaR.” Marware wes 





GUEST & CHRIMES, 11. 


On Admiralty, War Office, and Crown Agents’ Lists. ee rw 1840. 


QUEST & CHRIMES' ROTHERHAM. 


IMPROVED 
SLUICE VALVES 

Telegrams: ‘‘Guzst, RorHeRHAM.” 
Telephone : 205. 























Original Manufacturers or 
Chrimes’ High Pressure Loose Valve Screw-down Cocks. 
GUEST & CHRIMES’ TURBINE WATER METERS. 
(Siemeus & Adamson's). 
GUEST & CHRIMES’ IMPROVED SLUICE VALVES, 
for Water, Steam, Sewage and Gas. 


Also Manufacturers of 

RESERVOIR VALVES and FITTINGS, 

FIRE EXTINGUISHING APPARATUS, 
GENERAL PLUMBERS’ GOODS, 

HIGH POWER INCANDESCENT LAMPS, 

and DRY GAS METERS and GAS FITTINGS. 


















WET 











LONDON HOUBE : K218 


THOMAS BEGGS & SON, 132, Southwark St., S.E. 
























Oldest Established Firm in Scotland of 


METAL SAWING SPECIALISTS, 


MACHINE TOOL MAKERS, 


JOHNSTONE, 
ne. GLASGOW. 


HIGH. 
SPEED 


BAND SAWS, 
CIRCULAR SAWS, 
HOT SAWS, 
DISC SAWS. 


Best and Most Up-to-Date 
Designs. 
su273 


Over 1090 Machines In US8é@. Travelling Band Sawing Machine for cutting Armour 
Plates. Inzots. Guns. er ether heaw werk.- 


EASTONe JOHNSON. 


SVUDINUKO) me NAAN) 













































Teleg ra ms = 
EASTWALD, 

TAUNTON. 

Telephone = Wy 

146, TAUNTON. P| cararocues 
ABC Code used & || APPLICATION 















OF el — dd SIMPLE & COMPOUND 





STEAM ENGINES. 5:2500 8HP 








ROPE 
DRIVING. 


FOR EFFICIENCY & —_— 
DURABILITY USE 


| 
Illustrated Lecture on— | 


“THE TRANSMISSION 
OF POWER BY 


Telegrams: 
“Kenyon, Dukinfield.’ 
ROPES.” i Telephone: 494 Ashtoa. 


Post Free on A scanned 





. ee Oe ee ] 

London Office: | 
DIPLOMAS OF HONOUR 95 & 97, FINSBURY PAVEMENT, | 
BRUSSELS and TURIN. E.C. 


Wm. KENYON & SONS, Ltd., 


CHAPEL FIELD WORKS, 
DUKINF IELD, nr MANCHESTER. 71 














‘T)JDBRIDG E 


3% 
LONDON OFFICE : 
a . 


GASzOIL ENGINES. 


. 
ae 87,VICTORIA ST 
. WESTMINSTER, , S.W. 







The Dudbridge Iron Works, Ltd. Stroud. Gloucestershire 
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FOR CAST IRON. | 








TESTS IN DEFLECTION AND TENSION. 


re CROSS CO 
Nr Chesterfield. 


ESTABLISHED 
18.3 7. 


|  ECONOMISERS | 


roars 

















SUITS ADMIRALTY and WAR OFFICE. 


PARKSIDE, 


SAML. DENISON & SON, Ltd,, s0"tzeoe 
HEATER | —om 


WITH — SEPARATOR AND FILTER. 


Wright's Forge and 
Engineering Co., Ltd., 


TIPTON, Staffs. 
London Office; 57, BISHOPSGATE, E.C. 


SOLE 
MAKERS. 






















Two- 
Stage 
Type 
for use 
with 
Inter- 
mittent 
Exhaust. 

















20,000 GALLON PLANT. 


YOUR ENQUIRIES 
ARE SOLICITED. 






824 


SMALL PLANT. 















CAIRD & RAYNER’S 
Admiralty PATENT 


=== EVAPORATOR. 


IMPROVED SINGLE-CYLINDER 
DIRECTACTING 


BOILER FEED PUMPS. 


COMPLETE 


Fresh Water 
DISTILLING 
INSTALLATIONS 


(ALL SIZES8) 
For LAND or MARINE USE. 


(FEED WATER HEATERS 
FEED WATER FILTERS 


mgimoera. og Ray eee Lendoa. 


CAIRD & RAYNER “sféscson SSRs 


























"THESE ILLUSTRATIONS are drawu to 


pe They show the striking advance 


FROM A_SINCLE STRAND 
B ELTING made by Hendrys’ new patent Flexible 
construction over the old style. . : - - 


HENDRYS' Laminated Leather BELTING is now guaranteed to give effi- 
cient and satisfactory driving over Pulleys ONE-HALF and even Two-THIRDS 
smaller than is practicable with any other type of flat belting. +; The 








remarkable Flexibility of HENDRY BELTING ensures perfect distribution 
of load over the driver and driven pulleys. 


Booklet and Prices on request. 














JAMES HENDRY 


252 Main St Bridgeton 
GLASGOW 














FAWCETT, PRESTON & Co. L”. 


ENGINEERS, LIVERPOOL. 


Telegrams: Fawcett, LIvERPOOL, Codes used : A BO (4th and 5th- Editions), Al and Western Unien’ 


SUGAR MAKING MACHINERY. 


LICENSEES & MAKERS OF 
RAMSAY'S PATENT COMBINED 
MACERATOR. & INTERMEDIATE CARRIER 


FOR 


CANE MILLS. 


These Carriers are working with Excellent Results. 





Can be applied to existing mills of any size. v1804 


Descriptive Circulars enumerating advantages on application. 

















m| DOUBLE HEADER WROUGHT STEEL 


‘STEAM 
SUPERHEATERS 


For Lancashire, Cornish and all 
types of Water Tube Boilers. 


Each Tube Accessible 
without Disturbing 
: Installation 

Leakage Impossible. 


This Superheater has 
Stood the Test for 
over a Quarter of a 
Cc y, supersedi 

all other designs. 


LARGE ECONOMY IN FUEL. 
POWER PLANT EFFICIENCY 
INCREASED: 








London Office: 
‘ FINSBURY PAVEMENT HOUSE 
E.C. Ds7e 


Works—WOLVERHAMPTON. 


McPHAIL & SIMPSON, Lp. 
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OXYGEN 


Fer the Welding and Cutting of Metals. 








THE 


British Oxygen Co.La. 


The oldest and most extensive Oxygen 
producing and distributing business in 

the world. 
Factories in all important Engineering 
sertres, equipped exclusively with 
MODERN PLANT, capable of producing 


1,600,900 Cubic Feet ef Oxygen per day. 








MANUFACTURERS OF 


Oxy-Acetylene Welding 
BLOWPIPES, 
OXYGEN METAL CUTTERS 
REGULATORS, 


And other Appliances. 





Devs 

oa. ee ae- any ef the Company's 

Miverton Ww 
LONDON Tunnel Avenue, Bast Greenwich, 8.E 

Warton Road, 
BIRMINGHAM Saltley Works. 
WOLVERHAMPTON Lower Walsall Street. 
GARDIFF . - East Moors. 
MANCHESTER - Great Mariborough Street. 
BI HEAD - Bromborough Port. 
XN CASTLE-ON- 

ge Shields Walker Gate. 

GLASGOW - - Rosehill W Polmadie 


Celtic Works, Savile Street. 


JOHN ROCERSON & CO., LTD, 


WOLSINGHAM, R.S.0O., CO. DURHAM. 
Magers oF 
Steel Castings and steel Forging 
Stoekless Anchors, Dredger Bu.kets, Stinks, 
Tumblers, 

Steerin ne Gear, &e. &c. 

YouR rea tRIES. 
Teleg : Steelworks, Wolsingh Z4 














a OKERS 
DESTRUCTORS 


MELDRU ME SUPERHEATERS 


MELDRUMS. Limited, 
“ane Works, Timperiey, MANCHESTER. 


PATENT PLANING, SHAPING 
and SLOTTING MACHINES. 
———. SURFACING and 
HEEL —— 
(nc! Marlins, Dike and 
General Engineering Work. 


LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery. 
Send for Catalogues ani Particulars. 


LIDGERWOOD MANFG. CO. 


Friars House New Broad Street. E.C. 









































—_——_. a 
il PHOTOSTAT — 


|PRINTING. ~~ 


Photostat oo; Hew my Traeings in coleur, 
Blue wo‘ s keeun Booten Books, Agreement 
sa va Gon r 


ome 

Sg 

work premp' 

cienty. Also Ferrop at VYATSONS 

machine es 
” unde 1 : 
Ask for Lists. 

= 


SUGAR REFINING 


MACHINERY. 
BLAKE, BARCLAY & CO. 


Greenock, N.B. «ms 
BLAKE’S PATENT 


RAMS and HYDRAMS 


For Reising Wate. 
end for Catalogue No. 1@ 


JOHN BLAKE L-p. 
ACORINGTON, LANCS. 


WATER SOFTENERS. 


AND Fitters. 


2b OT-V Ue ol Ooh a 


LONDON WALL, F ¢ 
































Salisbury House 


J.P. HALL & C°LT. 


OLDHAM. 


Telegrams: OYNAMO, OLDHAM. — Telephone 300(2 ines). 


ELECTRIC 
WARPING 
WINCHES 


Made in five sizes 
to pull 1%, 3, 6, 
10 or 15 tons at 
50ft. per minute. 


WRITE FOR PRICES. 


x1e62 











UPR 
Aol TRU 


SON 
2 SPINDLE 
| HIGH SPEED VERTICAL DRILL 
No D.65. 
ess =A large variety of other SPECIAL GENERAL 
SSS and LABOUR SAVING MODERN MACHINE 
TOOLS 


TELE {Phone= wv kent 


o~. 
on 
4 


G.WILKINSON & SONS, 
KEIGHLEY. 


























ESTABLISHED, 
1870 


PRODUCER 
GAS PLANTS 


GAs &O0IL 


JOHN ROBSON 
ENGINES 
a, 


(SHIPLEY)L?2 


PLE Yorxs, Enctste 
oe 








WRITE FOR 
ILLUSTRATED CATALOGUE 


AGENTS WANTED 
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SCREWING MACHINE 


ALSO MACHINES 
FOR BOLTS up to 4in. DIA 


THE ENGINEER 








| 
FOR PIPES 
UP TO 12:N.' 








eur 12in. Patent Pipe 


Soo tar camdlig Teaee ao Wat veg aw Bowes 


’ C0., L™ HYDE, GHESHIRE. 


Telegrams : correo 





MAIDEN & 


Pi : He. 9 Hyde. vo Sn 1864. 


HENDERSON & GLASS. 


LIVERPOOL. 


Extensive Stocks of every description and Sectien or 











Sestating <it tenn of Reged, Sanaen, ond Diet Bae; Beit 
es ee SS Tees, Angles, &c. &e, 


 qumat VARIETY OF HEAVY-SIZED 


PLAIN AND CHEQUERED PLATES 


BOILER & TANK PLATES, &c., in Irem and Siemens Steel. 


Quotations and cttens on spyentiin, — Eiemns Cates prombiy exseuted, 


——— 
a 

















CRAVEN’S PATENT 


BRIQUETTING 
MACHINERY 


enables you te get the wtmost value from your deposits 
or fine eres and coal. Dees this interest you? 








FULL PARTICULARS ON APPLICATION TO 


Y BRADLEY & CRAVEN, Ltd. 


Engineers. WAKEFIELD. 


vines 





Ixxvii 








POWER 
TRANSMISSION 
APPLIANGES. 


Large Stocks Ready for 








immediate Delivery. 





BRACKETS. 
BEARINGS, cast iron. 
» brass lined, | HANGERS, 
PULLEYS, cast irow. 
Self olling. » Wrought iro 
SHAFTING. — 

SLINGS. 
STANDS, ote. ote. 








JARDINE, 


Deering Street, NOTTINGHAM. 











MALLEABLE IRON a STEEL|s 








Wan 
Es 


J 
DED 


. MACHINE TOOLS 


fo| RHIDE WORKS, GUILDFORD, SURREY 
OGG OEAE 
I SSS SSS SSI SD S76 


WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 
Telegrams : Wootten, Osivilic. 





Brickworks Plant. Sanitary Pipe Plant. 
CLAY-WORKINC PLANT. 
Colliery Plant. General Millwright 








CONTRACTORS PLANT. 


CRANES. 


PILE DRIVERS. 
Whitakers (Engineers) Limited, 
eB 














Werf GUSTO, Firma. F. Smulders, 


SCHIEDAM, HOLLAND, 


SPECIALITIBES— 
DREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 
See our page Advt. every second and fourth week. H1584 


ALY 





Sem | [JOPKINSON: COL 
MOUNTINGS « HUDDERSFIELD, | 














STEAM HAMMERS 


SHIPBUILDERS’ & BOILERMAKERS’ MACHINE ms 


Sele Makers of KR. E. PAWIiIsS' 


PATENT BEVELLING MACHINES for SHIPS’ FRAMES, 













DAVIS & PRIMROSE, L®- junction ro. 


LEITH, EDINY URGH. 








The CLYDE STRUCTURAL IRON CO., Lid. 
Gardeside ircaworks, Sectstoun, Glacgew. 


{ron & Steel Roofs Buildings, 
Workshops, ac. Uc. 


Lendon Office: 46, Cornhill. B.c, 
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THE HORSELEY BRIDGE & ENGINEERING CO., 


The HORSELEY Cco., Hetlns: Engineers, Tipton, Staffordshire. 


it, neil VICBORIA STRERT, WESTMINSTER, Siw. _TIPTON, STAPFORDSMIRE, RNOLAMD, 





Ironfoudnders and Manufacturers of Structural Iron and Steel — 
Cast Iromiand Steel Tanks:and Pressed Steel Flooring. 














Builders of Bridges, Pieces, Viaducte, Cranes and Roofs for..the_English, 


mial and In 
Gas Plant. Cast Irom and Steel Sashes, &oc. U1s8s 














SUPER CIRCULATION | | 





ACTUAL RESULTS OF TRIALS 


22.3 %, 


INCREASE IN EWAPORATION. 


These tests were carried out at one of the largest Collieries in the United Kingdom. 


MI49) 











“ PERFECTA” BOILER CIRCULATOR, Ltd., 39, Victoria Street, LONDON, S.W. 1. 














SMOOTH- ON 


TRADE-MARK 


a BEWARE _OF IMITATIONS. 


IRON CEMENTS 


Make permanent repairs of steam, water, or oil leaks on 
iron and steel castings, boilers, engines, tanks, etc. 





Every engineer and foundryman should 
have a copy of our new 144 page illus- 
trated instruction’ book. It is free. 


LARGE STOCKS ON HAND READY 
FOR IMMEDIATE DELIVERY 


by Messrs. F. A. Pullen & Co., of 43, King William 

St., London, E.C.; The Walmsley Engineers’ Supply Co. 

of 23, King St. West, Manchester; Messrs. Richard 

Lloyd &  Co., 135, Steelhouse Lane, Birmingham ; 

Mr. John Taylor, 10, Strand St., Liverpool ; and Andrew 
McLean & Co., 109, Main St., ‘St, Bridgeton, Glasgow. 


WALTER P. > NOTCUTT, LTD., 
8, White Street, 
MOORFIELDS, LONDON, E.C Gisi 











JIIPISSIIIDSSSISIISS IIIS IISSSSIIDIISISIIIDIIIGS 
' LEAD WOOL’ 


NO MELTING. 
NO WASTE. 













Full particulars from Sole 
Manufacturers : 


Z — The Lead Wool Company, Ltd. 
SNODLAND. 
GGGVIVIVII PP PP BVP IIIIIIV8VA 99999999999999999995 


dnowadndadndooadadadece, OOOO OOO @ 











“KLEENSURFACE” 
HARDENING 


COMPOUND. 


THIS COMPOUND is very efficient, having no action 
whatever on the metal, being a protective agent only, 
preserving the smooth and bright finish which the Cutter or 
Tool has before Hardening, thus dispensing with the need 
of Sand Blasting, and preventing loss of size due to scaling, 
either in up-to-date hardening appliances or open fire. 


The finer and more delicate the Tools, the greater sae 
necessity for using “KLEENSURFACE.” 


Tut BROOKE Toot Manuracturine Co. 


WARWICK ROAD, GREET, BIRMINGHAM. 


Lt. 


_ 


WE ARE ‘OPEN TO APPOINT AGENTS IN SPECIFIED. DISTRICTS. 

















WILLIAM BEARDMORE & CO., 


STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, | 


Forgemasters, Shipbuilders and — 


LATS B&B. NAPIER & SONS, Lae.), 


GLASGOW, . 





DE BERCUE & CO., LTD., 


MANCHESTER. 





PUNCHING 


SHEARING 
MACHINES. 


Illustration shows 
No. 4c MACHINE 
for lin. Plate. 

Gaps, 30in. 


Wer 


OXY-ACETYLENE. 


WELDING & CUTTING PLANT MANUFACTURERS 
COMPLETE EQUIPMENTS. BLOWP/PES A SPECIALITY. 


Pb GOWAN. LAL o Roe of 
“HURST S* B/RM INGHAM 
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GEO. JONES LTD., 


Engineers and Ironfounders, 
LIONEL STREET, 


BIRMINGHAM. 


Telephone : 1003. 
Telegraphic Address: ‘‘ ROLLING. 














MAKERS OF : 3 
Rolling Mills for 
all cold Rolled 
Metals, Tea Lead, 
Tin and Lead 
Foils, Tube and 
Wire Drawing 
Machinery, 

Shearing Ma- 

chines, Mill 






















FOCKS. DIES &TAPS 


of Highest Quality Only. 


IMPROVED Fire-Box Stay TAPS 
FOR Loco CROWN STAYS. &C. 
4M PROVED TUBE PLATE TAPPING APPARATUS. 


and er Description of eer = Tackle 


ie JOHN H.WIDDOWSON 8} 


(16 YEARS MANAGER AT SIR JOSEPH WHITWORTH &£Cos) 


BRITANNIA WORKS.ORDSALL LANE SALFORD: 
PIANC H ESTER 

















DONKIN Blowers, Gas Compressors, Exhausters 


ROTARY POSITIVE TYPE, 


for Industrial Purposes. 


(Can also be arranged for dri by Steam 
Engine, Gas Engine, or Electric Motor.) 









Advantages and Features: 
Absence of Valves. 


pen ron yf of Construc- 
tion and small number 
of working parts. 


Wor parts ntety 
ench Good e 
ency. Silent Salle. 


For Gas Works. 


~~ > Soap bal On 
Works. . 


: For Pumping Gas, Forc- 
ing ir Through 
Liquor, &c. 
= i or Mix- 
om: 


sr apa 4 N62 





a 


oy STEELCOMPANYorSCOTLANDI 
Ee sirunns (if) proce ss ce | 


nebo “EsT oe rae DE 37 i872 ca ~ ater 


23,ROVYAL EXCHANCE SQUARE, GLASCOW. 


\o~ W ee me en a) 
HALLSIDE,. NEWTON.and PRCT 20h a0 5 EXCHANGE SQUARE, 


GLASGOW, and | 
| we BLO CHAIR N,GLASGOW, LANE ,LONDON.™ | 


ORKS: 


MINCING 


CS comseacrons 10 Sameer | 


LEG EZ h gore 


Manufacturers of 


MILD STEEL Plates for Ships, Boiler and Bridge-building, 
Angles, Zed Bars, Tees, and all forms of Sectional Bars 
required for constructive purposes. 

CASTINGS of ail kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 

TY RES—Locomotive Carriage and Wagon, to all requirements 

SPECIAL STEEL of all kinds used for constructive tarnoses. 











Ton 


15,000 - 
FURNACES 


FITTED WITH THE 


“PROCTOR: 
wom oo OKER 


SHOVEL 










That such a large number of furnaces should be fitted with and 
the “ PRUCTOR” STOKER believer | f of thorough . 
RELIABILITY—continuous satistactory SERVICE, day after Moving 
day, is the strongest ‘‘ REASON Ae Fi 

When 1000 furnaces have been fitted at the Steel ire 
Works and OCollieries with the ‘‘ Proctor” Stoker—Why Bars 
hesitate? ss 








10 TO 15% ECONOMY. 
20 TO 30% MORE DUTY. 










HAMMERTON STREET 


JAS. PROCTOR, LTD., 
BURNLEY. 


Sole Agents for :—The Société des Pertectionnements IRONWORKS, 


Fraace 
& Ia Vaperisation. 68. Rue de Rome. Paria. 











cangive you “Oui Delieries of High See 


: 


» End Mills MillineCatters ReamerseTwist Drills. 


Teleg TAMS : 


to tanned J. STEAD & Co Lrp 
Sheffield. MANOR WORKS SHEFFIELD. 











ARCHIBALD EDMESTON & SONS 


(CAWDOR ST., PATRICROFT, near MANCHESTER. LIMITED, 










THE BRYAN DONKIN CO., Ltd., Siac Chesterfield; England. 








WITH INTERCHANGEABLE TIPPING BODY FOR REFUSE, ROAD METAL, &c. 





[MANN’S PATENT STEAM CART & WAGON i CO, LTD., 


HUNSLET, LEEDS. 
LONDON OFFICE 9 FENCHURCH AVENUE, E.C. 





















— Concrete & Brick-making 
300,000 H.P. Waciinery, Fleur Mills 
AT WORK. Textile Machinery, ard 
Wine Searing 
generally, 
Invalwable tar 
Driving 
dining Machinery 
and Baslage, 
Saw Mill, 
Bleciric Light 
on! Power. 
‘OR STARTING 
pap FOR SOUPLINC 
OIL ENGINES. SHAFT-ENDS. 


PATE NT 


FRICTION CLUTCH. 


BEND FOR PRICE LIST AND DESORIPTION, 
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PETROL - PARAFFIN 


LOCOMOTIVES 
RAIL & TRAM CARS 


BEST BRITISH DESIGN & WORKMANSHIP 
FOR MAIN LINE & INDUSTRIAL PURPOSES 











60 H.P. Petrel Locomotive for Shunting. Gauge—4ft. S}in. 








Send Enquiries to . . 


McEWAN, PRATT & CO., LTD., 


13, SOUTH PLACE, LONDON, E.C. 


Telegrams: Lewna, Loxpon. "Phone: London Wall 458. 
WORKS: BURTON-ON-TRENT. Giga 





r | eaten ao 


ALLEN’S 


“Red Label’ Steel 


(TUNGSTEN ALLOY) 


A deep hardening steel made specially for 


THREADING DIES, 
SCREWING DIEs, 
TAPS, REAMERS, 
BROACHES, 
TRIMMING AND 
CuTTING DIES, etc. 





If you have not tried this steel, 
try it now! 


Edgar Allen & Co., 


Imperial Steel Works, 
Sheffield. 


Ltd., 























1 EXOL” (Regd.) 
CUTTING COMPOUND 


Every Barrel is guaranteed 





:: :: of first class quality. :: :: 


Manufactured in our Works. 








WHY BUY FOREIGN 
MADE COMPOUNDS? 








Send your enquiries to: 


E. BROOKSBANK & CO., iT, 


TRAFFORD PARK OIL WORKS, 
MANCHESTER. 


Telephone— Felegrams— 





35 Trafford Park. “Oleate, Manchester.” 


N6O 





DIXON BROS. « HUTCHINSON, 


LTD. 


Woolston, Southampton. 


Telephone* No. 389. 


Telegrams: CYLINDER, SOUTHAMPTON. 





INTERNAL COMBUSTION ENGINES 


5 to 150 B.H-P. 


FOR 
) 


PETROL Boats Wireless Telegraphy 
Electric Lighting Alr Compressors 
OR Electric Welding Motor Ploughs 


Pumping. Prime Movers 








Agricultural Uses Etc. 





PARAFFIN . 


Etc. 
: Mie 








7 
g 























Wiens 


it 
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ADJUSTABLE BLADE REAMERS 
HAND, MACHINE,c« AND SHELL, 





Every Regulator In ofie instance 


9 
tells a story of Copes the saving of fuel 


success. Fre e d Water was equal to 6%. 


cd equiat or Also Umiiwersal Adjustable Blade Machine and Shell Reamers. 









































SPRINGFIELD ROTARY PUMPS, for Sud 
A A GRINDING WHEELS . for Suds, &. 
For all deseriptions of work. 
ry e e * e e e : 
Significant Significant 
instance Test on 
of Two Boilers 
Appreciation No. 11 Boiler i 
Herei tits toute hich controlled by bes “vy 
is significant. One So Cope’s Feed Water Regulator Rs PP ay mira? 
ee ‘i D 5 Flow M Made in three different classes. Ss ig 
Nov., 1916. Ce ee LARGE STOCK. C.1. Geared Pumps. 9 ~~~ re 








29,615 lbs. per hour. — — ss 
IMPROVED STOW FLEXIBLE SHAFTS, 


For Drilling, Reaming, Grinding, and Polishing. 
For Belt or Motor Drive. 


One Trial Regulator. 
Sept., 1917. Variation in Feed ° 
Repeat Order for another, Level in glass - i In. 


Oct., 1917. No. 9 Boiler 
Repeat Order for Controlled by Hand. 


Average Duty-Steam Flow Meter 
| 4 "27,961 lbs. per hour. 
Variati f Feed . 
ariation of Fee Oin. 


Level in glass - 







IN STOCK. 







P ‘ Sk LSsOn 
Coal Saving MUST interest you ! ENGINEERING CO., LD., 


85, QUEEN VICTORIA STREET, LONDON. 














Write to-day for Particulars. 


SCHOLEY & CO., LTD. 


56, VICTORIA STREET, 





























LONDON, S.W. I. M40 
Manufacturers of all classes or 
seinen Electrical Machinery. 
SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Tolggraphie Address Telephones: 585!) central srne_esora eh. Toe-"Sienrnog ree | Ely la Bea ne ona 
- WorRKS—STAFFORD anp DALSTON, LONDON, E. 8. 


Works—STAFFORD. 


HomME BRANCHES— 
BINM!NGHAM—Central House, New St. } GLANGOW—66, Waterloo St. | SHEFFIELD—23, Filey St. 
BuisToL—a0, Bridge St. MANCHESTER—196, Deansgate. SOUTHAMPTON—46, High St. 
sa CanvilrF—S9, St. Mary St. NEWCASTLE—39-41, Collingwood Bldgs. | 
h m4 BRANCHES IN PRINCIPAL TOWNS ABRUAD. Kl22 
22/24, ROBERTSON STREET, ; 
GLASGOW. F 
” | 
} 
i 
















\ 





hibones Colliery LEICESTER, | 1 TO 10 TONS 
and Shipbuilders and FOR : IN STOCK. 
Rubber Engineers’ \ 
Merchants. Furnishers. C o A N F 5, 





BRASSFOUNDERS AND FINISHERS. STEAM & 














FACTORS AND MERCHANTS OF ALL 
CLASSES OF MACHINE AND SMALL TOOLS. SM288 ELECTRIC. 
Nat. Tel. Telegrams 
6765. LIFTING, LEICESTER 











PECKETT & SONS, Ltd., 


Velegrame—PSCKETT, BRISTOL, . 


TANK 
Speciality | LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 





peepee Ot ia al 





FULL PARTICULARS ON APPLICATION, 
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BARLOW & 
CHIDLAW, L™: 


Pendleton, MANCHESTER. 

















ACCURATE 


CUT GEARS 








oma, 





ae a 


SHELL BANDING PRESS 


PULLAN & MANN 


Engineerg, 
CAMBRIAN WORKS, LEEDS, ar eggs 


‘i. slegrams: “Cambrian,” Leeds, Telephone: No, 1232 


SANKEY 


Fireproof Steel Storage Bins 


















































Tool Chests. 
Write for details. K20 


Joseph Sankey & Sons, Ltd., 


Hadley Castle Works, Wellington, Shrorgshire. 


Clothes Lockers. 











Ransome-verMear Macninery Co.. Ltp. 
2, Central Buildings, Westminster, 
LONDON, S.W. 1. 

WATER FILTE&S, STEEL PILING 
CONCRETE MIXERS, PILE EXTRACIORS 


STONE DRYERS TAR MACADAM MIXERS. 
Ree dnaplewsed adeart ¢iter~ ate orecks 





















If you want steam plant, gas engines, or 
boilers at short notice ask us to quote. 


Hindley Engines 


lbs.ve areputation for reiiability & efficiency 
E. S. HINDLEY & SONS, 


ll, Qeeex Victoria Sreerr, Lonxpon. 











CROSBY 
SPECIALITIES. 


See ADVERTISEMENT Next Weex, 


, CROSBY VALVE & ENGINEERING Co.,Ltd. 


147 Queen VicTonisA BT., Lonoon, E.C. 



















RUN your CAR 


WAGON, BOAT OR ENGINE 


ON GAS. 


Phe illustration shows the BINKS GAS CAR- 
BURETTOR attached between the induction pipa 
and an ordinary carburettor. 

Enables you to use gas or petrol at will with- 
out any alteration. 

The only system for high-pressure GAS, The 
best system for baliogns. 






SEND FOR LISTS. 


C. BINKS *”: ECCLES 


CARBURETTOR MANUFACTURERS. 














FIRST ORDERS ‘“‘ON APPROVAL.’ 
X11 
LANCASTER & TONGE, Ltd. a snpoiete’: op 














ENGINEERS’ SMALL TOOLS. 


Would 
You 
Like Our 
Catalogue 








TUCK & BLAKEMORE, L* 


Coventry. 
CODIVA ars 


HIGH-CLASS MACHINE WORK 


BRASS and STEEL TUBES. 


ROBERT SEMPLE, 


Manufacturing and Consulting Engineer. 


BRITISH and FOREIGN CONTRACTS EXECUTED. 























Head Office: 


179, WEST GEORGE STREET, GLASGOW. 


Te!ephone—Central 9980 and 9981. Telegrams—‘ Moderate, Glasgow.” 


BRANCH: 

County Buildings, 147, Corporation St.. 
BIRMINGHAM. 

Tel.—Central 3780. 


WORKS ADDRESS: 
166, Dumbarton Road, Partick, 


GLASGOW. 


Tel.—Western 2950. 8M236 


era Upies, intra 
Grown gets for TN se 








WALL’S' LIMITED, 


Crown Works, Fazeley St., BIRMINGHAM. 


Sheet Steel Fittings. 


gli 


SIMPLEX CONDUITS | 


The Pioneer System. 
Makers of all kinds of 
ELECTRIC LIGHTING SUPPLIES. 


SIMPLEX CONDUITS, Ltd., 
Works: Garrison Lane, Birmingham 


‘PREMIER’ GAS ENCINE 


SEE ILLUSTRATED ——— 


See advertisement last and next week. 




















Page 19, Dec st, 1917. 


THE PREMIER GAS ENGINE Co., 14., 


Sandiacre, Nottindham. 


MACHINE CUT 
WHEELS. 


The REID GEAR CO., or Paine 


See illustrated advt. in issue of Dec. 7. 


~“ SPARKING PLUGS: 
FOR GAS ENGINES. K132 
See advertisement, page 37, Dec. 14. 



































BOLTS, NUTS, STUDS, 


SET PINS, WASHERS, Black & Bright. 


SPANNERS, TURNBUCKLES, LEWIS BOLTS, COUPLING BOXES, TAPER 
WASHERS AND PINS, SPRING WASHERS. 


Speciality : 
Faced and 
Bright Nuts. 


Usual Stock 1000 Tons. 


JAMES WILEY & SONS, Ltd., 


DARLASTON. 














NEW LATHES, 
CAPSTANS & AUTOMATICS. 


For Early Deliwery. 


JOHN MACNAB, Mary 8t., Hyde. 


Tel. Ne. 78. 











PEEBLES Bruce Peebles & Co., Ltd. 
ELECTRICAL MACHINERY | 
Engineers, Edinburgh. 


See our Iustrated 
“au. last week. | 











|}EVERTITE JOINTING 


Made in England by Englishmen, is second to none 
and cheaper than most. 


Good to the highest pressures, and the worst taces. 
For particulars apply to K354 
R. lL. ROSS ana Co., LTD... 
Premier Works STOCKPORT. - 








STEAM ENG:NES 

"I D'ESEL ENGIN+S 
CONDENSING PLANTS 
POWER INSTALLATIONS. 


Cole, Marchent & Morley, Ld. 
Bradford, Yorks. 
Displayed advert., Dec. 7th, page 14 


%e. cS 
Dao 








For STEAM BOILERS 
and ENGINES 


Apply 
H. COLTMAN & SONS, 


Midland Ironworks, 


LOUGHBOROUGH. K208 








kee Lo nolan adie 














= = 
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ELEVATORS AND 
CONVEYORS. 


Portable Type for Discharging 
Grain from Ships. 





Fixed Types with Chain or Belt and Buckets 
for all kinds of Granular Materials in 
Chemical and Sugar Works, &c. 


Direct coupled sets 
with open or enclosed 
engines suitable for 


ALSO FOR BOXES, BARRELS, SACKS, BOTTLES, Shiplighting 
AND PACKAGES. ° 

and Wireless 

Installations. 


Quick Deliveries. 

















THE 


IGRANIC 





large capacity 


LIFTING MAGNET 


can save more than its 
own cost in one year. 


It does the work of 
ten to thirty men in a 
fraction of the time. 
Wearing parts will withstand 
years of arduous service 
without renewal. 

Works in heat or cold, wet 
or fine. 


Handles all kinds of iron or 
steel in bulk. 
































PURIFICATION SPECIALISTS 























VALVES, SHEETS, WASHERS, STRIP 
JOINTING, PACKINGS, TUBINCS, CORD, 
RINGS, CLOVES, &c. &c. 











Telephone 188 CHORLEY. 

















Telegrams ; RUBTOS, CHORLEY. 

















ee E. READER & SONS, Ltd. || iaranic ELECTRIC CoL™? 
NOTTINGHAM. || toncon. "works: seprorp. 
» | =. \@— CRANES 
INDIA RUBBER AND ASBESTOS en: EMBRES 
MANUFACTURERS, TELPHERS. LOuCHBOROUGH 
Weldbank Works, CHORLEY, LANCASHIRE : 
Makers of 








MAGNET CRANES, 
For Mandling Pigs and Ope. 





John Grieve & Co., 


MOTHERWELL. 











Telephone: 18 and 662 Srratrorp. 


SPROGKET ano 
TRAGTION WHEELS 


ELEVATOR BUCKETS, 


EWART’S TYPE 
CHAINS. 


ALL SIZES. 








etc, 











GEO. W. KING, Ltd., Windmill Lane, Stratford, LONDON, E. 15. 




















Phoenix Works, 


JOHNSTONE, SCOTLAND. 


Manufasturers cf 


COIL FRICTION 
CLUTCHES 


fer all purposes, pewers and 
speeds, Including 


Hauling, Winding, 


Grinders, 
Compressors, Exhausters 


ROLLING MILL 
REVERSING GEARS 
Gas Engines, 


Electric Motors, 
Motor Cars 


MARINE REVERSING 
GEARS, 8 ™" 





ROLLING | MILL REVERSING GEAR. Electrically Driven Motor 600 H.P. 
85 Tons, running 68 r.p.m, Energy at moment of Rolling about 4000 
reversed within 3 seconds. 


Fly Whee's, 
H.P, ill 


Stamping, Pumping, 


| 


THE COIL GLUTCH CO. LTD., 















ax INVESTMENT 
nor aN EXPENSE. 


Used by 
| ADMIRALTY, 
| WAR OFFICE, 
MINISTRY OF 
MUNITIONS, 


Over 80 Steam- = 

ship Companies @ 

and in oni aim 

Repair Yards, 
&c. 










STANDARD 
SIZES, 


6 SIMPLEX PATENT 
VALVE RESEATER. 


BROMELL PATENTS CoO., LTD., 


62, Robertson Street, GLASGOW. 
M144 





ENGINEERS» COLCHES EA- 
ALSO MAKERS OF 
PUMPS & AIRC OMDRESS ORS 
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GALLOWAYS 


MANCHESTER.’ | 
Telephene—6512 Onwrna.. 








SZLARGE DOUBLE-ACTING 
FOUR-CYCLE 


GAS ENGINES. 








NOTICE 


TO 
INVENTORS. 


@ An Engineering firm 
of high standing will entertain 
inventions of general utility, or 
relating to Telegraphy, Tele- 
phony, Measuring or Indicating 
Apparatus, with a view to pur- 
chase or working on royalty 
basis. 


An expert technical 
staff would take in hand and 
develop Ideas or Sugg<stions. 


Communications will 
be treated in confidence. 


q 


Write in the first instance to INVENTOR, 
“Electrical Review,” 











CARBIDE 


For Cutting & Welding 


FREE FROM DUST 
HIGHEST GAS YIELD 


In applying to the Controller for a 
permit to purchase Carbide of Cal- 
cium, all Engineers and Engineering 
Firms should ask to be supplied by 


The British Carbide Factories Ld. 
(the only manufacturers of 
Carbide in Great Britain ) 


with 
BRITISH CARBIDE 


Head Offices: 
181, Queen Victoria St., London, E.C. 4 
Factory: Manchester. 


See tne wora on every drum — 


BRITISH 
HALL’S PUMPS 


























4, Ludgate Hill, 
- conttece |! J, P, HALL & Si SONS, Ld. 
Write for Particulars. PETERBOROUGH me 
pene HEATING . 
ENTILATING ENT 
SPECIALISTS. PATEN 
(Universal Size.) tn 
neha. 4 CKING 








CENTRALISED 
SYSTEMOFHEATI 
& LIGHTING ‘ 














D. & J. TULLIS, Ltd. 


Machine Tool Makers, CLYDEBANE, N.B. 
6ft. High-Speed Central-Thrust 


RADIAL DRILLING MACHINE. 





See our Illustrated Advertisement Dec. 7th issue. sm105 





One Size Packing fits any size Stuffing-box. 


DICK’S IS THE ORIGINAL UNIVERSAL PACKING. 


Dietnis rAiiust PACKinG 


\ METHOD 
TWISTING STRANDS 
¥ TOMAKEANY SIZE 


DICK’S 





DICK’S PATENT PACKING is sold on a 


box, conveniently made for drawing the strand out and cutting off 
Boxes weigh 7, 14 or 28 lb. 


Price 2s. 9d. per Ib. net. 

PACKED FREE AND FREE DELIVERED. 
DICK’S PATENT PACKING is adopted by several Govern- 
ments, is cheap in price, and economical in use. 
shavings or solid metal packings, but has the resilience and elas- 


in lengths, ready for twisting together. 


ticity n for keeping a gland tight. 
y necessary ig 


Try a Box and you will be convinced. 





Sole Manufacturers and Patentees 


DICK’S ASBESTOS CO., 51, Fenchurch St., 


Is made in a single flexible strand, which can be 
twisted together in any number to form a packing 
of any size diameter. 
special composition. 
and one-half Asbestos, lubricated and graphited. 


it will efficiently pack any aize Engine, Pump, or Stop, 
Valve ; is particularly adapted to sinall or medium size Engines. 








It will remain twisted owing to its 
Is made of one-half White Metal 


PATENT PACKING is not an experiment 


spool, enclosed in a 


Is not like lead 


M162 


London, E C. 3. 
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A New Internal Grip Turning Chuck 
Specially Adaptable for Shells. 
mcs ADVANTAGES : 


Srctiona, View 


Fig. |. 


saat MMMM, MMU 


cant WLLL 


a 4 the cut, tighter 
he grip; 





Easy release ; 
Self-cen- 


tring; 
Avoids centre 
trouble ; 


Time saver; 
Jaws de not 
leck. 








Patent 
Ne. 106,700. 


SprciFication 

A. Flange to bolt on face plate. B. Body of chuek 

secured to flange. E. Sleeves with slots to en 

jaws. F. Jaws with pegs to fitin holes. G. H 
blank to be machined. H. Top cap. M. Nut or 
head ef set screw. O. Tommy hole in sleeve. 


Telegrams—Closable, Manchester. ‘Phone— Centra] 4437 


ROBERT WALKER & SON (Manchester), Ltd. 
Sole Makers, Nias 
pper Duke St., Hulme, Manchester. 


KINGFISHER, LEEDS, 


The Actual and Largest British Makers of 


LUBRICATORS 


ano LUBRICANTS fvkrose 


PURPOSES. 
KINGFISHER 


LUBRICAnts° 


NTS 


Used and recognised 
by the Engineering 
Trade as the standard 























Contractors to all 
Government Depts., 
Railway and Shipping 
Companies, 
Corporations, &c. 


= ESTABLISHED 1867 
= N136 


Full address to write, wire or ring — 


KINGFISHER, 1118, LEEDS 


FILTERS 


For Water, Waste Oil, &c. 


FREDk. LIPSCOMBE & Co. 
83. Albert Buildings. London, E.C. 4, 


— BUY — 
NATIONAL WAR BONDS. 


Anglo - Mexican Petroleum Co. Ld 
16, FINSBURY CIRCUS. LONDON, E.C. 2. 


"Phone—London Wall 1200. 'Grams—Mexprodux, Ave, London 



































GRAIN, CHILL & STEEL ROLLS, 


HEAVY CASTINGS Iron up to 100 tons. 


Steel up to 40 tons. 
Cast Steel Loco. Wheel Centres a Speciality. 


R. B. TENNENT, LiMiTED. 
aw ____ GOATBRIDGE, N.B. 


—— 
ROPEWAYS LIMITED, 


Eldon Street enpeer: Seuth Place, London, E.C. 
CONSTRUCTORS OF AERIAL ndPewave or 
THE ROE SYSTEMS. 

See Iluctrated Advartinemant every third week. K40 





























UNIVERSAL « CUTTER 





GRINDING MACHINE. 





For ACCURATE GRINDING to size: Taper 
Arbors, Spindles, Gudgeon Pins, Milling 
Cutters, Reamers, and small tools generally. 


Maximum distance between centres, 164in. 

feight from table wh centres, 44in. 

Traverse of table, 

Traverse of cruss site, 

Spindle head rises or fa 3 ‘bin. 

Length of inte nal grinding spindle from bearing 44in. 


INDISPENSABLE to machine shop or tool-room. The 
simplicity of design enables them to be operated by com 
tively unskilled = and they can do the work of mac’ ines 
costing four times the price and requiring skilled labour to 
manipulate. PROMPT DELIVERY. 


NOTE! 
An agent design of BALL BEARING Grinding Spindle 
can be supplied for these machines, combining great accuracy 
with the Enos possible speeds. 


MORTON & WEAVER, | #2=*%¢ 


Cox Street, COVENTRY. os 








MERCHANT BARS, FLATS, ROUNDS, SQUARES, ANULES, 
TERS, OVALS, &c., iN EITHER [RON OR 

STEEL, SIEMENS-MARTIN OR Basic. 

Tel. Add; “ Lioops,” 
Motherwell 







Inyeds ck 
A 

for Cotton i my 
The Motherwell Iron 
1.Co., Ld., Motherwell, x.n. 








GHELL_LATHES 


‘A SPECIALITY. 
It will pay you to consult us. 
Inspection invited. N87 
Makers : 


SCOTT BROS., Keighley 














COCKBURNS 
LIMITED, 


World - Renowned 
Eaien Vaive Specialists, 


| CARDONALD, GLASGO 
See illustrated advt. next week. 


VALVES zz 
































ELECTRICALLY-DRIVEN THREE-THROW PUMP. 





WINDING 


bone 


ALL SIZES. 
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@, If you are requiring a copy of our new 
price list of High Speed Twist Drills, or 


If you wish to have our Stock List mailed 
| en ere |) Saal 


Drop a postcard to the address below........ 


Telephone : 
148 Smethwick (3 lines). 


len E. G. WRIGLEY & CO., L® 


SOHO - - - BIRMINGHAM. 
POA 


DAVY BROS.L® 


ENGINEERS AND BOILERMAKERS 











WELDED TANKS & PIPES. 


Oxy-Acetylene Process, 














HORIZONTAL THREE-THROW PUMPS FOR HYDRAULIC INSTALLATIONS. 





cot 
— Oa 


pee. | t eS ee HIGH-CLASS CONSTRUCTION FOR HEAVY DUTY. a 
ND VALVE BOXES. IMPROVED CAGE-SEAT VALVES. 
W. G. ALLEN £8088 (ripron tTD,| Bore ors ete sce "ctr couceaaticn aes 
TI PTO N, Ss TAF FS. HIGH-SPEED FORGING PRESSES. 


— ROLLING MILLS AND STEEL WORKS MACHINERY. Q573 
W. G. BAGNALL, Lrto. 


Castle Engine Works, STAFFORD. 























Sa 


Vy 
ss . 








ONE LOCOMOTIVE ENGINE 2-6-2 Type, 2’ 6” Gauge, 
AS ILLUSTRATED ABOVE, 
Ready at these Works for IMMEDIATE DELIVERY. 


CEt4s Y ‘ oe JA == - 
* 
Cylinders, 12in, by 16in. Driving Wheels, 3{t. Ofin. diameter. Rigid Wheelbase, 6ft. 11in. 


Total Wheelbase, 18ft. Sin. Tractive Force, 7574 lbs. at 75% Boiler Pressure. 
Tank Capacity, 500 Gallons. Punker Capacity, 2 Tons. M177 
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' SOME SILUERTOWN PRODUCTS 


\ Dynamos, Motors, Cables, Wires, Telegraph and Testing Instruments, Primary Batteries, 
\ GF Carbon in almost any shape and size, Electric Trucks and Delivery Vans, Insulating Tapes 
Ns and Jointing Materials, Rubber Gloves, Engine Packing, Ebonite Accumu. 

lator and Battery Boxes, and Apparatus for Wireless Telegraphy- 


Qk Wo 
3 












Write for Lis! No. 16 cisirg complete range of Silvertown Manvfa-tures. 


The India Rubber, Gutta Percha 
and Telegraph Works Co., Ltd. 


(The Silvertown Company) 







cow 
) i Head Office: 1(6, Cannon Street, Lond n, E.C. 4. 
yy Works: Silvertown, London, E. 16. N67 
y 





BUY NATIONAL WAR BONDS. | ee LLL 





: mi 
Nee Sapir 
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Contractors to the Aamiralty, War Office, Board of, Trade, &c. &c. 


ROTHERHAM FORGE & ROLLING MILLS CO., LTD., ROTHERHAM, YORKS. 


STEEL FORGINGS 


UP TO 15 TONS. : 
OROP FORGINGS, MOTOR CAR PARTS, STEEL RODS, BARS & SHEETS. 


Machining In every branch and finishing to standard limits. 


Specialities: Crank Shafts as Forgings or Finished Complete. Saw Plates up to 6Gft. Gin. diametér and Special Sections. 
Telegrams: “Forge, Rotherham ” Telephone Nos. 4 and 428 Sol m? 


a =. § _founort 


™ 9 
THE BEST yi" tene| MANCHESTER. —e 
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TD, ANN 
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THE 
METAL ALLoys (0.[TD. ALLIES 
Smelters and Refiners. have purchased anti- 
friction metal from i 
vnc weon|  ANTI-FRICTION METALS, | <="! | 
‘6 33 “ATLAS is 4 
ATLAS Atlas STANDARD Brands: ceed 4 : 
is recognised as the yc e 
tie i ne A nt of For RAILWAYS. larly supplied to 
ali shenige ge For MARINE ENGINES. BRITISH and 
ver ingot oF OU 
is Ge te For AUTOMOBILE ENGINES. | FOREIGN] | 
stamped with . i 
THE MARK For AEROPLANE ENGINES. GOVERNMENTS 
“ATLAS.” For TRAMWA,YS. 
Bil For GENERAL ENGINEERING. 


Consult us for Special Requirements. 


ATLAS METAL & ALLOYS CO., L” 


52, Queen Victoria Street, LONDON, E.C.4. 
Telegrams :—“ Aloyau,” Cannon, London. * Codes :—A BC, 5th Edition, and Al. Telephone :—Central 2210. 
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™ “THE ENGINEER ' ” DIRECTORY contains full particulars as to everything advertised in the columns of “ The Engineer,” caretelly classified rw suitable ide, forming 
a handy Buyers’ Guide. The Directory is issued gratuitously, and can be obtained, post free, on application to “The Engineer” Office, 33, Norfolk-street, Strand, W.C. 
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FRICTION GEAR 
CLUTCHES. WHEELS. 


BEARINGS, 


ETC. 


























TO 


LESSONS OF THE WAR. 


HE articles written by a Special Commissioner of “ THE DROP STAMPINGS .: 
ENGINEER " on the ewan subject have been STEAM HAMMER FORGINGS. 


published in a compact form, Copies may be obtained price ORE 
twopence, or post free to any address price threepence. } Pe OPen aa fee 2 @ 27 - > Oa S75 


6 TELEPHONES: 4901 (4 lines). IN 75 
TELEGRAMS: “CROFTERS, BRADFORD.” 
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CORPORATION, STREET, BIRMINGHAM 


“THE ENGINEER.” 83. NORFOLK 87.. S¥RAND, LONDON. W.O. 


THE GLASGOW IRON & STEEL CO,, 


WISHAW, SCOTLAND. — 
Manufacturers of SIEMENS ACID STEEL 


SHIP & BOILER PLATES 


Also BILLETS, BLOOMS, SLABS, BRIDGE PLATES, ANGLES, BULB ANGLES, CHANNELS, 
ROUNDS, SQUARES, TEES, &c. 


MAKERS of GLASGOW PORTLAND CEMENT 


Brand—* GIsCOKk,.”? 


Telegraphic Addvessee“‘INGOT WISHAW."" ‘“GISCOL, GLASGOW," 
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FULLER, HORSEY|- 


ESTABLISHED IN BILLITER-SQUARE IN 1807. 


TEMPORARY OFFICES DURING REPAIRS 
13, HIGH HOLBORN, W.C. 1. 


MECHANICAL AUCTIONEERS 
SURVEYORS AND VALUERS 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


NOTE.—A STAFF OF SPECIALISTS attends de 
the requirements of A 
Works or Works Sites, and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 








me ee APGLO-A MERCED LAUNDRY, near the Town 
1, Kast Ham. Messrs. 


Faller, Horsev, Sons and Cassell 


will SELL. by ANCTION, in lots, on the — on 
TUESDAY, January 15th. 1918. at 11 o'clock precise! 
LAUNDRY PLANT, 
including 10 washing hi four hyd: 
callenders, starching machine, shirt, “collar and wockband 
ironing machines, collar steamer. goffering'machine, two 
electric motors, numerous tanks, steam piping and coils, two 
a boilers, vertical engine, “‘ Drummond ” lathe, quantity 
f stores, five motor cars. and pane: Pe pony and = two 7g 
wah er effects. 
Catalognes may be had of Messrs. FU LLER, HORSEY and 
a Mechanical Auctioneers and Valuers, 133, High Holborn, 


Note. —The lease of the nroperty and adjoining honse. which 
has 14 years unexpifed at £75 per annum, is for Sale by ae: 














At the WILLESDEN and BRONDESBURY LAUNDRY, 
Dyne-road, Kilburn, N.W. Messrs. 


Fuller, Horsey, Sons and Cassell 


will SELL by AUCTION. in lots, on the premises, on 
ina” January 17th, 1918, at 11 o'clock precisely, 
~class 


LAUNDRY PLANT, 
jeieiis: six all-4netal washing machines. four hvdro-extrac- 
120in. 5-rol? “‘Hacen” ironing machine. three 108in. 
‘Decoudin callenders. eight shirt and collar ironers, hody ditto ; 
two goffering machines, neckband ironer, ‘electric motors. 
suverbeater. fan, rotary blower. gas compressor, two steam 
boilers, feed pumps. “Marshall” steam engine, numerous 
tanks, shafting, belting. iroping tables, hampers. trolleys, 
office furniture, safe, two motor delivery vans, single herse 
ditto, and other effects. 
Catalogues may be had of Messrs. FOLLFR, HORSEY and 
“9.. Mechanica] Auctioneers and Valuers, 133, High Holborn, 


Ww. oA. L 
—The > of the modern well-lighted premises is 
or Sale bv Private Contract. $62 1 


Railway Switches and Crossings, 
roe. Soe en CRAN a TANES, 
- t Moe “London 


British Insulated and Helsby 
CABLES. LTD., 
sELECTRICAL CABLE MAKERS AND ENGINEERS. 
Woraszs: PRESCOT and HELSBY. 
See Illustrated Advertisement in issue Nov. 30th. 


eering and Machine Work 


na Hsia i. the Trade, Patentees, &. 
Cutting, Planing to to 8ft. dia. at pate, 
Moderate charzes. Rates Ca rn and RUSSELL 
Ltd., Queen’s Hammersmith, W. Spl ax 306 





ISCA FOUNDRY © co, pane, 
53, Victoria-street, S. W. 











OChantiers 


eaves AUGUSTIN NORMAND. 


67, Rue du Perrey, Le Havre (France). 


DESTROYERS, TORPEDO BOATS, YACHTS, and FAST 
BOATS, SUBMARINE and SUBMERSIBLE eS 


ORMAND’S PATENT WA’ TUBE BOILERS, 
or OIL-HEATING. DIESEL OIL ENGINES. 5x50 


For CASTINGS « 10 rox 


LOAM, DRY asp GREEN. 


T. & W. BRADLE Len., ae 
BUCKTON TOOLS. 


See Illustrated Advertisement, Dec. 21st, page 24. 


CONVEYOR & ELEVATOR C0., 


ACCRINGTON. 


See Advertisement last week, 
PAGE VII. 


INCE FORGE CO.,Lp., WIGAN. 
“ot” FORGINGS Hutt 
JENKINS ROS. | LTD. 

















ced 
JENKINS BROS. ALVES 


JENKINS “96 "SHEETING 
for Steam Jointing. Spl sa538 


For Descriptive Advt. see every Fourth Issue. 
Write 9%, QUEEN VICTORIA STREET, LONDON. 


NEWALL GAUGES,_ 


NEWALL ENGINEERING CO. Walthamstow London, E. 


YARROW'S 


PATENT 


WATER-TUBE BOILERS 


The most improved type 
is fitted with Superheaters, 


YARROW & CO.,"Lid, GLASGOW. 
REPAIRS ON PACIFIC? COAST 


by YARROW’S, Limited, Victoria, British Cotumbia, 
Shipbuilders, ,Ship Repairers, and Engineers. 











THE ENGINEER 
CHARLES GRIFFIN & CO., LTD., PUBLISHERS. 





n Medium 8vo. © Pp. 1-x + 383. 


Handsome Cloth 


RUBBER : Its Production, Chemistry, and Sythesis in the Light 


OF Serr. RRFSEARCH. A ‘Practical Handbook for the Use of 
English 


Drs. DUBOSC and LUTTRINGER. 
Apringep ban en heer ~ ++ r-producing Regi 
Laticiferous System—Formation of Rubber i in the Plant 


Rubber Cu enters. sae: Economists, and 

Edition by E. W. LEWIS, A.C. 

ieee Rubbers ns i Reclaimed Rubber—The 
’s Theory—Physical Properties of Rub! a 


jes of Wubber—Constitution “a. Babbes-looranss axD 17s Homotoaves—Ph an 


those of Euler, ? se 





Preparation by Destructiv: 


Chemical Properties— 
Harries and Neresheimer. Schering, 


usterweil, Grienard. Heinemann. 1 Matthews and Strange, Bayer, &c. 


Courtot, 
.—Use of N ee 


Bases—Other Methods—Pxeraration or Syvtueric Russex—The Ou 


In Two Volumes, each ome, in itself and sold separately. 


tn Medium 8vo, Handsome Cloth. Volumel. Pp, xviii + 


With many Folding Plates and 225 Illustrations in the Text. Ss. net. 


A 


Ready immediately. 


Birmingham Small Arms Co.'s Laboratory. 


HANDBOOK OF BRIQUETTING : Coals, Brown Coals, 


AND OTHER FUELS. Bv Prof. G. FRANKE. Translated by F. C. A. H. LANTSBERRY, M.Sc., Head of the 


Volume II. Will form a volume ‘So —. \ ond the number of pages and cost about half the price 


| BRIQUETTING AND AGGLOMERATION ‘OF ORES, METALLURGICAL PRODUCTS, 
METAL SWARF, AND SIMILAR AB MRVEREALS. 


Coytents.—Various Metallic Briquetting Materials—Prepared Ores— i 
i nettes and Agglomerates— Methods of hn re ge wen with Medium or High 


sted Ores—Metal Swarf—Metallurgical and 
ures— ion 





tion of Briquetting Material—C 
Fusion— Agglomeration Plants. 


pti 
Treatment of Briquettes for Smelting and 


In Medium 8vo. Handsome Cloth. 


METHODS OF MEASURING TEMPERATURE, By 


EZER GRIFFITHS, M.Sc., Assistant in the Heat rns of the ss Physical Laboratory. 


Coytexts.—The Fundamental le ‘of Temperature. 





ometer—The 


— Mercurial Therm 
Thermo-couple—The Fourth Power Law of Radiation ana Total Radiation—Pyroteters—Total Radiation from Oxide and 


Metallic Suttaces—Dixtribution of Energy in the Spectrum of a “ Ful! Radiator,” and the Principles of Optical 


Pyrometry— 


Distribution of nergy in the Heat Emission Spectrum of the Metals—High Temperature Melting Points and Boiling Po nts — 


Appendix—Inpex. 


A 


Sixta Eprrion. 


OXY-ACETYLENE). 
EMBERG. Translated by D. RIC 
oven Polytechnic. 


un 


Patios 
—Cast Iron— 
with the Bivegine tanec. 


etals —-~ in Welding—Preparati: 
—Brass— 


InCloth. Pp. i-xxii+ 244. With 273 Illustrations. 5s. net. 


PRACTICAL MANUAL OF AUTOGENOU 1S WELD- 


With a Chapter on the Cutting of eae by the Blowp! 
RDSON, Wh. Ex., A.M.I 


Gonrents.—Methods of Making Permanent Metallic Joints—Autogenous Welding with Blowpipes—In 

it be Em coped —aguen— Dect — ommpen— Saeing Inatelations Sere of Metals 
ion of Welds—Execution of Welds— 

Bronzes—Aluminium—Various Metals and 'Alloys—-Welding Machines—Cutting Iron and Steel 


pen y R. GRANJON and 
M.E., Lecturer on wtagenous Welding at the 


Cases should 


What 
tals from the Point of View of 
-Welding Iron and Mild Steels—Hard Steels 











London. 12, Exeter Street, Strand, W.C 2. 
JOHN-H: WILSON & CO.,|GEO. NX. DIXON-AND CO. 
DOCK-ROAD, aa MECHANICAL ELRCTRICAL, AND a MINING 
BIRKENHEAD. 
Tolagvama: Required, Drill Facto to 


Enorneenrs, L'poot. 
“ Duacve, Vic., Loxpon. 


STEAM & ELECTRIC 


CRANES, 


EXCAVATORS, GRABS, 
NAVVIES, CONCRETE-MIXERS, 
SHIPS’ WINDLASSES, WINCHES, 


and 


DECK MACHINERY. 


LONDON OFFICE: 


15, VICTORIA-STREET, S.W. 1. 
Bx 612 


CAMPBELLS & HUNTER, L?. 
GEAR CUTTING. 


Worm Wheels § eut up to 13ft. Oin. d 

Bevel and Mitre Wheels vy ys Sy oe 3ft. Oin. diar. 

Spur Wheels cut up to 6: a 
Be 


DOLPHIN FOUNDRY, LEEDS. 


HARPER, PHILLIPS, Ltd. 
~GRIMSBY. 


CASTINGS 


Te 10 TONS. GREEN, LOAM or DRY. 


KENNICOTT: .. 
WATER | SOFTEN ER CO., 


LARGEST MANUFACTURERS | OF WATER-SOFTENING 
PLANT iN THE WORLD. Splex606 


STONE BREAKERS. 
BAXTER'S PATENTS ARE THE BEST. 


TANK LOCOMOTIVES. 


SPECIFICATION 
MAIN 1 Ly 
R. & W. HAWTHORN, LESLIE & CO., LTD., 
Nuwoastis-on-Trnez. x2 


TANKS 


GALVANISING AND CONSTRUCTIONAL IRONWORK. 
JOSEPH ASH & SON, 
Rea Street South BIRMINGHAM. 
STEEL PIPES, TANKS, &o. 


THOMAS PIGGOTT & 00., LTD., 


ee en: 
See Advertisement, Dec. 21, page 5. BK 536 
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order, Sheffield, ‘maaan, or 
offers to 980, ‘‘ The a 
1 


date and in runnin 
——— district.—Ad: 





FoR ELEVATORS & CONVEYING 
MACHINERY 


Apply CHAIN BELT ENGINEERING Co., 
DERBY, ENGLAND. 


FoR EWART’S, LEY’S and other 
DRIVE CHAIN BELTS 


Apply EWART’S CHAIN CO., 
DERBY, ENGLAND. 


FOR BLACKHEART MALLEABLE 
‘a CASTINGS 


LEY’S MALLEABLE CASTINGS Co., Ltd., 
DERBY, ENGLAND. 











N ew _Creosoted Crossing Tin Tim: |i 
BERS.—For prompt SALE, NEW 
cRrossives, in len, _S . to 16ft. by 12in. by din Bt — 


quantity required.— 1707, “* The Engineer ” 
Pre umatic Compression 
RIVETERS., 24in. gap and 48in. gap, New, in stock, 
for gin. rivets.—-FIELDING and PLATT, itd., » Glove 
@ 








R. H. LONGBOTHAM & CO., Lid., 
WAKEFIELD. 
HAVE FOR SALE: 
PARSONS STEAM TURBINE, 3500 K.W., 


1200 r.p.m., 200 Ib, to sq. in., with alternator, field rotating 
type, name exciter compl ete ; 6000 volt maximum load ; 
cyls. 


WILLANS-PARSONS STEAM TURBINE and 
ALTERNATOR, 1200 K.W., 1200 r.p.m., 200 1b. to sq. in., 
11,000 volts, three-phase, complete with exciter, also 
condensing plant, air and dtetiiating water pumps. a ee 


Sx, 


ljin. shaft. 





Johnson’s Patent Friction 


UTCHES, suitable for Capstans, &. Take up to 


WHEATLEYS Engineers, Armley, Leeds. 16 
Siew Boilers, 


ppg Sag oman ge se 


Food. water 
GRANTHAM BOILER & CRANK OO. Ltd. Granthemn 








[ime Recorder (De ex) as New, 
guaranteed, latest model. t offers?—Box 258, 
Smith's Agency, Ltd., 100, Fleet-stree 26 


Two Practically. New Brick- 


vag age MACHINES, by Pus C. Fawcett, Ltd., each 
having two pairs of cast iron rollers, each roll 2ft. diam. x 
2ft. 6in. wide ; Ppl with two outlets, delivering on to two 
hand-power wire cut-off tables 


Patent Combined Stiff Plastic BRICKMAKING oe 
PRESSING MACHINE, by Herbert Alexander, itd. 
mixes, tempers, and feeds material into revolving 
moulding machine, and feeds automatically into powerfu 
press. 





, Patent Power-driven ee CUT-OFF TABLE, on box bed 





TAYLOR & CHALLEN 
PRESSES 


Spl x63 


table on vee-slides, self-acting delivery 
for ten bricks. 


5ft., Sft. 6in., 6ft., 6f . 6in., and 7ft. MORTAR MILLS. 
6ft. Over-driven PERFORATED REVOLVING MIXING 


PAN, by Thos, C. Fawcett, Ltd., with light rollers, 3ft. diam. 
X 12in, face, complete with gathering: up pan, &c. 


AT ALOSUe Stock MACHINpSY, 2-3000 Lots, free 
Inspection invited. 





IRON mali 


TUBES & FITTINGS. 
way Polos, Tubular Steel Pico Mink snprome A, Beare Trae 


JOHN SPENCER LTD. °“@iESEEUaES 


ey w. WARD, Ltd., ALBION WORKS, 

Tel. : “ Forward, Sheffield.” Spl. 4101. SHEFFIELD. 
ae | 10 -Ton Railway Wagons for 
Gains SALE.—For particulars address, 989, “* The — 








“LUKSPENITE” 
GRINDING WHEELS— 
GRINDING & POLISHING MACHINES. 


LUKE & SPENCER, LTD. 
BRIDGEWATER Works. ALTRINCHAM. 
See large advertisement last week and next. nxé0" 








| 10-2 -Ton Railwa ons.—40 


SECOND-HA Wa N Pg he mel 





Deo. 28, 1917 


WHEATLEY KIRK 
PRICE & CO. 


(Hata blished}1850), 


VALUERS 
AUCTIONEERS 


iitiicomsne WORKS 
PLANT, MACHINERY, & STOCK, 


46, WATLING STREET, LONDON, E.C. 


16, Acazer Square Cotumewoep Sraeer 








Mancuester. Nuwcastie-on-Tyrwe. 
Teleph and Teleg: ateach address. x306 
By order of the Freeholders. 
Following the Sale of the Propert: 


THE FINCHLEY RINK CINEMA 
HIGH-ROAD, NORTH _FINCHLEY, 
Near Tallv Ho! Corner m Terminus. 
THE UIPMENT O 
A CINEMA THEATR or, 


THE IRON and CONCRETES i gaia BOX 
with film m™, 


- mg root 
The a Power Switchgear, 
Rovian, lgetroli eg 4 veers rg" linole: 
elgetroliers, tees moleum, cast 
n radjators, a furnace and boiler, anthracite stoves, decora- 


tive iter nabestne Bre dra: to ceil 
aaNet a SEAGE, en 


ise Prosceni and sides. 
OMANUAL IPE Sod "PEDAL ORGAN, 
with 2 ae five swelis. be ne ae pease by Newtons, 


with 74 octaves, by an of Weimar, a bass drum, office 


furniture, and misce! 
essrs. Frank and 


a RUTLKY 7 SEL h Moonen, on the premises 
as above, on THURSDAY, Jan 3rd, at 12 o'clock precisely. 
On view two days aera from 10 to § o’clook. Catalogue of the 
AUCTIONEERS, at their aon 29, Hanover-square, A 





ngineers, Situated West 
London, a Re wee ing, 
Drilling 7 at resting. War Work only.— ress, 


1010, ‘oro 1 





Wanted to Manufacture, Special 


bape rage f or ENGINEERS’ APPL 
Up-to-date 
Own foundr rand pa’ 
Ltd, Engineers, Taunton. 


machine plant for either heavy or 
shops.—E. EASTON at and a JOHNEON 





merican Engineer, of Wide 
DBsiGNS, and and pirat LED WMORKING DRAW: 
INGS for all classes o! 


ht and heavy Metal- 
working Machine Tools od naeiewes, oye 
latest A American practice.—Addresa, 1’295, ‘ "oe 
neer” Office. 





Bagshaw’ sWrou eer t Iron ahead 


as used in Government 
wittess eee ng in a= egulek Cdalivery en ven 


ion of 
rer by wheels, belts, ropes and thafe, ire Ba BAGSHAW 
id SO: Yorkshire. Gel 


8, Limited, Mngineers, Batley, 
Welded or 


hand made) for all ye ey also Chain Fitti Rin 
Hooks, Swivels, Shacki Pulley Blocks for i. with 
Chains, Wire Rope or Hore B 1p Rope : Repetition ‘Smithwork and 
Castings, plain or machined. liable. quality; prompt de- 
liveries and reasonable prices. 
STRINGERS (Cradley Heath), Ltd., Cradley Heath, re 





a ( Electrically 





(Jontracts Wanted for Sheet 


METAL WORK 2 ‘every tion, including Hand 
Work, Power Pressi Lamping and Pera 5 urning 


ings, S' ing ; also 
Det 58. S.), Drilling, and any Accura’ te Mngneering Work. 
liveries can commence immediatelv.—-HARLEY WORKS, 
ton-read, E. 16. *Phone, East 1300. 705 1 





[{ngineering Works, Specialising 
in Toolmaking and a t_ and Medium Intricate Pre- 
cision Work, are wage to OONSIDER bone egy hag he for 
AFTER the WA oy > teea. On} first-class 
work considered. Address, 58, 58, * The Engineer” Office. 58 1 


ee En 


entirely up- 





ineering Works with 
lant situate on main line, at present 
rr, Government ered are N to consider the MANU- 
URE of complete units for after the war—MEDIU M and 
Light MACHINES. Only first-class work considered. All 
a ee as in strict conficence.—Address, 831, ‘sa 


Limited, 





| Fohnson and Philli 


ee AyD TELEGRAPH ENGINEERS, 
RS AND CAB MAKERS. 
orks: agg te geooe Kent* 





of Cable 
ne phe = of all kinds. 
Arc Lamps. Electric slectie Ligh Power Plant. F1648 





mall Engineering Firm, at 
present oes o. ug in the Manufacture Bod: 
watts are Us of tag abe SHIPBUILDIN 
FIRM. Can Dis! 5 ai Parts, Vi Valve Boxes, &. 
“The om rll 


Only class A work pnw =F gery Pilate 
Office. 





Licence Wanted.—French Engi- 
NEERING Works, — a — 7 


clientéle and ape n Air 
LICENCE. ‘or SALE or 


e iston ty, DESI MANU- 
URE of similar patented machines but of the 
TARY TYPE. 
Address, P415, “The Engineer” Office. P45 1 





VALUATIONS. 
W eed ~and Sew lend 


42, ety eg Brgy nh momen A 
VALUERS and AUCTIONEERS to Engineering and Allied 


Partnerships and Transfer of Businesses Negotiated. 








1706, “ The Engineer ” Office. “a 
14 ARC LAMPS for SALE. 
condition, complete with globes.—W: 
ASQUITH Lta. High-road Well Works, “Fralitax 


wacont"t Fit for main line z — use. 
Address, 
Jandus Regenerative ame 
bfet or ad 


172 





Pex Hooker, Limited, B 
WALTHAMSTOW, d, Blac 
AND ikon FOUNDERS ‘ 
THE ST. BLAST 
». MACHINES.  -” % 
Printed for the by Stover Waves at the Office of 
published hee gh gd at Tue Exernzse Orrice, Norfolk 
. 2, in the Parish of St. Clement in 
the County of } 























